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MEMORANDUM

To Brian M arsden
FnmzC?JL
Planetary Science lasi. SAJC
620 N. 6di Ave.

Tucson. AZ 85705 USA
[Phone: 602-622-6300: FA X: 602-622-8060]
[E-mail: cchapman apsi.edu] *

Date: 23 June 1994

Subject: Fairness in cometary naming procedures

Brian. | understand that you will be in Flagstaff for a few days next week, and 1
would hope that we could find half-an-hour before | leave late Wednesday to discuss a
situation of great concern to me. In preparation, | offer the following comments about the
issue and my view of it.

First, as a matter of personal policy, | avoid issues of lunar and planetary
nomenclature. The matter has some importance, but | choose to leave those issues to those
among us who find the topic more interesting than | do. However, | do feel strongly that
scientists must treat each other with fairness and respect. On the basis of what | now know, |
believe that you and Dan Green have taken actions towards David Levy that are antithetical
to those principles, and | wish —in the strongest possible way —to urge you to cease and
desist.

A colleague advised me of the problem some days ago, and | recently pressed David
for pertinent information, which he reluctantly provided to me. It is apparent to me that Dan
Green has acted wholly unprofessionally toward David. Perhaps the cause is simply
"flaming" (see William Safire's nationally syndicated column about that term —meaning
hasty, emotional responses on e-mail —published about a week ago). But one would not
have to be as sensitive a person as David to feel greatly abused by Green's attacks, and his
innuendo that David should keep the matter under wraps. More to the point, you have
adopted a CHANGE in procedures that | think violates elementary principles of fairness and
due process, and also is wholly inappropriate and especially unfortunate on the eve ot
1993e's impending impacts with Jupiter.

| take no position on how comets should be named. Let them be named tor birds,
whatever. But how they have been named in the past is a matter of longstanding tradition
(albeit one which necessarily runs up against inevitable changes in comet science). It is
entirely appropriate for the relevant entity (IAU) to revise or wholly change the
nomenclature process. But it should do so through a fair, deliberate, and open process. The
proposed changes in procedures should be widely promulgated, there should be an extended
period of public discussion, and then the matter should be dealt with in a fair and open
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Let me note, parenthetically, that | do not wish to dispute the naming ot any
particular comet. It is for the Shoemaker-Levy team and for your office to decide what kind
of team participation was intended by the consistent application of the Shoemaker-Levy
appellation in the past and to apply it to, say 1994k, as you best see fit. What | object to is
what | understand to be a pronouncement that future comet discoveries of the Shoemaker-
Levy team will be handled differently than in the past. There has even been a suggestion
that the Shoemaker-Levy team adopt a different procedure in their work in order to satisfy
nomenclature concerns. This totally violates what | understand to be your authority and is,
by common understanding, a violation of due process.

The sorriest and most unfortunate aspect of this whole situation is that you have
chosen to embark on this new procedure with JUST THE WRONG GROUP EFFORT AND
AT THE WORST POSSIBLE TIME. InlJune and July 1994, as comet science makes a rare
appearance in the public consciousness, THE COMET of interest is Comet Shoemaker-Levy
9. By attacking the Shoemaker-Levy generic naming convention, you are playing into the
jealousies of other individuals and potentially undermining much of the joy that we all, and
David Levy, are sharing as we await this unprecedented event. Can't you guys leave well
enough alone? Shoemaker-Levy 9 will live on in the history of science (whatever happens
four weeks from now) long after comet nomenclature procedures have changed a dozen
times. Can't we just enjoy this time, honor Carolyn and Gene Shoemaker —and David Levy
—without having this tempest-in-a-teapot and the ugly correspondence from Dan Green?

| urge you to (a) publicly reaffirm the de facto nomenclature procedures that have
been in effect during recent years, (b) privately renounce the new procedures you have
privately promulgated to the Shoemaker-Levy team, (c) wait a decent time if you feel the
nomenclature procedures must be changed, and (d) then proceed to change them through the
auspices of the LAU in an open. fair, and deliberative way. And tell Gene. Carolyn, and
David immediately that there will continue to be Shoemaker-Levy comets if they continue to
discover them (for which we are all grateful!) in the future in the same way they have
discovered them in the past —UNTIL the appropriate authority has decided differently.



id AA06297; Thu, 23 Jun 94 14:45:30 MST
Return-Path: <brian%cfapsl.DECNET@cfa.harvard.edu>
Received: from CFAPS1.DECnet MAIL11D_V3 by cfa.harvard.edu; Thu, 23 Jun %4
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Date: Thu, 23 Jun 94 16:50:13 -0400
Message-1d: <9406232050.AA099340cfa.harvard.edu>
From: brian%cfapsl .DECNET@cfa.harvard.edu
To: psi.edu::cchapman%cfa.DECNET@cFfa.harvard.edu
Cc: BRIAN@cfa.harvard.edu
Subject: RE- Fairness in comet naming procedure
Status: R

Dear Clark,

I should be glad to discuss this matter with you next week in
Flagstaff.

I think the whole trouble with comet naming dates back long before
the
1960s. It really dates back to soon after the establishment of the I1AU in
the 1920s. The point was that the 1AU never really did adopt any naming
rules, yet at that time the previous procedure (dating back to the 1830s
or
even earlier) was in fact unofficially changed. There has been quite a
bit
of discussion by interested parties in the I1AU during the past couple of
years to rectify the situation, and the topic will certainly be discussed
in The Hague. Let me just say that a number of people would like to see
comet names dropped altogether, while others would like to give comets
totally different names. My personal view is that | should like to revert
to the pre-l1AU naming tradition, while at the same time adopt a new
designation system that would both tend to de-emphasize the names and to
be more complementary to the designation system for asteroids (something
that is important to do, given that the dividing line between comets and
asteroids has iIn some instances become quite nebulous). Dan Green fee*s
more
strongly than 1 that David Levy has been unfairly treated by having his
name attached to the Shoemaker comets during the past few years, and he is
in part speaking on behalf of the amateur astronomers who hunt for comets
visually, several of whom seem quite iIncensed that David should supplement
his eight honest-to-goodness visual discoveries with 13 comets found by
Carolyn Shoemaker and for whom he is serving as an assistant.

The case in point is comet 1994k. The fact that this should have
come
at the time 1993e is approaching its unfortunate destiny was entirely
fortuitous. Carolyn Shoemaker found this comet last month when she was ir.
Flagstaff, some days after the Palomar observing run; David was many miles
away at the time, as was also Tim Spahr, a student who also assisted at
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it is clear mat Carolyr. would not fno trese consis if 3sis ana others
aid r.ai cciair. the films. For reasons ihat are not entirely clear to me,
David Levy is No. 3 member of the team, Hank Holt is No. 4, and the
students

don®t count. If they want to emphasize the "team” aspect, 1 wish to point
out that the ™team”™ is much more extensive than those locally present at
Palomar. Such is certainly the case when they obtain observations on a
single night. We expect professional astronomers (and advanced amateurs)
to

observe an asteroid (NEA or otherwise) on two nights in order to have the
discovery credited (except for the very rare object, well observed on the
discovery night, but not observable on the second night because it has
whipped around the earth). If they obtain only a single night, help has
to

be solicited from others, help that includes Jim Scotti®s work at
Spacewatch,

the reobservation of 1994k by a Japanese amateur, the inspection by Rob
McNaught in Australia of U.K. Schmidt plates that might contain

prediscovery

images--not to mention the extra calculation and communication that has to
be done here. I point out that at least three other teams made
independent

discoveries of 1993e, that all of them had images on two or more nights,
and

that two of these three independent discoveries preceded that attributed
to

Shoemaker and Levy.

Please understand that 1 regard David Levy as a personal friend and
that | am not trying to embarrass him at this very special time with comet
1993e. There are several sides to the story, and they all need to be
taken
into account. Many people hunt for--and find- comets, not just the
Shoemaker
team. I am trying to be fair and equitable--and to work in the framework
of the I1AU. If you have evidence that Dan 'has acted wholly
unprofessionally
toward David™, |1 should like to know of this and will discuss it with him.

I wanted to give you this background. Let"s discuss it further next
week.

Brian

Message 2:
From GSHOEMAKER@astrog.span.nasa.gov Thu Jun 23 14:35:05 1994
Return-Path: <GSHOEMAKER@astrog.span.nasa.gov>
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3RAVO! You said it all! This whole thing is unequivocally a personal
attack on David. I don"t know who all the green-eyed monsters are out
there,
but we sure as hell know who one of them is. Carolyn and 1 are indeed
grateful to have someone with the outside perspective tell it like it is.
We, ourselves, have gotten nowhere in arguing this case with Brian.

Many thanks, Gene and Carolyn

From GSHOEMAKER@astrog.span.nasa.gov Thu Jun 23 19:00:31 1994
Return-Path: <GSHOEMAKER@astrog.span.nasa.gov>
Received: from dracula.psi.edu by tycho.psi.edu.psi.edu (4.1/SM1-4.1)
id AA0O7443; Thu, 23 Jun 94 19:00:30 MST
Received: from mx.nsi.nasa.gov by dracula.psi.edu (4.1/SM1-4.1)
id AA06544; Thu, 23 Jun 94 18:59:14 MST
Received: Thu, 23 Jun 94 18:59:18 PDT from ASTROG.dnet by mx.nsi.nasa.gov
(4.1/1.2)
Message-1d: <9406240159.AA06669@mx.nsi.nasa.gov>
Received: from ASTROG.dnet by AMES.dnet with MAIL-11
(utk-maillld vi.7); Thu, 23 Jun 94 18:59:28 PDT
Date: Thu, 23 Jun 94 18:59:28 PDT
From: GSHOEMAKER@astrog.span.nasa.gov
X-To: AMES::"cchapman@psi .edu™
Subject: Brian®s reply
To: cchapman@psi .edu
Status: R

Dear Clark,

Yes, there are some implications in what Brian has written. In ract

some
of his implications are simply outrageous.

First of all, Brian knows damned well that we drive 450 miles to Palomar
make our observations, and that we have only a specifically defined time
each

observing run to make them. He also knows perfectly well that the basis

cur success in discovering both comets and fast-moving asteroids rests on
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i 4, anH the students don"t count™ 1is simply scurrilous.
was a cclleacue of ours before David was and has carried the principal
responsibility for several observing runs each year for the past six
years. } -

When Carolyn, David, and Henry were observing together and a comet was
found

two years ago, Marsden arbitrarily designated the comet ‘'Shoemaker™,
leaving

out both Levy and Holt, whereas the team had decided and Carolyn requested
that the comet be named "Shoemaker-Holt". Marsden®s action caused us
consid-

erable embarrassment. Marsden knows perfectly well that we recognized a
student member of the team (Comet Shoemaker-Holt-Rodriquez) and that we
were

upset when he changed the rules so that only two members could be
recognized.

Marsden certainly knew at the time that this decision on his part would
cut off

students from being recognized, unless we or Henry were observing with
them

alone (example, Comet Holt-Olmstead). In this latter case, Henry had to
decide which student would be cut out. In our view, P/Shoemaker-Levy 9
should have been named P/Shoemaker-Levy-Bendjoya, and 1994k should have
been

named P/Shoemaker-Levy-Spahr. Marsden®"s notion that either Holt or Levy
or

the students are simply assistants to Carolyn or to me is a bunch of crap.
Our observing team is just that, and we don®"t recognize German or British
hierarchies. We divide up the chores on the team according to skills (and
in Carolyn®s case and mine, unfortunately, it is coming down to°
limitations

of physical ability— we ain"t so young as we used to be).

With regard to 3 independent discoveries of 1993e, if you believe
that,
I would be very surprised. You heard Glo at Erice adamantly insist in the
meeting that she could not detect the motion of 1993e on her films. There
she spoke the unvarnished truth. At the time, 1 could not figure out why
she was so insistent (she emphatically reiterated the same thing in a
smaller
group later that evening). However, when she published her best image in
ar. Australian magazine, 1 finally understood what the problem was. The

was so badly guided that the comet image was smeared out in right

ascension
by as much as the true motion in the 30 minute interval between her two

Ffilms.
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about the whole nomenclature affair- David Levy could fill you in on some
of this.

ITf you think we"re sore, you"ve got it. These unilateral actions on
Marsden®s cart will definitely affect our observing plans in the future.
In
the near term, we will certainly not report a comet unless we"ve got it
wired
(accurate positions on two nights or more)— nevermind what the rules are
for
others. In the long term, we will have tooperate with a quite different
strategy with a planned photographic comet search. For a while, we were
not
even sure whether we would go forward with that plan.

Don*"t feel that you need to keep this messageconfidential. You can
use it in any way that you feel appropriate.

Regards, Gene

mail>r
To: GSHOEMAKER@astrog.span.nasa.gov
Subject: Re: Brian®s reply

Gene, 1 knew some of what you have written, but thanks for writing it all

down.
Clark

FROM: David Levy, 70721.1706
TO: Shoemaker-Levy name,
DATE: 06/04/94 at 16:48
SUBIJECT:

From brian%cfapsl.DECNET acfa.hanard.edu Thu Jun 2 08:36:28 1994
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To ip!“nzona~da:.(lile\A4ic& DECNET2 cfiLharvard.edu
Cc: BRIAN acfaliarvard.edu

Subject: RE- Hi

Status: R

Dear David.

Thank you for your message! Actually, for some reason or
other, it did not reach me. but Dan gave me his copy.

The whole discussion of the past couple of weeks has been
most unfortunate. As | think you also know, | think very highly
ofyou. | am tremendously impressed by your visual discovery of
comets (the number exceeded only by Bradfield and Mrkos, among
living people), as well as by the success and accuracy and
sensitivity of your writing, both of books and articles. And |
think it great that you have volunteered your services so
generously to Gene and Carolyn in their observing program at
Palomar. This is an essential ingredient in the success of their
program, particularly as they get on in years and therefore don't
function with quite the agility they had in the past (although |
think they are remarkable people too). It is also wonderful that
you are able to make a living in astronomy as you do, without the
benefit of "steady employment".

At the same time, there seem to be some very mixed messages,
and with the mounting number of comet discoveries at Palomar it
has been clear for some time that things are somehow getting out
ofhand. Gene and Carolyn are tremendously appreciative of what
you have given to their program, and they haveclearly
demonstrated this by their insistence that you share in the names
of the comets that are found. They cannot reward you
financially, but they know that this act means an awful lot to
you. | know that you think enough of them and of the success of
their program that you would continue to participate in it
anyway, and | realize that, bv not including vou in the names of



a. K tthtm tmt | fcrwe amEjskni. rw”ers 10 rraxe
JKTS>TM ;r me ITTKICWe? "JPKOM S hOH» OOCKItS 3TC named- AS |
Te—=b» V. y~-n *me ofibe 199-4; affair, there is
cmbAcbMc presage to ->U* H~Angr* in the both asteroids
arc cotres are named. The proposed movement is in the direction
of*m—ainrf~ and "namebanks". While there may be some merit
to this in the case of asteroids, some of my colleagues are
rroposir.i =e same procedure for comets. Some of this reasoning
follow s tfom the observation that in some cases one cannot really
tell whether an object is a comet or an asteroid. But in most
cases one can. so while | can accept the idea of introducing for
comets a designation system that is rather similar to that for
asteroids. | think it would be unwise to have a system of
designating and naming them that is absolutely identical. |
basically support the tradition that comets should be named for
their discoverers. | do think, however, that we have to adhere
to the tradition in a more precise manner, and | feel that this
is the best defence against those who would make more sweeping
changes. As | told Gene the other day, the pattern that is
emerging from the discussions currently going on is that there
should therefore be one and only one name associated with each
independent discovery of a comet. One and only one person in a
team actually sees the cometary image first, and, ideally, it is
therefore the name of that person that should be applied to the
comet. Alternatives might be to use some generic name for the
team or to share the various discoveries among the team members.
The former has merit in the case of "Spacewatch"”, "IRAS",
"SOLWIND", "SMM™" and even "Tsuchinshan", although | don't look
forward to the day when every comet is called "Spaceguard”. As
for the latter, it would clearly have been better if the CBAT in
the 1920s had been more on the ball when Schwassmann and Wachmann
were making their discoveries, but it is difficult to apply the
idea now in cases where every body knows who actually makes the
discoveries, and in any case.the real "team” involved in gening
a comet properly confirmed can be much larger than the team
that actually takes the films and finds a candidate image (viz.
1995e. 1994k and to some extent 1994d); | am fully aware that
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le aU L The misiake was to allow "Schwassmann-Wachmann". and
hfler "BAppo-Bok-Newkirk". while in the mean time very properly
esmbiishinga three-name limit in the case of
“Juriof-Achmarof-Hassel". The fact that no other rules were
adopted is what has led to the present situation (with a few
stopgap policies like "SOLWIND 1" as an "appellation"—rather
than an actual name—to replace the troublesome
"Howard-Koomen-Michaels"). But as | say, the IAU is now
determined to make changes, and | think we all need to be very
objective as we consider the situation and thereby help ensure
that any changes made are truly appropriate.

Best regards
Brian

Dear Brian,

Thank you for your letter and your thoughts. | am deeply
troubled however by your suggestion that | have been saying bad
things about CBAT policy in my public talks. Come to think of
it, you have never heard or seen one of my public talks. They
are filled with high praise for what you and Dan are doing, and
these comments are relevant to the many comet communications we
have had over the years.

| would never mention your change of policy in a public
lecture. However, afterwards, in recent days people have
acAHsked me privately about this sudden change, and this has been
difficult for me. Also, when people ask me how many
comets | have discovered, | always have said that | have found 8
comets visually and that there are 13 more as part of the
Shoemaker-Levy team. By the way, the Shoemaker-Levy name is a
team name for when we are together, just as the Shoemaker-Holt
team name. This has worked well, except for the few times when
all of us are together, as what happened with 1992y. | do not
tell anyone that | discover these comets. | do say that the
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You also must know that regardless. | will always enjoy
the hours | spend comet hunting, and the times | spend with the
Shoemakers. They are wonderful people, and it was their idea
that the team name for comets be Shoemaker-Levy (or
SHoemaker-Holt).

So, does all this clairify things a bit? And do you know
when you're heading out to Flagstaff? If you come out Saturday |
can drive you up from Phoenix, but | have to leave the meeting on
Tuesday afternoon.

All the best
Daviud d
Message 4:
From dan%cfapsl.DECNET@cfa.harvard.edu Thu Jun 2 08:57:52 1994
Received: from cfa.harvard.edu by Ipl.arizona.edu
(4.1 /hindmost-MX-1.4)
id AA10503; Thu, 2 Jun 94 08:57:51 MST
Retum-Path: <dan%cfapsl .DECNET@cfa.harvard.edu>
Received: from CFAPSI.DECnet MAIL11D_V3 by cfa.harvard.edu; Thu,
2Jun 94 11:57:14-0400
Date: Thu, 2Jun 94 11:57:14 -0400
Message-Id: <9406021557.AA25389@cfa.harvard.edu>
From: dan%cfapsl.DECNET@cfa.harvard.edu (D.W.E.
Green/SAQO/617-495-7440)
To: Ipl.arizona.edu::dhlevy%cfa.DECNET@cfa.harvard.edu
Subject: some more thoughts
Status: R

David, to Brian's message that he just sent you, | would add the
following, as a friend: It is beginning to circulate in various
circles (separate from Brian and me!) that you are out to
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is concerned about the way things are going. There is much talk
in the astronomical community about your Meade and Nature Company
deals, as both there and in the press you appear to be gloating
over 21 discoveries of comets (w hen you have only found 8). Be
careful. David, please! You've AIDED the Shoemakers in finding
over a dozen comets, but it makes no sense to say "21" in any
context whatsoever. Stick to the eight that you've genuinely
found. Hope your tours are going well, and your book writing,
too.

W ill you be in Cambridge anytime this year? Stellafane?
Hope to see you sometime soon! Regards, Dan

FROM: David Levy, 70721,1706
TO: names.2,
DATE: 06/04/94 at 16:07

SUBIJECT:

1
Message 1
From brian%cfapsl.DECNET@cfa.harvard.edu Thu Jun 2 20:49:10 1994
Received: from cfa.harvard.edu by Ipl.arizona.edu
(4.1 /hindmost-MX-1.4)
id AA 14321; Thu, 2 Jun 94 20:49:09 MST
Retum-Path: <brian%cfapsl .DECNET@cfa.harvard.edu>
Received: from CFAPSI.DECnet MAIL11D V3 by cfa.harvard.edu; Thu.
2 Jun 94 23:34:30-0400
Date: Thu, 2 Jun 94 23:34:29 -0400
Message-Id: <9406030334.AA05700@cfa.harvard.edu>
From: brian%cfaps| .DECNET@cfa.harvard.edu
To: Ipl.arizona.edu::dhlevy%cfa.DECNET acfa.harvard.edu
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? ic mderscaDC that there is nothing personal about

Ais.and | an inrlcrrivery sad that you are also being burdoned
wizx ; “Swer.e correspondence (burdened, that is). | realize that
ihis el! started with the Shoemakers' application of what they
beiie\ ed to be the policy, and that this all came about because
the IAU had really been remiss in not fully having defined what
the policy should be. But objective logic does suggest that what
was done was not really fair to other astronomers (amateur or
professional), and | know that this has been upsetting some
people. And we need to get some rules properly set down before
the whole comet-naming procedure is spoiled for everybody.

I shall not be arriving in Flagstaff until late Tuesday
morning, but if you are staying through the afternoon session
(the first one of the Inventory symposium), there should be some
time for us to get together at least briefly. All the best talks
(Jim's, Ted's, mine) are on Thursday afternoon, so it is a pity
you can't stay through this symposium.

Regards
Brian

From dan%cfapsl.DECNET@cfa.harvard.edu Thu Jun 2 22:14:45 1994
Received: from cfa.harvard.edu by Ipl.arizona.edu
(4.1 /hindmost-MX-1.4)

id A A 14526; Thu, 2 Jun 94 22:14:44 MST
Retum-Path: <dan%cfapsl . DECNET@cfa.harvard.edu>
Received: from CFAPSI.DECnet MAIL11D V3 by cfa.harvard.edu; Fri,
3Jun 94 01:02:45 -0400
Date: Fri, 3Jun 94 01:02:44 -0400
Message-Id: <9406030502.AA06307@cfa.harvard.edu>
From: dan%cfapsl.DECNET@cfa.harvard.edu (D.W.E.
Green/SAQ/617-495-7440)
To: "dhlevy@Ipl.arizona.edu"%CFA.DECNET@cfa.harvard.edu
Subject: Re: some more thoughts
Status: R
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coonar} 10 «io ( >ou are saving- Brian anc | are most happy for
tout recent successes and improvemenis financially, but this
naming-for-nondiscoveiy bit seems to have gotten to your head,
and it needs to be put into proper perspective. You should not
have allowed the Nature Company. Meade, or Time magazine
associate you with 21 comets —only eight —as far as
discoveries go. You were part of a team. sure, with the
Shoemakers, but you were NOT a co-discoverer of those 13
"Shoemaker-Levy" comets; you W ERE a co-discoverer of comets
Levy-Rudenko and Takamizawa-Levy. If | had been working with
Gene and Carolyn instead of you. I'd have been honored to have
had one "Comet Shoemaker-Green" (especially if it were periodic),
though | could hardly have expected that honor, and | wouldn't
have allowed my name to go on more than one comet that | didn't
actually discover myself (if even that one); | wouldn't have felt
comfortable bucking the tradition of naming for discoverers only
—in effect, making a mockery of that tradition! This won't
affect our friendship, David; | don't get bogged down in petty
politics or other silly emotions. But | do feel the urge to
offer my advice from a vantage point that may be helpful to you,
as a true friend.

| look forward to seeing you in July. Do you have dates
yet? Kelly Beatty called today to say that the proofs are done
for our Focal Points.
At last!
Regards, Dan

mail> r
mail> d
Message 4:
From brian%cfapsl.DECNET@cfa.harvard.edu Fri Jun 3 06:58:41 1994
Received: from cfa.harvard.edu by Ipl.arizona.edu
(4.1 /hindmost-MX-1.4)
id AA15635; Fri, 3Jun 94 06:58:39 MST
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I rece:\ ec a message from Japan to say that Tombaugh's
variable TV Crv was up to mag 13.5 an hour or two ago.
Regards
Brian

mail> r
Dear David.

Yes. let's indeed help each other through the crash and
everything! There are almost 700 observations of the 1993e
components ready for the June MPCs, and because of the
perturbations checking them is much more timeconsumiungthan for
other objects. Nakano just sent a nice set of orbits using
these observations (through June 1), and I'll plan to use them on
the June MPCs (and therefore defer any more 1993e observations
that come in until July). He said he was really worn out over
it. And he had to spend a fair bit of time today with the new
Japanese Nova Oph 1994—the National Observatory in Tokyo
continuing to be delinquent about such matters (and now it has
two people there to attend to them! Meanwhile Nakano also has to
pay his own e-mail costs...)

No, you're not a terrible person!

Regards
Brian

1
Message 1
From dan%cfapsl.DECNET@cfa.harvard.edu Fri jun 3 15:38:47 1994
Received: from cfa.harvard.edu by Ipl.arizona.edu
(4.1 Tiindmost-MX-1.4)
id AA23464; Fri. 3Jun 94 15:38:46 MST
Retum-Path: <dan%cfapsl.DECNET@cfa.harvard.edu>
Received: from CFAPSI.DECnet MAIL11D V3 by cfa.harvard.edu: Fri.
3Jun 94 18:34:48 -0400
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cciy ]1 years g v ~tenbecause ofibe Shoemakers and Glo (prior
to -bar itwas .er. spotr* . The real ’tradition” is to only put
mnesaa enacts for people that actually discovered them — NOT
to p a on the names o f people who helped the discoverers (whether
the> took r.a:e>. e'eaned their bedroom, cooked their meals,
computed orbits for the new comets, followed up the new comets so
the> didn't get lost, or whatever). You should be much more
humble about all this, it seems to me, and you can go around
telling even body that you have 21 named comets if you want, but
it brings your reputation down in many circles to do so.

From: dhlevy@Ipl.arizona.edu (David H. Levy)
Message-Id: <9406032232.AA2341 I@lpl.arizona.edu>
To: dan%cfapsl .DECNET@cfa.harvard.edu

Subject: Re: some more thoughts

Cc: dhlevy

Status: R

Dan, for chrisssake, you can believe whatever you want. But a
lot of people read the circular and they ask, for example Tony
Beresford and Bradfield all the way from Australia. And | have
to say something. SO | say that you've decided there are too
many S-L comets. | am very proud of my role in the discovery of
all these comets,. We feel that S-L and S-H constitute team
names. We have an equal level of particippation in these comet
discoveries. The tradition goes way back, to Slaughter-Bumham,
Bumham-Slaughter, Churyumov-Solodovnikov, etc. etc. etc.
Helin-Lawrence et al. If you want to change your policy, that's
fine, but don't blame me for saying that | have 21 named comets.

mail> r
To: dan%cfapsl .DECNET acfa.harvard.edu
Subject: Re: some more thoughts
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Message 1:
Ftct. rrianOocfapsl.DECNET@cfa.harvard.edu Fri Jun 3 19:32:23 1994
Received: from cfa.harvard.edu by Ipl.arizona.edu
(4.1 /hindmost-MX-1.4)
id AA0O0444; Fri, 3Jun 94 19:32:21 MST
Retum-Path: <brian%cfapsl.DECNET@cfa.harvard.edu>
Received: from CFAPSI.DECnet MAIL11D V3 by cfa.harvard.edu; Fri,
3Jun 94 22:11:10-0400
Date: Fri, 3Jun 94 22:11:09 -0400
Message-Id: <940604021 |. AA03680@cfa.harvard.edu>
From: brian%cfapsl .DECNET@cfa.harvard.edu
To: Ipl.arizona.edu::dhlevy%cfa.DECNET@cfa.harvard.edu
Cc: BRIAN@cfa.harvard.edu
Subject: RE- Better news
Status: R

Dear David,

Congratulations on the sell-out of The Book! That is indeed
great news. Thanks for your congratulatory note to us on IAIC
6000. Though you may not have found that particular issue too
exciting, the significant point to me was that one of the
co-authors of the second item is Josh Grindlay, who as current
President of IAU Commission 6 oversees the operation of the CBAT.

| see that you and Dan are still having a disagreement,
mainly about the way you count comets that bear your name. |
think you know that | have always been consistent in my
expressions of congratulations and praise to you for all the
things that are clearly your own work. Above all. this means
your visual comet discoveries. It also means your extensive
writing, of books and articles.
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B ™ A ew . | |Hrtkxftariy congraubK you for the great
irDCje JOC n : Kdh wrote forthelJuly S & T. | have no
quibfc'.e with h. And | was pleased to be mentioned in the July S
a; T myselfalmost as much as you were! Since you were not the
author. | can certainly tell you that there was a mistake in what
it said about me and the transneptunians. | considered that a =
39 AU seems to give the best fit only for 1993 SC. not for the
other three objects discovered last September. That may seem a
small error, but | think it is significant, and it has a lot to
bear on the outcome. It makes most of the rest of what | did
SUPPOSITION, which some people will inevitably interpret as
REALITY. It needs to be proven—or disproven, | really don't
care which—with observations, which people will be less likely
to make if they think that what | did was REALITY, rather than
SUPPOSITION.

So, in addition to being magnanimous, it is important to
consider that, for most of the population in a given
circumstance, perception equals reality. But that is not good
enough.

Regards
Brian

Message 3:
From dan%cfapsl .DECNET@cfa.harvard.edu Fri Jun 321:28:48
1994
Received: from cfa.harvard.edu by Ipl.arizona.edu
(4.1 /hindmost-MX-1.4)

id AAOO718; Fri, 3Jun 94 21:28:47 MST
Retum-Path: <dan%cfapsl .DECNET@cfa.harvard.edu>
Received: from CFAPS1 .DECnet MAIL11D V3 by cfa.harvard.edu; Sat,
4 Jun 94 00:25:41 -0400
Date: Sat. 4 Jun 94 00:25:40 -0400
Message-Id: <9406040425.AA04556@cfa.harvard.edu>
From: dan%cfapsl.DECNET@cfa.harvard.edu (D.W.E.
Green/SAQ/617-495-7440)
To: "dhlevy a Ipl.arizona.edu"%CFA .DECNET@cfa.harvard.edu
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rniw n happy to hearabout your book. That's great news!
How mam copies were in the first printing? How many in the
second?
Best wishes. Dan

1
Message 1
From brian%cfapsl.DECNET@cfa.harvard.edu Sat Jun 4 05:35:17 1994
Received: from cfa.harvard.edu by Ipl.arizona.edu
(4.1/hindmost-MX-1.4)
id AA03257; Sat, 4 Jun 94 05:35:15 MST
Retum-Path: <brian%cfapsl .DECNET@cfa.harvard.edu>
Received: from CFAPSI.DECnet MAIL11D V3 by cfa.harvard.edu; Sat,
4 Jun 94 08:29:31 -0400
Date: Sat, 4 Jun 94 08:29:30 -0400
Message-Id: <9406041229.A A 17167 @cfa.harvard.edu>
From: brian%cfapsl .DECNET@cfa.harvard.edu
To: Ipl.arizona.edu: :dhlevy%cfa.DECNET@cfa.harvard.edu
Cc: BRIAN@cfa.harvard.edu
Subject: RE- Re: RE- Better news
Status: R

Dear David,

Indeed, yes, it was never my intention that we should not be
friends.
It is just that, in my position(s), | have to consider doing what
is right for the "common good", and I'm sure you understand this.
It is just unfortunate that in all of this it seemed that you
were singled out as the only victim. A lot of things have not
been done "right" in the past, and it is therefore necessary to
establish a system for the future that is both consistent and
fair—as opposed to one that is only consistent, as some of my
colleagues seem to be attempting.
Regards
Brian
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i1 AARIG390t Fri. 30 May 94 15:34:49 MST
BucivcA fim whi*M M nwfci by noao.edu (4.1/SAG-No0a0.G9_
id A A15459: Fri. 20 May 94 15:35:03 MST: fordhle\y a Ipl.arizona.edu
Recehed: from astrog.span B> noao.span with VM Sm ail;
Fri. 20 May 94 15:34:12*MST
Date: Fri. 20 May 94 15:34:12 MST
From: gshoemaker¥%astrog. span@noao.edu
Message-Id: <940520153412.20a00ab4@noao.edu=
Subject: Re-1994k and names
To: dhlevy@Ipl.arizona.edu
X-St-Vmsmail-To: NOAO::"dhlevy@Ipl.arizona.edu"
Status: R

David,

I had a long phone conversation with Brian expressing all our conems
(and feelings and prejudices) after receiving this message below. He strongly
feels that if the tradition of naming comets for the discoverer is to be kept

(and he feels it is certainly important that it should be for visual comet
seekers), then the method for designating comets based on who sees it first
and who works with it the most must probably be changed. He is looking for a
way out of the proposal of doing away with names for comets altogether. He
understands fully that ours is an interdependent group effort, but says that
there are others too. The system of naming designed as this was when all
discoveries were made visually, mostly by amateurs, is now running into
difficulties. In so many words, he feels the change must start now within

all group efforts. We discussed our future effort without coming to a good
conclusion. Either you scan halfand | scan half or we alternate names—
something of the sort. Brian hopes you will try to understand the overall
situation.

Sorry | couldn't persuade him. Our success together may have been our
undoing when it comes to names. | suggest that if people ask you about "our
change of policy”, you blame it on IAU Commission 20. Just tell them that
Gene and | still consider you a discoverer too. Incidentally, the way the
circular came out Gene is also cut out of being a discoverer (now he has 29
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Dear Carolyn.

There has been quite a lot of thought in IAU Commission 20 recently
about changes that might be made in the way solar-system bodies are
designated and named. While the designation system for minor planets is
very serviceable, it is clear that that for comets is not (e.g., do we
really need Roman numeral designations when the letter designation
system is adequate, why do we record routine comet recoveries when many
periodic comets are visible all around their orbits, can we find a better
system for dealing with components of split comets, etc., etc.). As for
the names, you are surely aware of the feeling of many astronomers that
many minor-planet names are downright "silly". The tradition of naming
comets for their discoverers is long-standing, but the appearance of
so many Shoemaker-Levy comets has become downright confusing.

Nobody is begrudging you your role in discovering comets. Everybody
knows of your truly remarkable record of at least 32 photographic discoveries.

We are also well aware that a team effort is involved-and that David Levy is

an important member of that team. But there are—as you have pointed out-
other members of the team, like Tim Spahr in the present case. It is also

very misleading, we feel, when TIME speaks of David "discovering eight comets
and co-discovering 13 others". David is extraordinarily skillful at finding
comets visually, and the eight that he has puts him third in the world among
living visual discoverers. THAT is an achievement! (Actually, the TIME
statement isn't even correct, for he shared some of those eight visual

discoveries with others.)

So with regard to both groups of Palomar photographic comet-discovery
programs, it seems to us that we should be sure to acknowledge
the actual discoverer—and in really appropriate cases also others very
closely involved in making the discoveries possible. As more and more
team efforts come along, of course, we are going to stray further and
further from the original intent of acknowledging those rugged individual'ts
who have made (generally) visual discoveries of comets since the time of
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that there v.as an% more reason to credit Da\id over Hank Holt—except that
David had earlier taken such an interest in the comet and tried (but failed)
to recover it himselfin Tucson. So when should there be a comet
"Shoemaker-X"? We tend to think the answer to this should be: "Rarely!"
A prerequisite would seem to be that you actually find the comet while still
at Palomar. "X" might then conceivably be one other person who is deemed
to make a significant contribution to the discovery, e.g., by measuring all
the positions on Mme Guillotine. If 1994 JF1 had been a comet, for example,
one would probably have wanted to define "X" as Tim Spahr.

We think that something like this is going to be necessary in order that
the IAU will be inclined not to do away completely with the present
comet-naming system. In making the above proposal we are just trying to offer
something that is a reasonable compromise to what what has become a decidedly
awkward situation.

Regards
Brian

mail> 1

Message 1

From dhlevy@Ipl.arizona.edu Sat May 21 00:12:28 1994

Retum-Path: <dhlevy@Ipl.arizona.edu>

Received: from dante (dante.LPL.Arizona.EDU) by Ipl.arizona.edu (4.1/hindmost-MX-1.4)
id AAO50009; Sat, 21 May 94 00:12:10 MST

Date: Sat. 21 May 94 00:12:10 MST

From: dhlevy@Ipl.arizona.edu (David H. Levy)

Message-Id: <9405210712.AA05009@Ipl.arizona.edu>

To: brian%cfapsl.DECNET@ harvard.harvard.edu

Subject: TIME exposure

Cc: dhlevy

Status: R

Hi Brian.

| rather gathered you were unhappy with parts ofthe TIME
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| hope you w ill find the Smithsonian piece in June issue more
:0 your liking. In any case. | know it will not say inaccurate things
about you and Swift-Turtle. That really was unfair to you. | thought.
Maybe we can hope that the account of your role in S-T will live a lot
longer, and be read by more of the interested people who count,
that | wrote in Quest for Comets—maybe that version will last
longer than TIM E’S.

Whenever people ask, | say that | have found 8 comets visually,
and that | share 13 with the Shoemaker-Levy team. Those are the words
| use. The total of comets named for me is thus 21. | appreciate
your reasoning that you said to Carolyn. Would it be inappropriate
to tell you. though, as a close friend, that | am hurt?

All the best
David

mail> d
mail> q
dante%
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Home LASCO/EIT Real-Time Movies Detailed Documentation

Real Time Movie FAQ

1. Why is there a 16 hour gap in the "real-time™ movie ?

SOHO is not in contact with the earth 24 hours a day. The Deep Space Network is a world wide network of antennas used to
communicate with all deep space probes including SOHO. It is very busy supporting all of these missions. The Deep Space
Network schedule varies from day to day and a spacecraft emergency for another spacecraft can affect the schedule. We are
lucky to get a few hours a day of contact time. During the time when SOHO is out of contact the data are stored on a tape
recorder (actually a solid state or RAM recorder). When the ground station establishes contact with SOHO, the solid state
recorder containing the stored data is dumped and real time data starts. The hours of recorded data takes time to process so
the 16 hour gap gets filled in over a few hours after contact and the tape recorder is dumped.

When we are in contact the movie images get updated within minutes of the image being received. But remember that
LASCO has a" 1hour" telemetry buffer (this actually varies according to the telemetry rate for a given day) so it may be an
hour or more before an image taken aboard SOHO even starts being sent to the ground. All in all the daily gap varies from
day to day and may extend up to 20 hours or more.

2. OK, I understand the data gap but why is the latest frame running 3
hours behind real-time ?

This has almost the same answer as question 1 When we get archived data we start processing it even if there is real time
data coming down. We get back to the realtime data as soon as we can. The forecasters really would like to know if
something important has happened while out of contact. They get more warning time if we process the data in time order.

Our MPG movies are updated on a roughly 3 hour basis and the JAVA movies on a 20 minute basis.

3. Why aren’t there any LASCO data for the dates aaaa to bbbb ?

SOHO uses its thrusters every few months to maintain its orbit and pointing. The flight operations team has to prepare very
carefully for these operations and it is not lightly rescheduled since the orbit and thruster calculations would need to be
redone. During that time LASCO and other SOHO instruments close their doors to prevent exhaust from the thrusters
reaching their optics. We do calibration images (dark images , calibration lamp images or calibration opal) or no image
taking at all when our doors are closed. Thruster firings (somtimes noted as momentum management) are noted in the daily
status reports and typically will take several days as the flight operations team analyzes the ranging data and does other
measurements to make sure everything is okay.

EIT does not close its door for thruster firing and usually continues taking images at a higher than normal cadence since
LASCO is idle.

Opening and closing doors for momentum management is done by many of the SOHO instruments and in a strict sequence.
We have to wait our turn to reopen our doors.



4. Why aren’t there any EIT data for the dates aaaa to bbbb ?

EIT does periodic CCD bakeouts to improve the CCD performance every few months. During this time it does not take
images because warm CCDs don't have the high performance needed. The bakeouts typically last a day or two. Bakeouts are
noted in the daily status reports.

Over time the EIT instrument gets an image "burned in" to the CCD. Bright areas such as the latitude belt where active
regions are common bum in faster. These areas will show as bright areas even though there is no real solar feature present.
Rotating SOHO and doing off-points from sun center are done to help understand the degradation. The bake-out reduces the
effect but it is a fact of life that the EIT CCD will degrade over time due to the EUV hitting the CCD.

5 Aren’t LASCO and EIT supposed to monitor the Sun all the time to
forecast solar storms ?

SOHO is a research satellite and LASCO and EIT are research instruments. There is a big difference between research
instruments and instruments that are designed to meet an observational requirement such as constantly monitoring the Sun.
We do observe the Sun for transient events, such as CMEs most of the time. But our mission is to do scientifically useful
work. From time to time we may concentrate on taking images that are useful to someone's research such as taking EIT 304
angstrom images at the expense of other images or do calibration work.

NOAA is the official agency charged by Congress to monitor the Sun and do solar forecasting. We provide real time data to
NOAA to help them do forecasting. We are specifically prohibited by Congress from making forecasts. See NOAA .

6. Are we seeing the images downloaded directly from the SOHO
satellite ?

No, SOHO, the satellite, is not on the Internet. NASA is working on Internet protocols for space, so perhaps someday you
will be able to contact a spacecraft directly. In the meantime, telemetry from SOHO reaches the NASA Deep Space Network
at one of many locations around the world (Goldstone, USA or Madrid, Spain or Australia) and is sent to Goddard Space
Flight Center in Maryland, USA and then to Naval Research Lab where the telemetry data are processed into images,
converted to a movie format, and then put on the WWW.

You can see the weekly DSN schedule of contacts with SOHO at the SOHO WW W site under Operations. The schedule uses
day of the year and has start and end times in GM T for the contacts.

7. What is that bright spot with a line through it ?

This occurs for any object (whether a star or a planet) that is so bright that it is overexposed. The CCD detectors that we use
"bleed" electrons along the columns of the CCD when the pixels cannot hold any more electrons. Chances are that the object
is a planet or bright star. A look at the almanac and a star map will confirm that. We have had comets or dust particles bright
enough to saturate our CCDs also. This saturation is similar to what you can sometimes see in TV cameras if they are
overexposed. However the new TV CCD cameras have special circuitry that minimizes the amount of "bleeding".

Have a look at our annotated C3 image

8. Why can’t | see the comet listed as being in the NW of the C3 frame ?

An important note is that East is at the left edge and West is at the right edge, North is at the top and South is at the bottom.
So when the questioner has trouble finding the reported comet he or she is probably looking at the wrong side of the photo.
This follows the standard astronomical conventions of east and west as defined by the background stars. Most star maps also
follow this convention. Some ofthe comets are very small and difficult to see in single frames. You can check the Comet
section of our WWW site for some examples if you are having trouble finding the comets in our images.



9. Why do | see cosmic ray streaks persisting from frame to frame in the
movies ?

Missing 32x32 pixel blocks are filled in with the corresponding block from the previous image. This was done for cosmetic
reasons in the movies. It is not done in the raw data or archived data.

10. Does LASCO operate on 7/24 basis ?

The LASCO and EIT instruments aboard SOHO are generally operating on a seven days a week, 24 hours per day basis.
However the ground segments (commanding, data reduction, image processing and data archives) are manned on a normal
work week (9-5 M-F Eastern time) following the Federal holiday schedule and with snow and emergency days for
Washington DC. That means that problems with processing (hardware, software, network, power) are not fixed until the next
business day.

11. What is that radial dark area in the C3 images at about the 7 o’clock
position ?

The 7 o'clock position is where the pylon that holds the occulting disk appears in the image. It has always been in the images.
The C2 camera also has a pylon in the 7 o'clock position but it is less obvious than the C3 pylon due to a different optical
design. The occulting disk and arm is similiar to what a person does when they want to look at something close to the sun;
they hold up their hand and block the disk of the sun.

Have a look at our annotated C3 image

12. What are those dark areas that | sometimes see in the images ?

The dark areas are image processing artifacts and not a sensor problem. The images on the WWW page are processed by
removing a background light model. The background light model is about 99% of the light received by the CCD and consists
of instrumental stray light as well as coronal light. The amount of background light varys according to SOHO's orbit. When
the model is wrong we subtract off too much light and we see a dark area. Correcting the model always lags the actual data.
We are always using last month's model with today's data. So about two weeks to a month after today we will build the right
model for today. The real-time images are a rough cut at the image processing and are intended for planning purposes for the
next day's observations and for public outreach. The subtraction is particularly obvious during a spacecraft roll manuvuer
when the spacecraft has rolled but our background light model has not rolled.

13. Why do | see a rectangular pattern on the EIT images ?

The EIT telescope uses very thin filters (about 1000 angstroms which is about 0.00004 inches) that are so weak structurally
that they need to be supported on a wire mesh. During launch, the instrument was evacuated so that the vibration of the air in
the instrument would not break them. The mesh causes the dark lines in the EIT images.

14. More Questions ?

Have a look at the Dr. SOHO FAQ and address a question to them. Tell them LASCO sent you!

FAQ Updated -26 Nov 2001 -D. Wang



Guide to search for SOHO comets

This s a snoc j-rnxjcbon for all those how want to start SOHO comet hunting.

1 Equcr™er:
2. Imporant -cte
3. Cormpr :ems
4 First stec
5. Seconc stec
Loopmg
Panting
6. Thtrc stec
Setf-cribazng
Oeckrtg for known objects
Reporting
Watmg for confirmation
7. Exar-c-es
8 Scr<e "ep’nq hints

1. Equipment

The'e are some things you need to start your search for comets:

-Cor-o-ter *rr internet connection and mouse (fast connection prefered)
-Image vewer features listed below or movie player

-Hagh-resotubon monitor, as big as possible (>15" as an absolute minimum)
-Paper and pencil for notes

—-arc ast but not lease patience!

Features tre image viewer must have:

-getting coordinates in pixels (not only inches or cm)
- mage looping or blending (whereas looping should be prefered)

top

2. Important note:

It is tinportart to keep calm.You mustn't have the expectation to find a comet at your first try. It may take you weeks
or norths tdl you finally catch your first discovery. However there are some examples that one found two comets
wtr n“s f'st days (Mike Oates). Also, do not post known comets! Only the first one gets credit. Therefore always



rtic t the report page before posting something!

Dojzzesecx& e:—«m mtfom :e> 5 | :c-e:s :-:e s-"a'.zed "Please don't guess. Don't speculate.
DM “x= Htacrsre i han bM COftMd bofO\/Ihylng to report one yourself. [...J” Exanmples can be
btnc oeoa

3.Ccm rxr ler's

laxye te”le <«iar COronograpfa. That"s the telesope that exposes the images.

- » >a shows the solar corona within XXX solar radii (low angle camera)
— caaerathat shows the solar corona within XXX solar radii (wide angle camera)
r~-T -ie laace Transport System. Special image file format used to archivate the

Li*~it -r.ires available on the SOHO hompagd

that neves in a specific direction (from anywhere on the bottom towards the
Its: of the SOHO comets are of that type

nr>grfArT — a *ha» hasa different motion (might be seen everywhere). This type of comets

Fre® FiiL: cf view. The area covered by C2 or C3 CCD
re*err that sight be real but is not confirmed due to violation of the four image

loe

4 Frs: saec

First yo- “ave to download some images. They should be consecutive ones with no image missing. Usually C3
images some - -wee per hour at xx:18 UT and xx:42 UT while C2s are available three times per hour at xx:06 UT,
xjcX ITT and xx:54 UT. Sometimes one of those imges is not downloadable. This usually happens when the SOHO
Tear- ooes scr-e ca brabon work (dark frames or flat fields or polarized images) which is not interesting for us.
Common gacs aopear around 01:00 UT, 07:00 UT, 13:00 UT and 21:00 UT. It may, however, occur that there are
qu-e b-g gaos ber*een two images because of delays in receiving data from the spacecraft.

Images are a.a ac-e n dmerent resolutions on the SOHO website:

Taages ulmful resolutions
- 512 x 512 pixel
C2 .giT 154 x 1024 pixel
- 512 x 512 pixel
C3 -9IT 1054 x 1024 pixel
M:vies —-iseful resolutions
512 x 512 pixel
=-mPS 1224 x 1024 pixel
* avi 512 x 512 pixel
' 1024 x 1024 pixel
512 x 512 pixel
Java

1224 x 1024 pixel

| personalty peeler single images since the movies are too large (~ 35 MByte) to download. | also encourage the use
of 102 x 1024 resolution images as they are more detailed and so faint objects are easier visible. For more
advanced comet hunters 512x512 is also acceptable.

tog

5. Second step:

After having received the images, you have to work with your image viewing software. There are two common ways
to search through the images:

1. Looping: That's the most popular way. Simply create an animated .gif from your images. It’s useful to loop 3 or 4



images as it is possible that there are objects which seem to be comets in two images but vanish in a third and
fotrth  -eecs a bit of practise to handle the looped images and find possible comets within them. If you don't have
the posé&fe fy to create animations try to open different windows and loop them by hand. It's not perfect but it may do.

Z Biendtng: Ttw ~tensive way of searching for SOHO comets is not that common. You take three or four images
arc cor-ynere — re "bend 50%" opbon. So you get one image where stars can be identified as dots closely
together r honzorca drecbon. wheras comets should have another direction. It may helpful to give different colours
to the mages to get a rypca colour sehes for moving objects and an untypical one for noise. However this method
~s, *a f searthng tor tont comets as they may vanish when combining.

Mole The more you process your images the more noise will mimic as an apparently real object. Therfore don't
process yocr mages any further. You wont extract more information from the .gif images by over-contrasting them.

top

6 Third stec
If you thrw you have found a possible comet there's a simple way of checking if it is real and worth to report:

1. Setf-crbcxztng: Look at the object. To be considered as a real object it has to fullfill the following minimum criteria:

Mirriiena
1. Ct;er: :d be visible in at least four
coase-crtrve uages.

2. Cc;ert m_*r oe constant in brightness and
shape cr rr.a-.ce in a predictable way.

3. Cfc:err mcst have a reliable orbit (not too
fast)

4. Cccsrsrerr positions (no jumping or strange
accelerate ©acceleration)

If the coect ooesr >toltfi all of the points DO NOT submit your observations since the object is most likely not real.
The™e are 0™-er s -ge mage cosmic ray hits which appear only in one image and are reported as comets by
unexpenerced observers. Planets and sometimes stars might look like comets but with a little bit of knowledge such
fail reports ca- De avotoed. You can see examples of planets, stars, spacecraft debris or cosmic ray hits on the
report tor- pace tt has to be noted that from experience all SOHO comets, ordinary Kreutz sungrazers as well
as other comets, do change their C3 positions by less then 15 pixels from one image to another (for C2 the
change ts less than about 20 pixels). Always check if your object fits this "empiric law". An additional thing that
newtxes aways shoufc: be aware of is the fact that more than 95% of all SOHO comets do not show up like one
rmugto expect a comet to ook like. i.e. no tails. Tailed objects are most likely cosmic ray hits.

Z Checking for known obijects: If the object is within the minimum criteria you have to look whether it has been
already 'eccrec or whether it is some other known object passing through the LASCO FOV (e.g. a transient planet,
known comet or nebula within the milkyway. To check the former two you can use this site.).

Alreac. -erconec out mportant enough to say it again: Please do not report if an object has already been reported!
Or . :ne -rr ye gets crecrt You can find the known objects on the comet discoverers’ site. To check for these you
have to too* tor recent Potential comet” posts. Real objects are often confirned quite quick by "Confirming comet o f
reports or red posts by Mr. Sungrazer. To check whether your object is one of those simply extrapolate the positions
to yotr oace and txne with respect to your coordinate system. At the beginning this may take some minutes but after
some yacsse you wi  see it without time consuming calculations.

3. Reporting: you st !think it is an unknown comet? Well, might be. Now you have to report your observation. The
'‘epo- - _5: e tx. - the official report form on the sungrazer homepage.
Yocr 'boots ~ jst indude some data:

- LASCO camera C2 or C3

- Date

- nesouccr 512x512 or 1024x1024 and origin of your coordinates (usually upper left corner or lower left corner)
- image and cooto. nates: time of each image and the position of the object

-Your name



-Bourec can oe inserted by chosing the corresponding downscroll options, the rest should be
Sir "b~e a:re s-c a*'re report form. As a new user you are supposed
s’* arc ni rar atxaoona form after having reported your object. This form is supposed to contain
-her Mr Stngrazer recerves it you will be added to the list of names and a note about
iflM nportm oe: Never forget to press the "submitl button after your report appears in the
zr -eocrinz car oe found the the report form page.

rsthi -ares: femeV you are not sure about your report. But you can use it
45y rw irar *jitter mages (previous or following) and recheck. If you can't find it anymore just
-eonft 15 :ere*- IB mbactthe ecci man retting other people do confirmation work for something that
-rimr <x per ccr*r—aOor soon -either by one of the other observers or by SOHO Team member
Mr Sungracsr «rc s -esccrs.c*e for the comets. The confirmation (or rejection) will be posted on the
mner* -a zcssc <ar -boot.

~X

7. Exanoes
Se* rc-"ac«3ce « — =-esc. «-own Kreutz comets to work on and train (10MbIQ.

-e-c ==sor-e =3c-es or -e tfeftenent comet hunting possibilities:

Cok*tuen&nz Biending: Looping: Faint comet:
Fnd SOHC-X* easy Search for SOHO-294 Look for the non-Kreutz Do you find this faint
(easy) comet SOHO-298 (medium) comet? (difficult)

8. So~e ping hnts

You foe crecarec for comet hunting? Well, there’s one thing you are still missing: experience! That's perhaps
the most r-oorsr- tooi -low can you get this? Just try to locate any comet —faint or bright ~which is reported. Doing
trus you ail pe? ar oea of how and where comets appear and how fast or slow they move. Mike Oates has
pnocjcac i ex* *nere »ou can see where Kreutz comets appear in C2 each month. Additional plots exists for
a—ed3 r re e.e- '.fo'sae- and Kracht group are available from Rainer Kracht.

So~e cr-er -eomg websites are presented on the link section

rvxn
top
Hcr-e

-apes are crovded by the SOHO LASCO Team. Many thanks for this opportunity!

Coreag Secasta- 5sunqrazer.org

cj Seoascar F Hdrug, Feb. 2001



Mike's SOHO Comet Hunt

144 Comets Discovered to Date

T t» has changed my astronomy completely, until January 29 2000 | had no idea that anyone could download images from a web site and make
(fcoovenes such as tindng comets The thrii of finding one is immense, in some cases the comets | have found may not have been seen at all
e*her oecause they were fart, or they were found on archive images taken one to four years previously.

Most & iry Dsccvenes have been made by examining archive SOHO LASCO C2 images. In order to view these images, which are only
M ttfeM IKM pm eM ed FTTS format | had to do all the image processing myself. The program | used for this is by Diffraction
~3ed, a parted paogra— for fie ioto To view the processed images | then used a program called ACDSee 32 which allows you to view one

image after arore* wthout any fcfcehng

lamaBoater of tie ,the society for Popular Astronomy (SPA), the BAA and the RAS

-st of Cc~-5t Docovenes

SC—C S-TXazsrs a<3Seated Comet Web Pages
-1 1 i~ A gude to show where the comets have appeared in LASCO C2 images

Argv«e *«ews rer=s
Comets and Cometary Fragmentation Their Possible Effect on Life in Planetary Systems A pdffile (1.25Mb)

licna

15 Mar 2S0S

We* ts oeer s w-Me. over a year in fact but | discovered one more comet (a Kreutz Comet) on March 7 2005. This is my 144th discovery.
Raner *-acrr “as recertfy discovered 5 more comets and that brings us both joint top in the comet discoverers. Here is the announcement

oftie dscowery by <ar BaCams
Hvttasmm

Scro* y -rxcDw: dmmw~m Grrxc images ét..

914M r S Xr MLOmm C2 Kmxz UarO0S.06
9ls mvmm aassr (utari*csuct Mwm uviO-11.cs
9*6 U r ** 262£«.0S -iSaC3 Csutt MWI1-12.05
97m oBfiM aaw ac *«ueMn3140
9*9 MW H JE r* 2ZMi.j c MaMC3.C2 Kreutz Mar14.05
9*OM r TTm mm TITIlim m C3IC2 Kreutz Marl5.06
‘.ic t C3 Kreutz AugOS 97
(new C3 Kreucz VigO6-09.97
IM r’-*-2 3 Z-=C «Jt C3Kreutz Sec19.97
i Mreiii awrr FM =«.-aert 03 Vr-gm JerC| .97
(MW15 -2*n 02 Kreutz Marl4-1106

fw iaraA |l lot7 oomafi aw ve had
m wsrwe -ea by Bnar -see Maaat MPEC).
03 dhMma *» earns @Tony's C2.
aMn *ww 11 or 12 ooswors for
fj -eait pjeesrwe saways
anw. ~eanOrgre azrw . fyi

’rc Mk» x .ortto-soot
w» bor haw 144' Very

~*e dboom tt tie rrfi—ancr «as because the comet in C2 was faint with only just 5 images. The last word was with Brian Marsden if it was to
De on-nee Hannjt. rs. "x -a. woroer why the long gaps between my discoveries? Well | basically took three years off from comet
rvtirc s mm i ftaasrs Degree “ar.ine ftwas a big commitment, one that needed more of my time. Comet hunting is VERY time
oansLimnt k t *ac zpc oar -cw say tat have graduated with an MSc. in 'Environmental Management and Technology' from UMIST
ifiit— UC snehn; MMverypleased wrih, espeaally at the age of47!

ra war ~oncr tar oar m x nee ffat Sebastian F , a fellow SOHO comet hunter with many comets to his name, also the visual
an4#nawerer of about 477 Asteroids has had one of his first numbered minor planets named after me:
:ram Secasaan enough for this.



10=JHT UPC 50466:

Zeir»ctor of an electroplating company

- by S. F. Honig on NEAT images taken at Palomar.
~a*»« (b. 1957) has been the most successful SOHO

n personal computer and fast Internet connections to
ULSCC image archive, he is credited with 138

»*anef-5i

Orbit of (68948) Mikeoates

: w* *43pb comet Reported with only 2 images seen, however, the path, appearance and motion

4r« y .ear ~«O previous Kreutz comets had just passed through this area the day before. | can
iinbng fw atest one is just as exciting and rewarding as the first comets | found. | am also very
or on*ne SOHO team who now responsible for measuring and reporting the SOHO comets to



| am stiM looking for comets, and | am sM Snding them, but | dont have the time needed to be first to report them. Today reported
his 100th SOHO comet, weidone R » e r So it looks like my record of 142 comets is now in serious risk of being beaten!

Reported a Kreutz group comet in reatome C3 images today. The comet can be seen right at the edge of the field, so there is a chance that this
may be a bright one.

0,0 laUB I ixrt conu is 10201024
—7- | Bow

2 1042~c3.gif 0V 71>
20080319 1711-c3.9if 9 230
c3.gif 9 2

On the 19th January | had been busy with my assignment for a course that | am taking. At the end of the afternoon | checked for new images
from SOHO as there has not been any that day or the day before since earty morning. The images were there, | had no idea how long they had
been avaiabie and downloaded al the and images for that period. | inspected C2 images, nothing there, then looked at the C3 images,
and there, on images from the 18th was a faint comet. | then checked the reports page expecting it to have been reported, but hadn't. Very
quickly | made a report and | was first, but in my haste | had posted the wrong position, | had transposed some figures and had to make a
correction. This is SOHO-582.

I am very pleased with this find, as earlier that day | had emailed Sebastian and said that it did not look as though | would reach 150 comets, a
nad said | would like to get to. There are more people looking for comets in the SOHO images and many of these are looking at the
as they are made available, which requires a great deal of time spent at the computer. Time do not have these days!

It is now approaching 3 years since | started to look for comets on the SOHO images. | would like to express my thanks to the SOHO team for
making the images available in almost realtime, especially Doug Biesecker and Derek Hammer for there work in confirming and measuring the
positrons for reporting to . lwould also like to thank very much all other SOHO comet hunters for their support and emails, and for making
this so much more enjoyable. And finally, this would not have happened if it was not for lon Shanklir who gave a short talk on how he
discovered a SOHO comet 3 years ago. 141 comets in 3 years, not bad eh!

On the 11th Dec | reported a comet in C2 images from the previous days images. The report time was Dec 11 2002 12:26:26. However one
second eariter. yes ONE Second! Xavier Leprette had posted a report for the same comet. This is the closest two reports have ever been
except one for Sebastian and Xavier who posted a report at the same second, this was SOHO-517 on the 17 Sept 2002. Today the 18th, Derek
has decided to give Xavier and myselfjoint credit for the discovery, partly as it was so dose, but also due to the fact that | had also induded
other information such as when the comet was and listed all the images. Had | sent in a short post such as "comet in C2, positions next post" |
would not Kave been given credit. This is my 140th confirmed comet and is SOHO-573.

Over two years ago on 28 June 2000 | reported a possible Kreutz comet found in C2 images to Doug Biesecker, but alas it did not have enough
images for ccm~'-i3t>or so it was assigned to a list of possible comets unofidally called X 'Comets. These are most likely to be comets but they
do not meet the minimum specification of 4 good images.

Then on 190ctober 2002 Rainer Kracht reports a number of images of a comet in C3 images and he reports that it maybe the same comet |
MpMtad over bao years previously Today Derek Hammer has confirmed that this is indeed a Kreutz comet and must have been over looked
somehow This a SOHO-531.

Was fas toe oriy one to be oaartoahatf? | don't know, but | intend to search the C3 images for all the other X/Comets just in case. Many thanks
to Rarer for hs report

*e caaatlapartoafee M | has haaaoMfinaed as SOHO 528.C/2002 T3 see: 2002-T75 It was visible in both C3 and then C2.

her toe oaf sree r> as: <-eutz comet Snd in LASCO C3 and | have found another today, again in C3 images, this one is brighter. The comet
eas 2 *»tj 2 anc -csr zffoe mages | have so far are 512x512 B&W so | have yet to see a good animation of it. Seen in images from
« *jto2l sc for

juor woe r sa» foar foe ascovery of the Kreutz comet in C3 images has been confirmed. This is SOHO-521.
























CN3h-11
Digital Comet Hunting with POTUS.

Begun early in 2010

Using POTUS, the telescope that Dean
Koenig set up at the White House, as a
part of what might have been the first
star party held with the President of the
United States.
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Comet Hunting with Clyde

December 17,2002


















conputandi is not quite in Bede’s class, either in the computistical or the
polemical arts, but Bede, after all, had the advantage of coming later.

Rijksuniversiteit Groningen John North

BIOGRAPHY OF CLYDE TOMBAUGH

Clyde Tombaugh: Discoverer ofPlanet Pluto. David H. Levy (The University of
Arizona Press, Tucson, 1991). Pp. xx + 211. $35.

The discovery of Pluto was one of the outstanding astronomical events of the
twentieth century. Clyde Tombaugh, the first to recognize Pluto’s image on a
photographic plate, is the subject of this biography.

In the third paragraph of the author’s preface, Levy writes that this book “is
not intended to be a scientific biography or a scholarly work of astronomical
history” . And indeed it is not. This book appears to me to be the work of a well-
meaning amateur biographer uncritically reporting interviews with an astro-
nomer who feels that his work has not been adequately recognized. This book
gave your reviewer the impression that somehow both Tombaugh and Levy
equate success with fame. Further, it gives a false impression of the way



reading it more ignorant than when he began.

For example, when it became c™r, in 1930 just before the discovery of Pluto
was to be announced, that L~Pil Observatory would be deluged with
reporters, V. M. Slipher “ protectively” admonished Tombaugh to be careful
about what he said to the press. Levy then speculates, page 68, “ Was it possible
that one of Slipher’s ways of protecting Tombaugh was to deny him full credit
for the discovery?” Your reviewer sees no realistic basis for this speculation;
rather, he finds this remark, and many other similar attempts at mind-reading,
ungracious, misleading and without foundation. Indeed, Tombaugh should not
be given full credit for the discovery of Pluto. The discovery was a team effort;
many people besides Tombaugh deserve credit: Percival Lowell not only for his
mathematical prediction, but perhaps more for his supreme and enduring
confidence in his results, a confidence shared by A. Lawrence Lowell who
donated the 13-inch refractor with which Pluto was found, by V. M. Slipher
who set up the program, by C. O. Lampland, and by many others. To be sure,
Tombaugh’s part was laborious, tedious and crucial, but the fact that Tom-
baugh’s was the last and certainly the most spectacular link in the chain of
discovery should not be the basis for claiming his was the only link in the chain.

A few pages before this, on page 63, Levy states that “ it was the observational
search, not the mathematical one, that led directly to Pluto’s discovery” . This is
true, but it is not the whole truth. To me, it is equivalent to a claim that it was
Galle’s and d’Arrest’s observation of Neptune, not LeVerrier’s calculations,
that led directly to Neptune’s discovery. Whether Lowell’s prediction was
founded on celestial mechanics or voodoo mechanics, his prediction of the



have a doctorate.) If this story is intended to suggest to the reader that somehow
Tombaugh should be given cre~Mor the discovery of the now well-known
“voids and concentrations” in thWistribution of galaxies, then it is misleading.
Priority in astronomical discovery is normally established by publication, not
by conversation. As far as | know, Tombaugh’s counts of galaxies are not yet
published.

A biography of a scientist should list, or at least mention, major honours that
scientist has received. In this book | saw no mention of the award to Tombaugh
of the 1931 Hannah Jackson (Gwilt) Gift and Medal by the Royal Astronomi-
cal Society.

As appropriate for the readers of this Journal, your reviewer has concentrated
on the parts of Levy’s biography that relate to Tombaugh’s astronomical work
at the Lowell Observatory. In addition, much of this book is devoted to
Tombaugh’s childhood, his work on the family farm, his search for additional
trans-Neptunian objects, his searches for a second natural satellite of the Earth,
work at White Sands just after the Second World War, and his career at New
Mexico State University. Tombaugh entered professional astronomy the hard
way, backwards: it was after his spectacular achievement in finding Pluto that
he went to college to study astronomy. This is very much to Tombaugh’scredit.

Clyde Tombaugh is a self-made, innovative, energetic and contagiously
enthusiastic astronomer; this biography does not do him justice.

University of Southern California Gibson Reaves
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Trash

Sub re: Re liscences
To: David LSvy <david <zjamac.org>
From: tg@glinos.net (Tom Glinos)
/
>T've decided to heed your advice and reinstall W indows XP. Could you
>please send me the following. key s?

Sure.
>1) Windows XP 1 u \
TIOB6YOWVM7XKB86WT?'I'D."XHWT

>2) ACP 4.0 3 I&S

set clock to sep 2004 Install ACP 4.0

Name: Tom Glinos

Email: tg@cquest.utoronto.ca

Upgrades Expire: 13-Jan-05

Serial Number: LK-uxir-a#fE-aRZP-rZ&X-Z/tg

reboot and install 4.1.1

Name: Tom Glinos

Email: tg@cquest.utoronto.ca

Upgrades Expire: 21 -Jan-06

Serial Number: 8X-Ugmd-mPSC- @ghX-VHCt-95xA

>3) Maxim DL 4 and 4.50,

Might | suggest the following for Maxim. I'm doing this from
memory so it might be wrong.

(i) Set the clock back to 2004.

(ii) Install 40 BUT DO NOT RUN IT!

(iii) Install 4.51 on top and run

(iv) Install the 4.51 license key when asked

This MIGHT be the license info for 4.0

Name : Tom Glinos

EMail :tg@utstat.toronto.edu

Upgrades Expire : 2005/06/03

Serial Number : 5$if+-JU&r-bnWe-vH3$-nRA8Q
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F-=rscr«akK uzirc *s ~~a*s — er~ere sz nave Deer Horseback riding and
3trcemm: i:- .- zz~ z a— . .=":_5zzzz “as ss: azMa e-ge. cj: - s
arua . zozc z-a:s'e sze~rz~e -c ear. s nee |l work best in the morning!

Thanks far fae revised preface, and the ~shout-out” in it (as the kids say!). | just gave it a quick
read here in my office, and | will send you more fulsome comments soon, but | think it is
gene'a > ook ng rea > good. | like the way you bring the reader in with a specific event, and |
r nk the ana ysis o* .our own methodology is off to a great start. Your strongest points include
your justif cat on for choos ng the period in question because of the unusual number of
astronor cal events, and your point that science now has information about the cosmos that
was not available before, thanks to new technologies. Those two points alone, | think, provide a
a clear justification for the project from the scientific standpoint, which links to the reasons we
then need to examine the literature that discusses the astronomy. Your last paragraph on page
4 about the significance of studying Shakespeare’s references to astronomical events is
especially eloquent.

The compilatio section is also looking good, but there is a slight hitch (albeit a creative
one, perhaps)! On page 6 of your preface you've written it as complicatio, as in “to complicate,
complicate,” whereas compilatio means ‘to compile.” The two words are related, of course; both
both describe a process of merging together diverse information systems. The term
compilation has a specific medieval context (one that drifted into Renaissance culture) within
manuscript or book-making methods. It means essentially an act of collection of diverse
sources, and then reassembling them into new contexts and new juxtapositions within new
bindings. Things that are placed side by side in new manuscript, even if they originally had
nothing to do with each other, may reflect new meanings on one and other when read in close
proximity. Medieval compilers realized this - that texts can be reinterpreted according to new
reading contexts —and they therefore saw a great deal of creative activity and ethical imperative
imperative in producing these new meanings. The twelfth century, when compilatio activities
reached their peak, also saw a change in reading philosophy as a result of these manuscript
construction processes that contained multiple sources. MB Parkes, who wrote the seminal
article on this idea, describes it beautifully when he wrote that in these new circumstances, ‘to
think became a craft.”

| think this section of your preface could be expanded to include both a meditation on the
the idea of compilatio and the happy accident of the “complication” idea. You might structure it
thusly:

-- explain that your first book on astronomy and lit was primarily structured by collecting
collecting literary references to astronomical events.

-that in my conference paper for the British Society of Literature and Science (2007) |
compared this assembly process to compilatio.

--define/discuss compilatio as a creative act of interpretation (M.B. Parkes’s article could
could help you with this, as could the Introduction to John Dagenais’s book The Ethics of
reading in a Manuscript Culture: Glossing the Libro de Buen Amor).

-note that your method of structuring the diss. according to astronomical events also
parallels compilatio activities, in that it is not a merely passive collection of historical facts (or, as

file: C: DOCUMENT DAYIDL-1LOCALS-NTemp\eud4F.htm 7/13/2008



is .o- i ~'«ere amotatiior , oat an active and creative re-compiling of an historical series of
t*re~e“ce<r = .*e'e cs™tofre eve” caycl rre of the writers, and their readers.
r "“-e—ere .CXr~erocscrcc ector a~c co™~p at]on reconstruct the early modem
os*crocci cr rc c— e”*gec oct— eoeva sty es of cd ection and categorization with
~ ~e "e. Eaccrar. nur-arist "teesr - ocservaoor and experiment. In reconstructing
Wmm ncfiods and experiences we come closer to understanding the true psychological -and
re*e‘:re rerreta: .eand ar sec- ~oact c*re texts, iElizabeth Spiller’s book on Science,
ma/SntL and Renaissance tterature: fie art of making knowledge, 1580-1670, may help here).
- s-ec-e tc .cur ~reud a" slip" re: complication: while compiling means to put together,
tocer-e' tcco er ts ceseas y ntothe similar sounding word complicare (L.) to fold/twist
*.gere' cr ,ol col dtnen bring to you broader point re: “folding” the disciplines of
scence a~c terature together (an idea which | love, by the way, and which | will think on much
~*ore for my own research!)

I nope this helps: all of these points are to be taken as suggestions only: you may find lots of
other ways to present the information, that was just off the top of my head.

I am going to keep working on the article form of the conference paper; who know, maybe you
you’ll be able to cite it as a “forthcoming”article by the time you submit. When is your
submission deadline, by the way?

I’ll take this home and I'll keep thinking about it. I'll give you more feed back soon!
Janine

P.S. | have attached a PDF copy of Parkeslarticle: it is a bit technical, but | think you can
ignore the techical details of MS making and just look at his interpretation of the cultural
significance of these activities.

Other portential sources?
Time, space, and motion in the age of Shakespeare / Angus Fletcher.
The age of Milton and the scientific revolution / Angelica Duran.

| haven't read them: just saw them when | looked up Spiller!
J

No virus found in this incoming message.

Checked by AVG - http://www.avg.com
Version: 8.0.138 / Virus Database: 270.4.7/1546 - Release Date: 7/11/2008 6:4“ AM
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Subject: U Washington: Stardust Nears End of Epic Journey
From: "Dr. Stephen Maran, AAS Press Officer" <pressofc@aas.org>
To: pressofc@aas.org

THE FOLLOWING RELEASE WAS RECEIVED FROM THE UNIVERSITY OF
WASHINGTON,

IN SEATTLE, AND IS FORWARDED FOR YOUR INFORMATION. (FORWARDING DOES
NOT IMPLY ENDORSEMENT BY THE AMERICAN ASTRONOMICAL SOCIETY.) Steve
Maran, American Astronomical Society maran@aas.org 1-202-328-2010x116

PIO Contact:

Vince Stricherz

(206) 543-2580
vinces@u.washington.edu

(NOTE: researcher contact information at end)

For Immediate Release
Jan. 3, 2006

STARDUST NEARS END OF EPIC JOURNEY;
RESEARCHERS AWAIT ITS TREASURE

Donald Brownlee's heart skipped a beat six years ago when the launch of
the Stardust spacecraft didn't happen as planned. The University of
Washington astronomy professor has experienced many other tense times
since the historic mission blasted off a day late, and its retum to Earth
onJan. 15 will be just one more white-knuckle moment.

Just before 3a.m. MST, the spacecraft will jettison its return capsule,
which will plunge into Earth's atmosphere at nearly 29,000 miles per hour,
the greatest retum speed ever recorded. A few moments later, after the
capsule slows to just faster than the speed of sound, a parachute will
apply the brakes and Stardust will settle to the ground on the Air Force's
Utah Testing and Training Range southwest of Salt Lake City.

"There's a lot at stake. You just hope everything works, and | am
confident it will work," said Brownlee, the mission's principal
investigator, or lead scientist.

The retum capsule contains tiny bits of dust captured two years ago as it
spewed from a comet called Wild 2. The tennis-racquet-shaped collector
used a remarkably light and porous material called aerogel to capture the
particles, each much smaller than a grain of sand and traveling six times
the speed of a bullet fired from a rifle. Earlier, the reverse side of the
collector snared interstellar dust grains flowing into the solar system

from other stars in our galaxy. In all, the capsule contains tens of
thousands of comet grains and about 100 bits of interstellar dust.

"Ifs really quite an epic thing. | think it tends to get overlooked
because it's just a little mission, and there aren't any people on board,"


mailto:pressofc@aas.org
mailto:pressofc@aas.org
mailto:maran@aas.org
mailto:vinces@u.washington.edu

origins. The Wild 2 samples are cryogenically preserved solar system
building blocks, kept close to their original state because they have
existed mostly at the outer edge of the solar system.

"Virtually all the atoms in our bodies were in little grains like the ones

we're bringing back from the comet, before the earth and sun were formed,"
Brownlee said. "Those grains carry elements like carbon, nitrogen and
silicon from one place to another within our galaxy, and they helped form
the sun, the planets and their moons."

Stardust's photographs of Wild 2 also are cause for further study. Brownlee
still marvels at the rugged surface the pictures disclosed, a surface very
different from the smoother cores of the other three comets -Tempel 1,
Borrelly and Hailey -that have been photographed up close.

"For unknown reasons, the surface of Wild 2 looks quite different -
spectacularly different -from asteroids, moons, planets and even from
other comets," he said.

[ o
TeetTe

For more information, contact Brownlee at (206) 543-8575, by cell phone at
(818) 726-5563 or by e-mail at brownlee@astro.washington.edu

NOTE: High-resolution images are available through this news release at
http://www.uwnews.org

STARDUST WEB SITE -http://stardustjpl.nasa.gov

Stardust Milestones

**Farthest distance solar powered spacecraft has traveled from the sun, 253
million miles

**Longest distance traveled by a return mission, 2.88 billion miles

**First solid sample return mission since the Apollo program

**First sample return mission from beyond the moon

**First interstellar dust collection on Feb. 22, 2000

**Close encounter with Asteroid 5535 Annefrank on Nov. 1, 2002
**Retum to Earth of microchips engraved with the names of more than 1
million people, plus the names from the Vietham Veterans Memorial in

Washington, D.C.

**Fastest re-entry speed of any return capsule, nearly 29,000 miles per hour

Printed for David <david@jamac.org>
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Brownlee said. "But the really big part of the research is just getting
ready to start, when the material goes to the laboratory. The train is
headed for the station and we're all waiting for it."

Stardust is part of the National Aeronautics and Space Administration's

series of Discovery missions and is managed by the Jet Propulsion Laboratory
in Pasadena, Calif. Besides the UW, other collaborators are Lockheed Martin
Space Systems; The Boeing Co.; Germany's Max-Planck Institute for
Extraterrestrial Physics; NASA's Ames Research Center; and the University
of Chicago.

After the capsule touches down in the Utah desert, a canister bearing the
aerogel collector grid will be removed and taken to the Johnson Space Center
in Houston, where the samples will be cataloged and sent to scientists

around the world. Brownlee expects them to provide key information on the
formation of the solar system 4.6 billion years ago and possibly to shed

light on the origins of life on Earth. Scientists are likely to study

Stardust's treasure for decades to come.

Stardust was launched on Feb. 7,1999, and set off on three giant loops
around the sun. It began collecting interstellar dust in 2000 and met Wild

2 (pronounced Vilt 2) on Jan. 2, 2004, when the spacecraft weathered a
hailstorm of comet particles and snapped exceptional close-up photographs of
the comet's surface. During its 2.88 billion-mile voyage Stardust made one
pass by Earth to get a speed boost from the planet's gravity, and later

staged a dress-rehearsal for the comet encounter when it maneuvered very
close to Asteroid 5535 Annefrank.

The tensest moment other than the comet encounter came in November 2000,
while the spacecraft was cruising along some 130 million miles from the
sun. A huge solar flare, 100,000 times more energetic than usual, engulfed
Stardust and its special digital cameras that help the spacecraft know
where it is by viewing the stars and making comparisons with a
comprehensive star

chart stored in the onboard computer. The high-energy solar flare
electrified pixels in the cameras, producing dots that the computer
interpreted as stars. Suddenly the spacecraft did not know where it was
and, in a preprogrammed act of self-preservation, it tumed its solar

panels toward the sun, losing communication with Earth.

Ground controllers finally found a faint signal and were able to contact
Stardust and correct the problem. A little more than three years later the
spacecraft finally met the target that scientists had been aiming for since
1974. when a close encounter with Jupiter altered Wild 2's orbit and brought
t to the inner solar system. That made the mission feasible.

Scientists have collected thousands of meteorites and cosmic dust particles
or Earth Brownlee noted, but with few exceptions the origin of those
materials is unknown. Now there will be samples of material from another
known body in space, and those grains can be compared with all the
previously collected meteorites and bits of dust to see if there are similar
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UV Ceti and the flare stars

Our galaxy is filled with billions of red dwarf stars, all of which
are too dim to see with the naked eye Lying at the faint, red
end of the Hertzspr™ng-Russeil diagram, their small masses
- a few tenths that of the Sun - make them much cooler and
dimmer than our own Sun. In fact few of these stars have
been detected beyond a dozen or so parsecs of our solar
system. However, some of these stars belong to the
spectacular dass of variables known as the flare stars or the
Rgure 1: An infrared image of UV Ceti variables At irregular and unpredictable intervals,
Proxma Centauri, the closest hay can dramatically increase in brightness over a broad
star to Earth (other than the wavelength range from X-rays to radio waves for anywhere
Sin) and a flare star. From i
the 2MASS Atlas Image from a few minutes to a few hours. The fact that such small,
3a Atlas Image courtesy unassuming stars can suddenly undergo incredibly energetic
of 2MASS/UMass/IPAC events make the flare stars one of the more intriguing targets
-CatectVNASA/NSF. for variable star observers.

A short history of flare stars

Although flare stars may have been detected as early as 1924, the earliest confirmed
observations are attributed to W .J. Luyten, who discovered strongly variable spectra in
two high proper-motion dwarf stars now known as V1396 Cyg and AT Mic. In particular,
Luyten noted that the emission lines of hydrogen were first observed in a very bright
state, but then rapidly faded. Several similar stars were found in short order V371 Ori,
WX UMa. YZ CMi, and DO Cep were all discovered in the late 1930's and early 1940's.

However, the field of flare star research really took off with the discovery of flares on
Luyten 726-8, another high proper-motion binary, in September of 1948 (Joy & Humason
1949). Astronomers observing this star at Mount Wilson discovered a huge increase in
brightness over a very short time. Later analysis of the spectra taken during the
observation revealed a change in brightness of over four magnitudes, and a rise in
effective temperature to well over 10,000 K. These incredible changes faded just as
rapidly, with the star returning to its cool, quiescent state in less than a day. Today, the
star is known as UV Ceti, the class prototype for the flare stars

Since their initial detection and characterization in visible light, the UV Ceti stars have
also been detected over a wide wavelength range, from X-rays to radio The coincidence
between radio and optical flaring in the UV Ceti stars was noticed as early as 1966
(Lovell & Solomon), and X-ray flares were first detected in 1975 (Herse et al.). Many
multiwavelength campaigns have been conducted on various flare stars, and as a result
we now have a reasonably good physical picture of how flares work. The number of
known flare stars is also increasing with time: the GCVS currently lists 1620 stars of UV
Ceti (UV) or UV Ceti +Nebular (UVN) type. Recently, variable emission lines have been
detected in young brown dwarf stars (Liebert 2003), raising the exciting possibility that
brown dwarfs may also exhibit flaring activity.

The Characteristics and Physics of Flare stars

As a class, the known flare stars have spectral types of late M through late-K.



oor'esponding to temperatures between about 2500 to 4000 K. Often, they have
selectable emission lines of hydrogen and calcium in their spectra, indicating
crsromospneric activity. They have masses between 0.1 and 0.6 times that of the Sun;
some orown dwarfs may exhibit flaring activity, though the study of these stars is still
very much in its infancy. Many of the known flare stars are members of young stellar
associations (e.g. the Orion and Taurus star-forming regions), though some older flare
sta” are known. Many are also known to be binary stars, and this may correspond to an
ncreased likelihood of activity. Some of the UV Ceti flare stars are also members of the
BY Draconis class of spotted variables.

Figure 2: Schematic
diagram of a solar flare
Red and blue lines
represent magnetic fields,
carrying solar material off
the surface Flares occur
when these field lines meet
and "reconnect’, producing
huge explosions, and
heating and acceleration of
solar material. Credit:
NASA Marshall Space
Flight Center.

Variability in the flare stars is characterized by rapid, irregular, large-amplitude increases
in stellar brightness, followed by a much slower decay (from minutes to hours) back to a
quiescent level. The strongest variations occur in the blue end of the optical spectrum: a
flare may cause a one-magnitude change in brightness in the V-band, but five
magnitudes in the I/-band. Flares are typically accompanied by brightening of the
emission line spectra of the star, particularly of the Balmer series of hydrogen, and the
appearance of ionized helium lines as well. Flares have also been observed in the radio
and X-ray regions of the spectrum, though they are not necessarily coincident with
optical flares.

It is now believed that flares on the UV Ceti stars are

analogous to solar flares in nearly all respects. On the Sun,

flares are caused by the sudden release of magnetic energy

via magnetic reconnection events. The solar photosphere is

threaded with magnetic fields that move and change in

strength over time. Solar material and the magnetic fields are

coupled together, and one of the effects of this can be

sunspots. In sunspots, the magnetic field prevents convection

which transports heat from the interior to the surface - when  Figure 3: A large solar flare.

the heat transfer is blocked, material at the surface cools Image Credit: NJIT/Big Bear
. . . Solar Observatory

down. Another effect of this coupling can be a solar flare - if

the magnetic field can rearrange itself to a lower-energy configuration, the excess

energy gets transferred to the plasma within and around the magnetic field. When this

happens, the solar plasma is rapidly heated, and can even be accelerated to relativistic

speeds. The super-heated plasma radiates vigorously in ultraviolet (and even X-ray)

light, producing a flare - a rapid spike in brightness. In addition to thermal heating,

particle acceleration also results in the emission of non-thermal radiation, including

gamma-rays from collision-induced nuclear reactions. As the gas cools and the

energetic particles dissipate, the brightness of the flare decays with an exponential

timescale.

Similar things are believed to happen on flare stars, with a few
important differences. One difference is that flare stars are
intrinsically faint in visible light, particularly at shorter
wavelengths. Thus the flare drastically raises the
ultraviolet-blue continuum of the star, along with emission nes
atypical of cool stars (like ionized helium). Another difference s
that the absolute sizes of flares on flare stars may be a
significant fraction of the size of the star itself (pemaps as mucr

Fgure 4: UV Ceti in X-rays, &S One fifth of the circumference!) rather than being Iim *ea to a

aceerved with the ROSAT few thousand kilometers as on the Sun. These two things

Resolution Imager combine to cause very large luminosity changes in the flare

stars, particularly in the blue end of the spectrum.

The flare stars are known to be bright at X-ray (Figure 4) and radio wavelengths as
~he physics of flare star radio flares are likely the same as those on the Sun: a magnetic



event accelerates charged particles that interact with magnetic fiekos to coo.ce
cyclotron and syncftrafton radiation. X-ray flares have also been observe

stars are also known to have very large quiescentX-ray luminosibes. n ot Haiy a
large, bright corona Ther X-ray luminosities can be on the order of one pesoent oi f»
total bolometric unrcs*» - far. far greater than would be expected for a cw-—ass
non-interacting sta-'

Observing flare stars

JV Ci tlo™e: Jcmuory 23. 1757

03:00 . 04:00
<np (Iff)
Rgire 5: Flare on UV Cefc observed by T Cragg CR).
January 23. 1959.

The flare state -eve been a part of the AAVSO observing program for nearly as long as
the stars have been known. The earliest observations of LTV Cet nthe AAVSO
International Pntahft”™ date to January of 1950, less than 18 months since its discovery
in late 1948 Observations commenced on several other stars in the early and
mid-1950's One of the earliest high time-resolution lightcurves of a flare was made by
Thomas Cragg on November 14, 1952. Cragg caught UV Cec in the midst of a flare
(mvrs =10 4 and made observations once every few minutes until the star faded to its
quiescent leve (s =12.2). He recorded another flare in UV Ceti on January 23, 1959,
shown in Figure 5 Many other flares have been caught and followed by AAVSO
observers since then, both in UV Ceti and in other flare stars like EV Lac and V371 Ori.
Flare stars have also been subject to collaborative efforts between the AAVSO
community and professional astronomers, particularly for the purpose of
multiwavelength campaigns.

Figure 6: Flare on V371 On, observed by L. Cook (COO).
January 8, 1982 Read about this observation nere!

The morpnoiogy of a flare event you are likely to see is much like the Januac* 7-8 1982
fate o'V371 Ori (observed by Lew Cook) shown in Figure 6. The star will bng~ter

ms ouescent level by (up to) a few magnitudes over the space of just a few mnmes
After - « peak is reached the visible light fades back to quiescence over a period & srs
of i— utes to a few hours. Depending upon the strength of the flare and the color
sensarvity of the observer, the peak brightness may be between one and severa
-mag-rtudes above the quiescent level. Flare stars can undergo much smai-er fates o' a
tew tenths of a magnitude or less, though these may be difficult to measure by vtsua
ooservers. Sometimes, the star may reach a plateau, superimposed with several short
fares - the high point near 06:50 in Figure 6 may be an example of such a flare



The flare stars spend relatively little time at their brightest - perhaps a few minutes per
flare - and the occurrences of flares are unpredictable. Therefore, flares are difficult to
catch. The best way to observe one is to devote one night to a single flare star, and
monitor it once every few minutes, much like one would observe a short-period eclipsing
binary. In the ideal (but unlikely) case, these observations would allow you to catch the
quiescent pre-flare brightness level, the rapid rise of a flare, and its decay to
quiescence. Unfortunately, flams am unpredictable, so it may be awhile before you
catch a flare star in the act. Flare stars are ideally suited to CCD and (especially)
photoelectric observations because of the high time-resolution needed to catch all
phases of the flare, and photomultipliers have the additional benefit of being very
blue-sensitive. If you are using a CCD or photomultiplier, U, B, or V filters or their
equivalent are recommended, since the flare amplitudes are larger at bluer wavelengths.
However, many flare events have been detected by visual observers (including the two
shown above), so persistent visual observers should have no problem observing flare
stars.

When submitting observations to AAVSO, it is easiest to use the following procedure:

1. Record the start time of your observations, and the magnitude of the flare star

2. Observe the star once every few minutes, and determine whether the brightness
has changed. If so, record the time and magnitude. If not, observe again in five
minutes.

3. If you notice a very large increase in brightness, record the time and magnitude,
and try to increase the frequency at which you make observations.

4. If no change in brightness is noticed by the end of your observations, report the
start and end times of your observing run, and indicate "NO FLARES" in the
notes.

Good luck!
Postscript: a note on charts

Many of the flare stars were first discovered during studies of high proper motion stars,

and some have proper motions of several arcseconds per year. Because of this, many

of the charts for flare stars are out of date, especially those made during the 1960's and
1970's.

We are in the process of generating new charts for these objects, but until they are
available, we have assembled "blinking" images from the first and second editions of the
Digital Sky Survey, with the time between images ranging between seven years (V371
Ori) and 43 years (AD Leo). You can use the blinking images to help you estimate the
position of the star in the current field.

The blinking images may be found here, and DSS2 images (ca. 1997) indicating the
star's current position may be viewed individually through the following links: WX UMa,
UV Cet. EV Lac. AD Leo. YZ CMi, and V371 Ori. All images are 30 arcminutes on a
side, and the flare star is located within the square aperture in the static DSS2 images.
The approximate direction of the proper motion (if any) is indicated with an arrow. We
recommend that you use the blinking images and the existing AAVSO charts together -
use the blinking images as finder charts to determine the current position of the variable
star, and the AAVSO chart for the sequence.

For More Information

< AAVSO charts for: UV Cet, AD Leo , EV Lac, WX UMa ,V371 Or.and VZ CV

< Haisch, B., Strong, K.T., & Rodono, M., 1991, "Flares on the Sun and other stags’,
Annual Review of Astronomy and Astrophysics 29, 275

= Heise, J. et al.,, 1975, "Evidence for X-ray emission from flare stars ofcsevec c.

ANS", Astrophysical Journal 202, L73

Hoffmeister, C., Richter, G., & Wenzel, W., 1985, Variable Stars Spnnger-Ve”ag

New York

Joy, Alfred H, 1967, "Stellar Flares" ASP Leaflet 456

Joy, A.H. & Humason, M.H., 1949, "Observations of the Faint P/.3-' S:3* L

726-8.PASP 61, 133

Liebert, James, et al., 2003, "A Flaring L5 Dwarf: The Nature of H-a



50f5

in Very Low Mass (Sub)Stellar Objects". Astronomicallournal 125, 343

Lovell, B. & Solomon, L.H., 1966, "The correlation of the radio emission with the
optical flares on UV Ceti", The Observatory 86, 16

Mullan, D.J., 1977, "Solar And Stellar Flares", Solar Physics 54, 183

van den Oord, G.H .J. etal., 1996, "FHare energetics: analysis of a large flare on
YZ Canis Minoris observed simultaneously in the ultraviolet, optical, and radio".
Astronomy and Astrophysics 310, 908

Osten, Rachel, 2003, "Multiwavelength Observations of EV Lacertae", IAU
Symposium 219, powerpoint presentation available here

Sterken, C. & Jaschek, C., 1996, Light Curves ofthe Variable Stars: A Pictorial
Atlas, Cambridge University Press, New York

"Overview of Solar Flares at the RHESSI satellite homepage, NASA Goddard
Spaceflight Center

"Solar Flare Theory" at the Laboratory for Astronomy and Solar Physics, NASA
Goddard Spaceflight Center

This Variable Star of the Season was prepared by Dr. Matthew Templeton, AAVSO.
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MPChecker CMTChecker/NEOChecker/NEOCMTChecker /  l«p”/scully.cfeliarvard.edu -Cp. MPCheckX

MPChecker/CMTChecker/NEOChecker/NEOCMTChecker

Here are the results ofyour search(es) in the requested fiekk s):

The following objects, brighter than I'= 20.0. were found in the 5.0-arcminute region around the following observation:
JOOOF3  C2010 03 19.48325 19 59 00.64 -17 31 51.4 15.8 R G92
Object designation R-A. Decl . \Y Offsets Motion/hr Orbit Furtfter m-bservaticr.s?
h x s - . - RA. Decl. R.A. Decl. Comment (Elong/Decl/V at date 1)
1336) Lacadiera 19 59 00.0 -17 31 53 14.3 0.2W  0.0s 71+ 19+ 400 None needed at this time.

Number o f objects checked = 480874

Explanatory Notes

The positions are J2000.0 and are "quick look" positions designed for identification, not the rigorous comparison o f observations with theory.
Offsets, intended for use by supernova hunters, are given in arc-minutes as the coordinates o f the parent galaxies are rarely given to
arc-second precision.
The motions are in arcseconds per stated time unit (if minutes or hours) or degrees/day.
Right-ascension motions include the cos(Decl.) term.
The brief orbit descriptor is either:

o the number of oppositions (if marked with 0’),

o the arc-length in days (if marked with d’) or

o V ifitisa Generalized Vaisala solution.
Comets are listed regardless of how faint they are. No magnitude estimates are supplied for comets. The heliocentric distance, r, is displayed
in the Comments column. Most comets more than 5 AU from the sun will be beyond the reach of most observers, but the information is
displayed to enable identification should an outburst occur.
Ifyou are requesting objects other than just planets and natural satellites, a count is displayed of thenumber of objects that were checked. If
the count is less than 300000, then the file of elements used by thisservice may have beentruncated and this fact should be reported.

This service operates on Process Software Corporation's excellent VMS Web server, Purveyor.

Powered by
~Purveyor

These calculations have been performed on the Tamkin Foundation Computing Network.

































ioA THE CHARGE OF THE LIGHT BRIGADE

X1V
Up she got, and wrote him all,
80 All her tale of sadness,
Blistered every word with tears,
And eased her heart of madness . . .
In the night, and nigh the dawn,
And while the moon was setting.

315 The Charge of the Light
Brigade

Published The Examiner, 9 Dec. 1854, signed ‘A.T.’; then 1855. The
Crimean charge took place 25 Oct. 1854; cp. The Charge of the Heavy
Brigade (p. 130$). Written 2 Dec. 1854, ‘iq a few minutes, after reading ...
The Times in which occurred the phrase “some Ollc had blundered”,
and this was the origin ofthe metre of hispoem’ (Mem. i 381). The editor-
ial (13 Nov.) in fact spoke o f*some hideous blunder’. T. also drew on the
report (14 Nov.), where - as he says-‘only 607 sabres arc mentioned’. T.
wrote to Forster, 6 Dec.: ‘six is much better than seven hundred (as 1think)
metrically so keep it’ (Lincoln).

Text: T. soon deplored his 1855 revision, which omitted 11 5-12 (‘Some
one had blundered’) and closed feebly. He reverted in 1856 to earlier
readings. ‘Not a poem on which 1pique myself’ (Mem. i 409-10); at one
stage he intended to omit it from the 3rd edition of Maud and Other
Poems (Virginia).

Sources: Drayton’s Ballad of Agincourt was suggested at least as early as
1872; T. said it ‘was not in my mind; my poem is dactyllic’. Chattcrton’s
Song to /Ella is similar in rhythm, form, and theme, e.g., ‘Down to the
depth of hell /Thousands of Dacyannswent. .

T. may have remembered
it unconsciously.

|
1lalf a league, halfa league,
Haifa league onward,
All in (Ik* valley of I)enih
Rode the six hundred.

r, 'forward, the Light lliigmlet
(lhargr lot the gum!" lie said
Into llie valley d I)e«th

Rode the six huldl<d

*131S. | the I’rﬂlryof Ihiitli: as the soldier. 1 tiled it (/ In Inun)
s-81i8rt>: Into (lie valley ol Death
It ode the ms huttdn d,

20

23

n

‘Forward, the Light Brigade!’
Was there a man dismayed ?
Not though the soldier knew

Some one had blundered:
Their’s not to make reply,
Their’s not to reason why,
Their’s but to do and die:
Into the valley of Death

Rode the six hundred.

hi

Gannon to right of them,
Gannon to left of them,
Cannon in front of them

Volleyed and thundered;
Stormed at with shot and shell,
Boldly they rode and well,
Into thejaws of Death,
Into the mouth of Hell

Rode the six hundred.

v

Flashed all their sabres bare,
Flashed as they turned in air
Sabring the gunners there,

30 Charging an army, while

gc,” was the captain’s cry ; 105J.
)8s6; ...l No man was there dismayed, / . .. not
Ldransnossdo®dded *buuderd' ill 1iimolmhlic, essssliells to 1 *

Times).

W. F. Rawnsley.
L |broug?‘| the c¥ouds of miioKe wciottld

All the world wondered:
Plunged in the battery-smoke

Right through the line they broke;

For up came an order which
Some one had blundered,
‘Forward, the Light Brigadel
Take the guns,” Nolan said:

Into the valley of I)raih

Rode the six bundled it?54 << separate \hm.ii,

n -- W*larj_

il>

ft1imeq



Cossack and Russian
35 Reeled from the sabre-stroke
Shattered and sundered.
Then they rode back, but not
Not the six hundred.

Cannon to right of them,

40 cannon to left of them,

Cannon behind them
Volleyed and thundered;
Stormed at with shot and shell,

While horse and hero fell,

45 They that had fought so well
Came through the jaws of Death,
Back from the mouth of Hell,
All that was left of them,

Reft ol six hundred.

Vi

50 When can their glory fade?
0 the wild charge they made!
All the world wondered.
1lonour the charge they made!
Honour the Light Brigade,
55 Noble six hundred!

34] 1836, The Russian line they broke; 1854; Strong was the sabrc-stroke;
*3B

>5-*| '* 5% not 1854; Making an army reel
Shaken and sundered. 1855
n\ >834, 1836; not 1833.
fought| 1834, 1838, struck 1833.
yfl. <wm«| ,8m, 1836, Rode 1833. throughJ 1833-, from 1834-
48 a 7\ 11dlleague bark again, 1833.
4/, lhuk\ 1834,1838; Up 1833,
10 '5 hily lyj retllined' (1),
v st| 1834, 1830, Honour the brave and bold!
long shall the talc be told,
'5' i. when out lubes ate old-
Ibl 111 \ rode Imw 1ml 1,5\<

316 Maud

A MONODRAMA

published ;* 55- PR
Ccmvositiot.l T. worked on Maud, mornuig and evening , m 1854 (Mom.

«,77) Oil 10 Jan. 1855, he bad ‘finished, and read out, several lyrics of
Maud’ (Mm. i 382); Feb- 1855. ‘he made the mad scene in Maud in
twenty minutes’ (Mat. ii 108). On 25 April 1855, be ‘copied out Maud for
the press’, and put ‘the last touch’ to it 011 7 July (Mem. i 384-5)- On the
trial edition see T.J. Wise, Bibliography i 126-31. Tlic germ of Maud was
the early lyric Oh! that ‘twerepossible (p. 598; now Maud ii 141-238), which
J had written in 1833-4 soon after the death of Arthur Hallam. There
arc two drafts of this in Heath MS and T. published an expansion in
77« Tribute, Sept. 1837 (for details, seep. 1082), apparently with reluctance.
R. W- Rader (p. 6) comments; ‘Tennyson finished and published his
poem in 1837 against his will, cobbling up an ending for it under pressure
because he wished to pacify Milnes and bad no oilier poem to do it with.
lJut that lie continued to think of his poem as incomplete (the 1834 version
ended unsatisfactorily with “And weep / My whole soul out«to thcc ) is
suggested by the existence of a fair copy, dated April, 1838, in which it has
been returned to its prc-1837 form; and by the fact that he did not reprint
this lovely lyric in the 1842 volumes or in any other collection before
Maud.’ In Byersley, T. records: ‘SirJohn Simeon years after begged me to
weave a story round this poem, and so Maud came into being. Aubrey dc
Vcerc's account in Mem. i 379 differs slightly: ‘Its origin and composition
were, as he described them, singular. He had accidentally lighted upon a
poem of his own which begins, “ O that 'twcrc possible , and which had
long before been published in a selected volume got up by Lord Northamp-
ton Air the aid of a sick clergyman. li had struck liim, in consequence, |
think, of a suggestion made by SirJohn Simeon, that, to render the poem
fully intelligible, a preceding one was necessary. He wrote it; the second
poem too required a predecessor: and thus the whole poem was written,
os it were, backwards.” But in H.T.’s notes (Lincoln) for the early version 11l
Mat. the phrase ‘in consequence ... Simeon’ docs not appear. Rader
argues, persuasively, that though Simeon’s remark may well have spurred
"Leon, it would be wrong to give it too much weight, since T. must have
long thought of doing something more with Oh! that twere possible.

rrnnysou plainly intended to do something with the piece eight months
before Ins friendship with Simeon began’, since 111 Oct. i8s.t bis fithcr-iu-
hw, Ilenty Scllwood, sent by request to hmily 1. acopy ol the poem from
‘the hibute. See Kadcr, pp. 1-11. 111 101.1, H.T. records: ‘M y father told












The Man who Sold
the Milkv Way

by David H. Levy

personally autographed by the author

read about one of the most exciting people in 20th century
astronomy!

Controversial for his politics (he was forced to
leave Harvard during the McCarthy era) Bart Bok
was famous for the work he did on the Milky
Way. This book gives a feeling for what it is like
to be an astronomer in a time of great change in
our understanding of the galaxy in which we live.

S35



IN THE BEGINNING, THERE WAS NO BOK. And the Milky
Way was without form, and void. But darkness no longer
is upon the face of the deep, for Bart J. Bok has helped
explain our galaxy to us.’

In the fall of 1979 1 was taking my friend Peter
Jedicke to the airport when he gave me a piece of paper
with a phone number on it. “"Your mission,”™ he
commanded, '"is to telephone Bart Bok and interview him
for me.” The thought of meeting the great astronomer
was terrifying, no less so when 1 telephoned for an
appointment. "This is Bok," he declared. 'Be quick!"™ 1
arrived with a list of several questions, and asked him
the first: "Twenty years ago you began your book The
Astronomer's Universe with these five words:

"Astronomy is on the move.® How would you react to
these words after two decades?"

I never got to ask another question. After an hour
I had to rush outside to get an extra tape so that Bart
Bok could fill that one as well with his incisive
comments on the development of astrophysical research,
the refinement of telescope technology, and the role of

the amateur astronomer. I had pressed the right button;
Bart Bok always loved to talk about astronomy®s big
picture. In his lifetime of commitment to the Milky

Way, Bart J. Bok had seen that picture evolve.

Bok®"s professional experience began at the
University of Leiden and as an assistant in Astronomy at
Groningen i1n the Netherlands. At an I1AU meeting he met
Harlow Shapley and his career blossomed. 1In 1929 he
became Wilson Fellow in astronomy at Harvard, and was
promoted in 1933 to Assistant Professor of astronomy at
Harvard. 1In 1946 he became Associate Director of Harvard
College Observatory. By 1957 he was Professor of
Astronomy at Australian National University, and
Director of Mount Stromlo Observatory. In 1966, he
became Head of the Department of Astronomy and Director
of Steward Observatory, University of Arizona.

But this is not really Bart Bok -- not as | knew him,
and certainly not why |1 have written this book. His
research was a major part of his life, but there was
much more to him than that. There is a big difference
between a scientist like Bok and one who devotes his or
her professional life to research and teaching without
leaving the public with a feeling for the benefits of



that research. For example, at a time when astrology
was considered very much an off-limits subject for
reputable scientists, Bok helped persuade the scientific
community to take a stand against it. The public, he
felt, had the right and the responsibility to know the
difference between the art and science of the universe
and the charlatan practices of the astrologers.

Bart Bok was as enthusiastic about informing people
about the Milky Way as he was about his own research
concerning 1It. "Scientists have a role in public
education that cannot be filled by planetarium people,™
he maintained. The astronomer is involved every day
with his own research, and he knows its developments
intimately. The public ought to be able to share in
this.” Bart and 1 discussed this point at length. He
explained that astronomy educators have a role that is
generalized. Their job, to alert people to appreciate
the presence of a universe out there, must be augmented
by the astronomer who paints the details, using all the
excitement of Ffirst-hand acquaintance. In support of
this, Bart Bok had an extensive public lecture program.
While he was director of Australia®s Mt. Stromlo
Observatory, he lectured to schools and the public about

astronomy— he was in great demand. Later in Arizona,
he lectured extensively to diverse groups, including
prisoners. These lectures he took as seriously as his

professional work.

Bart had a silly side. As mail arrived frequently
addressed to "Bart J. Bok, A.A., O.A.P." the postman
wanted to know what the initials stand for. “"After all,
you are a great astronomer, and these letters must refer
to some major honor you have received.”

"Yes, vyes," joked Bok, "the A.A. (for Alcoholics
Anonymous) means that 1 enjoy my sherry, and the O0.A.P.
means that since 1"ve retired | am an old age pensioner
with no income worth speaking of!"

This book has been iIn preparation for a decade.
At Tirst Bart opposed the idea of a biography. But the

notion intrigued him: "if 1 ever changed my mind," he
allowed, "you would be the one I would want to write
it I prepared a proposal detailing the conditions

under which the biography would be written and how the



irrerT:e«s would proceed.

Between October 1982 and August 1983, |
interviewed Bart over Tifty times. "This is your book,"
he told me, ™"and you should be as nasty as you wish."

Xe were both aware that biographies gain by showing a
person®s FTull spectrum, not just a narrow band. Nasty,
perhaps, but that side of Bok, properly told, presents a
fuller picture of a enigmatic personality. The long
delay since Bart"s death in 1983 has allowed me to
complete this project with a more detached eye.

However, although 1 have tried to be objective in
portraying Bok"s adventures and ideas, 1 state at the
outset that 1 developed a great admiration and respect
for my subject. It is my hope that through this
narrative, readers will enjoy and understand what it was
like to be an astronomer in the complex time of Bart J.

Bok.



1. Adapted from the introduction to D.H. Levy, "Bart Bok at 75,"

Astronomy (1982),
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Comet hunting the
Bart J. Bok way—
reminding us the we
need to look up at the
sky, just look, to
make sure we’re
making bloody sense.
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Comet Hunting by the Numbers

Michael Rudenko
Amherst, Massachusetts

Discovering a comet may seem like a Herculean task only to be attempted by those of stout
constitution and fanatical resolve. This most certainly was true of the trailblazers, who searched
the wilderness of the night sky in pursuit of these creatures whose nature and habits were not well
understood. Since the days of Messier and Pons, much has been learned about the form and manner
of cometary migration. By identifying and analyzing the circumstances of comet discoveries, what
is often thought of as an overwhelming and somewhat mysterious task becomes a more manageable,
realistically achievable undertaking.

The statistics for 457 telescopic comet discoveries, from Kirch’s sighting in 1680 to comet Levy
1987y, constitute the basis of this study. Specifically excluded are photographic and naked eye
discoveries. Photographic discoveries, found primarily by professional astronomers, are generally
of very faint comets, and therefore are not particularly relevant to the statistics of visual comet
discovery performed with small and moderate sized instruments. Also, since most naked eye dis-
coveries came during the pre-telescopic era, they tend to skew the data set, and so have also been
excluded.

Of the 457 comets, 261 (57%) were discovered in the morning sky and 196 (43%) were discovered
in the evening sky. The terms “morning” and “evening” sky are defined rather loosely in accordance
with whether the comet was west or east of the Sun, respectively. It should be pointed out that a
portion of the morning sky is visible in the evening and vice versa. In any event, the morning sky
appears to be richer in comet finds by a ratio of almost 3:2 over the evening sky.

There have been studies which claim this ratio rises appreciably when considering where the
comets should have first been discovered as opposed to where they actually were discovered. Some
have claimed that as much as 75% of all comets should have been first discoverable in the morning
sky. Such statements are invariably followed by the advice that comet patrols should be concen-
trated in the morning sky. Three somewhat questionable assumptions have been made in these
analyses: firstly, the influence of moonlight can be ignored; secondly, cometary light curves behave
in a smooth, well defined fashion; and lastly, the photometric parameters for the comets are well
determined.

Ignoring the influence of moonlight can possibly be justified by assuming that in the long run.
the morning and evening skies are equally affected. It would be possible to recalculate cometary



observability with the inclusion of moonlight considerations, but the results would be worthwhile
only if the other questionable assumptions can be put to rest.

With regard to the second assumption, sudden brightness changes have been observed for a
fair percentage of comets, and there is growing evidence which suggests that the phenomenon of
sudden brightening just before discovery is far from uncommon. Thus, determining the time at
which a comet first crosses a given brightness threshold, in order to be visible in moderately sized
telescopes, can prove to be a highly speculative matter.

The third assumption, the validity of the photometric parameters, poses an even greater prob-
lem. These parameters are derived from, among other factors, apparent magnitude estimates. Only
recently has the task of making a valid magnitude estimate of a comet begun to be well under-
stood and performed with anything even remotely approaching accuracy and consistency. This
means that the vast majority of past cometary magnitude estimates, and thus their photometeric
parameters, are highly suspect at best and possibly even potentially meaningless.

Until these matters can be cleared up, | would not put too much stock in any claims that the
morning sky is overwhelmingly better than the evening sky for comet hunting. It is interesting to
note that in examining the distribution of morning versus evening sky telescopic discoveries for the
past ten years — a period during which much emphasis and effort has been placed on morning sky
coverage — that only 55% of the comets were found there; a far cry from the supposed 75% we
have been led to expect.

Hunting Grounds

Since comets tend to be brightest when in the vicinity of the Sun, the first law of comet hunting
is naturally, “search near the Sun.” (The zeroth law of comet hunting is Peltier’s dictum: “keep
looking!”) Traditional wisdom dictates that the so called comet haystack, the area within approxi-
mately 100 degrees or so of the Sun, should be of prime concern to comet hunters. By examining
the discovery elongation statistics, a more articulated picture comes forth. Referring to figures 1
and 3, we note that the area of sky between 30 and 75 degrees elongation has been far and away the
richest zone for discoveries, followed by the area from 75 to 105 degrees as well as 25 - 30 degrees
elongation. Of least profit are the areas greater than 105 degrees or less than 25 degrees from the
Sun. Undoubtedly, the scarcity of sightings inside 25 degrees is due to the effects of twilight and/or
atmospheric extinction on the visibility of comets this close to the Sun. Perhaps the advent of some
of the new narrow band light pollution filters will aid comet hunting during twilight, opening up a
new gold mine of comets embedded in the bright murk.

There are times of the year when the advice to sweep for comets near the Sun is generally not
heeded. The region of Virgo and Coma Berenices known as the “Realm of Galaxies” has often
been considered the bane of comet hunters, causing some to shy away from attempting to spot
an interloper among the galaxies, even when this region is situated such that it becomes a likely



place for comets. For quite some time during my own comet hunting career, | blindly followed
the common wisdom and avoided this region. When | finally did dare to venture forth into this
melee | was pleasantly surprised to find that, in fact, the high density of galaxies makes impostor
identification relatively straight forward.

Usually, an isolated nebulous object lying in a field of stars forms a pattern that must be
compared with an atlas in order to identify the field. In the case of Virgo/Coma, the galaxies are
so closely grouped that generally a number of them will form a pattern in the same eyepiece field.
This galaxy pattern can be used when referring to the atlas, and the whole group can be identified
at once. Although it is tedious to sweep this region the first time, after highlighting one’s atlas
with all of the galaxies visible through the telescope, checking these objects in bunches becomes
guite routine.

My own experience has been that portions of Ursa Major pose a much more difficult challenge for
the comet hunter than does Virgo/Coma. In Ursa Major, there are a fair number of isolated, faint,
small, deceptively comet-like galaxies which must be eliminated, one by one, before proceeding.

With regard to object identification, I do have one complaint. A flaw with most sky atlases
is that non-stellar objects are generally displayed according to apparent size but not by apparent
magnitude. When attempting to identify a suspect, a cursory examination might lead one to
mistakingly believe that any non-stellar object placed on such an atlas at that location is the
suspect. But what if the suspect is ninth magnitude and the charted object is twelfth? It might
be argued that the probability that a comet would appear precisely at the location of a non-
stellar object is slim, and so misidentification of this kind would be rare. The problem is that
one generally wishes to identify a suspect as quickly as possible in order to reduce time lost aw'av
from the telescope. Therefore, comparing the configuration of the eyepiece field with a chart to
a high degree of precision would prove to be prohibitively time consuming. More than once, |
have resumed my sweep with the uneasy feeling that | had perhaps overlooked something in my
haste. (The recently published Uranometna 2000.0 atlas, with its plethora of non-stellar objects,
exacerbates this problem considerably.) A computer assisted object identification system is perhaps
the best way to attack this problem.

Comet Corral

The strong predilection for spotting comets in the area from 25 to 105 degrees elongation suggests
an intriguing alternate tack for a patrol program, known as the fence method. Rather than trying
to cover the vast area from 25 - 105 or even just 30 - 75 degrees, the fence method consists of
sweeping a small area of sky at a predetermined elongation from the Sun during each available
night. The idea is that most comets will have to cross this “fence™ on their way into or away from
the Sun. Because only a small portion of the sky needs to be examined, sweeps can performed more
slowly and carefully, using a larger instrument and/or higher magnification than might normally



be convenient for a more general search program. At least two fences are needed: an inner fence
for comets emerging from the solar glare, and the other for comets on their journey in towards the
Sun. The fences might perhaps be set up to cover areas from 25-30 and 105-110 degrees elongation.
The idea, of course, is to catch the comets before they enter the primary hunting grounds, where
the majority of the comet hunting pack is concentrating their efforts.

Although appealing in theory, the fence method is difficult to execute in practice. It would be
effective only where local weather conditions provide a-reasonable percentage of clear nights. Too
long an interval between successive sessions may allow a comet to slip through the fence unnoticed.
The mean daily motion at the time of discovery for the 457 comets studied, is a shade under 1.5
degrees per day. So for a fence of say 5 degrees width, on average most comets would need at least
3 or 4 days in order to cross the fence. In this case, one would need to be in a climate which permits
at least one clear night in three or four. Cloudier climates would require widening the fences. The
effects on the visibitity of comets during the bright of the Moon also disrupts the regularity of fence
coverage.

Another practical consideration to overcome is that ideally the telescope should be mounted in
such a fashion that it describes an arc of points of equal elongation from the Sun on each sweep.
The diurnal motion of the sky tends to complicate matters, so that perhaps some compromises may
need to be made in how the fences are swept.

The Olympiad

Besides the Sun, the location and phase of the Moon strongly influence the areas available for
sweeping. The Moon acts as the referee in this grand competition. It dictates where and when the
patrol can take place. Full Moon is the great equalizer. Its bright light washes the night’s dark slate
clean from all of the probing eyes of the previous lunation. Each lunation marks a new Olympiad
for all who aspire to the quest. (For the comet hunter it is more natural to consider a lunation to be
the span between successive Full Moons rather than the formal definition of a lunation being from
New Moon to New Moon, since Full Moon more clearly demarcates the endpoints of an observing
period.) During the first few days after Full Moon, comet hunting takes on the spirit if not the
essence of a race. Each night, the Moon uncovers virgin territory and allots increasingly lengthier
portions of search time. There is a vast area of sky to cover and too little time to cover it. An
effective comet patrol program is one which is in tune with the ethereal fugue performed by the
comets and their sentinels, the Sim and Moon, which guard them as they prance unmolested among
the constellations. (Only when these giant beacons are not present do comet hunters venture out
after their prey.)

The hunt begins with a full head of steam two nights after Full Moon, and drops off appreciably
after the twenty-fifth night. There appears to be something almost magical about the twelfth night,
with its prodigious output of comet finds. This might be explained in part by the fact that the



illuminated lunar disk has by that time become so slender that it finally no longer interferes with
comet discovery near the Sun in the mornine sky. (See figures 2 and 4.)

Methodology

For athletes, training periods are an important ingredient of success. Technique must be refined and
equipment tuned, exercises performed to identify weaknesses and sharpen skills. There is no reason
that comet hunting should be any different. Most comet hunters “train under fire”, consuming
precious dark time fumbling with equipment or discovering limitations, resulting in frustration
and loss of enthusiasm. Maintaining a positive and aggressive attitude is critically essential to
the vitality of any comet patrol program. | heartily suggest that newcomers to this endeavor use
the time when bright moonlight or intermittent clouds prohibit serious searching, as a training
and equipment tweaking period, in order to minimize the time it may otherwise take to go from
weekend duffer to seasoned world class competitor.

After getting the kinks out of equipment, the next challenge is to develop a sweeping pattern
which covers a targeted area in a smooth, timely, and efficient manner. The significant parameters to
consider in this regard are: the amount of dark-time available, the horizon, atmospheric extinction,
the obliquity of the eclipitic, the incessant diurnal motion of the sky, and the hundreds of phantom
comets — the nebulae - which interrupt the regularity of the sweep motion.

Altazimuth mounts are usually preferred when sweeping near the horizon or polar region. In
other areas of the sky, the ability to sweep along arcs of constant declination makes overlap between
sweeps more uniform, so an equitorial mount is preferred. (Incidentally, an equitorial mount can
be converted to an altazimuth simply by pointing the polar axis at the zenith. Pointing the polar
axis at the horizon, however, will not result in a true altazimuth configuration.) Attempting to
cover an area of constant elongation from the Sun, Moon or perhaps even the ecliptic, would call
for yet another, more sophisticated mounting system, the like of which | have never seen — ATMs
take note! Perhaps surprisingly, usually the driving consideration in selecting a mount system and
sweeping pattern is not so much efficiency of sky coverage but rather the convenience of the eyepiece
position as the telescope swings through its sweep arc. A carefully thought out telescope mounting
system and sweeping methodology is an all too often neglected aspect of the gentle art of comet
hunting.

It will probably take a few a hundred hours of searching to spot most of the non-stellar objects
within grasp of one’s telescope. With my six-inch refractor at 30x, | have identified about 400 such
comet-imposters, and it is not unusual for me to add a new one each month or so. Learning the
sky thoroughly will facilitate quick identification of suspects, minimizing time lost away from the
eyepiece.

With regard to technique, | believe experimentation, analysis, and constant refinement are
essential. Keep in mind that there are comet hunters the world over, constantly contriving to



develop schemes to snatch what could have been your own treasure had you only tried a bit harder
or been a bit better prepared. A few of the more obvious ideas are: plan ahead; before a session
scan your sky atlas to refresh your memory of the nebulae found in the past; keep good records
of areas swept and nebulae encountered; and keep track of the locations of all the known comets
within grasp of your telescope. After a comet hunting session, it is a good idea to check that
objects spotted during previous sessions, or currently known comets, were not overlooked: a sign
that something may be amiss in your technique. Don’t be too surprised if you spend as much time
in planning and analysis as you spend sweeping — | do!

For planning and record keeping, | have found that it’s simplest to make a photocopy of a
planisphere for each session, demarcating areas of noteworthy solar elongation (30, 75 and 105
degrees are the probably the most important), on which is outlined the region swept during a patrol.
A microcomputer with a plotter makes easy work of generating such customized planispheres. |
also make a separate copy of a planisphere for each lunation, on which I mark all the regions of
sky | have swept during that lunation, as well as the paths of the known bright comets. In order
to keep track of the known comets, serious observers subscribe to the IAU Circulars of the Central
Bureau for Astronomical Telegrams (cf Sky & Telescope, October, 1987, pp. 420-421).

Undertaking a systematic comet patrol program can be an enjoyable and rewarding activity
which can span a lifetime. In addition to the pleasure of coming across the many deep-sky objects
and enchanting stellar asterisms sprinkled throughout the Heavens, there is the adrenalin-packed
thrill of encountering and dealing with a comet suspect. With a bit of luck and patience, one of
these suspects may very well prove to be your very own chariot of fire in the sky.
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A STUDY OF VISUALLY DISCOVERABLE COMETS IN THE TWENTIETH CENTURY
K. Cernis

Institute of Theoretical Physics and Astronomy.
Gostauto 12, Vilnius, Lithuania

Abstract. Prediscovery ephemerides have been computed for 247 new comets
discovered visually and 83 new comets discovered photographically during
the oeriod 1901-2000, which were reported as observed to be as bright as
total mag 10-11 or brighter.

A statistical study of comet visibility conditions has been carried out,
and the results obtained are comparedwith the estimates of Everhart(1967a).
It is evaluated that more than 40% of thecomets considered were missed by
visua®" observers during this century. Therate of comet"s passing a

peri helium is not less than one comet pertwo months,

it is shown that had the linear CCD program been applied, it would have
been able to discover 67% of the comets studied, because part of them
spent their brightening period being in the southern sky and at small
elongations (E<90 deg).

INTRODUCT ION

we see a progressive increase in the heliocentric distances to which
comets can be observed.
Between January 1, 1901 and December 31, 2000, 630 new comets have been
aiscovered per ten decades, exluding sungrazing comets (nearly 700
ciscovered by SOHO spacecraft) which were not observable from the earth.

During the period 1801-1900, 250 new comets have been discovered, which
*ere included by B. Marsden (1997) in his catalogue. For the present study
(1901-2000), 330 comets have been chosen that were reported as observed to
be as bright as total mag 10-11 or brighter. OF them, 247 comets were
discovered visually, and 83 comets were discovered photographically and
via CCD as faint objects which then reached visual [limit. Some of
the latter comets became bright objects such as, for example, comets C/1956 VI
(Arend-Roland), C/1975 VI (west), etc. Almost all of the selected comets have
small perihelion distance (g<l1.5 AU) and bright absolute magnitudes (Ho<10).
as is apparent from the statistics, from 1801 till 2000 the average rate
of visual discoveries (per 200 year) is the same, about 250 comets per
century. However, there has been a decrease in visual discoveries in
the past ten years.

The evaluation of various selection effects is important for solving our
task to specify the conditions under which a comet searching program
becomes most effective. This study could be useful for observers who
are planning further comet search programs (visual, photographic and CCD).

VISUAL AND PHOTOGRAPHIC INSTRUMENTS AND EFFECTIVENESS OF DISCOVERIES

Many visual comet hunters over the world discovered bright comets
with great success (William Bradfield, Minoru Honda, Antonin Mrkos,
Leslie Peltier, Don Machholz, David Levy and others). Many of the comet hunters
prefer apertures of about 15 cm, with a magnification of 25 and a clear Ffield
of two degrees. Some authours suggest that an optimum telescope aperture is
20-30 cm (Kresak 1982; Machholz 1985, 1995), yielding a limiting magnitude
during comet searching of M=10-11 for diffuse cometary images. For comet
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sweeping, some observers iIn the beginning of the century used large refractors,
for example, w.Brooks (26 cm), C. Perrine (30 cm) and M. Giacobim (46 cm).
Then, about 60 years (until 1975) large telescopes were not used for comet
hunti ng .

Thg discoveries of fainter comets by R. Meier (1978-1984) confirm that
large reflectors (40 cm aperture) are effective visual instruments for comet
hunti ng.
Most of the problem in using large aperture telescopes is raised by a large
supply of faint comet-like objects iIn the sky. Large reflectors have a
narrow field and, therefore, a lot of time is consumed when searching
an area. It is impossible with one large telescope of the field
diameter 1 deg to provide a complete sky coverage. Authour®s experience shows that
it takes 50-70 hours to sweep the whole sky with a 48 cm (x65) telescope
in order to detect a 11-12 mag comet. Faint comets (11-12 mag) became
detected visually after 1983, thanks to the activity of K. Cernis, D. Levy,
H. Brewington and other observers. One of the most difficult visual detection was
the discovery of comet C/1988 FI (Levy), at elongation E=39 as object 11.5 mag.
it is worth mentioning, however, that a few very faint comets were discovered
in the beginning of this century (1900-1907) by such skilled observer as Giacobini.

The distribution of the visual discovery magnitudes is shown in Fig.l and
Fig-2 with the peak between 8 and 10 mag.

Fig 1. The distribution of the visual discovery magnitude for comets
discovered in 1901-2000.

Fig 2. Visual magnitudes, M, versus solar elongation, E.

The comets discovered in the period 1901-1975 are denoted by circles and
those discovered in 1976-2000 are marked by triangles. The open symbols
refer to discoveries in the evening sky and the filled symbols are

for the mprning sky. The threshold of visual detectability is shown by
a line curve.

Fig 3. Visual magnitude, M, versus telescope aperture, D (in cm).
The curve shows the detectability limit. Doubling the aperture size
from 20 to 40 cm only reveals comets that are about 0.5-1.0 mag fainer.

Fig 4. The number of patrol hours for discovery a new comet, T(h),
versus telescope aperture, D (in cm). The open symbols refer to
Page 2



C"scoveries in 1946-1974. The filled symbols are for the period 1975-2000.
Tne triangles refer to discoveries done in the southern hemisphere.

Tie line shows the average number of hours for various apertures.

Tne bigger aperture telescopes have an advantage of using much less
discovery hours.

From the diagram (Fig.3) we see that at larger apertures and magnifications
used the real discovery gain is about 0.5-1.0 mag. For the discovery of one
conet it iIs necessary to use, on the average, about 400-500 hours, using a
rich-field telescope, the number of hours for one comet reaches 600-700 hours,
wnereas with a large aperture telescope (more than 40 cm) about 100-200 hours
are needed (see Fig.4). The distribution of resultative visual comet searches
throughout the world is shown in Fig.5.

Fig 5. The distribution of resultative comet visual searches throughout
the world. Black points refer to comet discoveries in 1901-1949, the
open circles are for later discoveries (1950-2000).

During the past decades many faint comets were found photographically by
a group of observers at Maunt Palomar Observatory using 46 cm Schmidt
telescope (E. and C. Shoemakers, D. Levy, 3. Mueller, E. Helin and others).
Other active observers were M. Hartley, K.S. Russel, R. McNaught, P. wild,
wi de-field photographic comet discoveries with small cameras were done by
K. Takamizawa, Y. Kushida, w. Liller, M. Jager and other observers.

CCD and photographic techniques with its lower brightness threshold
are much better for new comet searching. Recently the wide-field CCD LINEAR
program discovered 32 comets per 18 months (1), iIn the period 1998 April
to 1999 October, it is apparent that CCD instruments are of much higher
efficiency in detecting faint comets (16-20 mag). LINEAR CCD discoveries
revealed that there are many comets iIn the solar system with large perihelion
distances (g>3-4 AU) and with faint absolute magnitudes.

In 1998, 30 new comets discovered by groundbased observers,

23 of these remained below the detection threshold of visual comet seekers
(total magnitude ml approximately 10-11) during the whole apparition.
Among all of the comets discovered during
the period 1901-2000, photographic and CCD discoveries of long-period comets
constitute about 60 %.

CLASSIFICATIONS OF COMETS BY THEIR DISCOVERY POSITION AND MOTION

when a comet passes through the inner solar system and becomes bright
enough for visual observation, there are some factors showing whether it will be
detected, that is, its position relative to the sun and earth, apparent
brightness, altitude above the horizon at different geographic latitudes and etc.
The present study is restricted to comets accessible visually (M<10-11),
which usually have smaller values of perihelion distance q and brighter
absolute magnitudes (Ho), it should be mentioned that the comets discovered
from orbital solar observatories (Solwind, SMM, SOHO) have been excluded
from our analysis.
Of the 630 new comets discovered during the period 1901-2000, 330 comets
discoverable by visual means and their orbital elements were selected,
enainly from the Marsden and williams (1997) Catalogue. The comets discovered
after 1997 were selected from Meyer (1998) and from recent iau Circulars.
Prediscovery comet positions have been computed with Astrometrica (Raab,
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1998). Part of values of absolute comet magnitudes and discovery were taken

from vseksviatskij (1958). Most visual comet hunters do not care about

comet magnitudes and do not spend any care or effort in producing them.

Photographic discovery magnitudes of comets have always been a huge problem.

So discovery magnitude in my work is estimated with accuracy +/- 1 mag.

Another problem was with comet brightening aspect. 1 did not actually look

at all magnitude data to see how a comet brightened. There are very few published

catalogues of comet-magnitude parameters that are very trustworthy. Part of

discovery magnitude were taken from Rudenko (1986). Only in the past 20 years

or so have comet magnitudes become good enough to become very trustworthy.
All of the comets considered were assigned to four groups, depending

gpon tReir discovery and prediscovery elongation E, or angular distance

rom the Sun:

Group | : E= 0- 22 deg (very bright comets -naked eye objects, 0-4 mag)
Group 1I: E= 23- 45 deg (bright telescopic objects in twilight, 4-9 mag)
Group in: E= 46- 90 deg (faint telescopic objects, 9-11 mag)

Group 1V: E=91-180 deg (usually photographically discovered objects)

The comets whose positions at the time of discovery were east of the sun
by their ecliptic longitude are marked by the letter TE' (evening sky) and
those west of the sun are indicated by "M™ (morning sky). To indicate the
comets having positive ecliptic latitudes, the letter n" is added, and
those with negative ecliptic latitudes are marked by 's". Most of the comets
are moving westward of the sun. Similar movement is of all the stars in
the sky with respect to the sun (by about one degree westward per day),
like of the major planets such as Jupiter, Saturn, etc. In the case of a
distant comet, the change iInelongation is similar to what is seen for the
major planets. This is due toorbital rotation of the earth around the sun.
in our study, by the letter "Ea" are marked the comets whose elongations
at the time of discovery were decreasing in the evening sky, while those
marked by "Ma" had increasing elongations iIn the morning sky. In the case
of a nearby comet, its movement relative to the sun is sometimes complicated,
however, in the sense that its elongation decreases and, after some time,
increases and vice verca. In this work the following definition criteria
were adopted:

- if at the time of discoverythe elongation was increasing when in the
evening sky, i.e. the comet was moving away from the sun, it is marked
by "Eb® (comet is moving eastward). Such comets usually fade after visual
di scovery.

- iIf the comet iIn the morning sky was moving toward the sun, with its
elonﬂation decreasing, it is marked by "Mb". Such comets have larger
brightening rate.

- in the case when the comet near the time of its discovery was brightening
and held nearly the same elongation or was moving within the same angular
distance from the sun, it is marked by "Ec" or "Me". For example:

C/1994 TI1 (Machholz) - Mallln. The comet discovered in the morning
sky at the angular distance from the sun larger than 46 deg and smaller
than 90 deg. The elongation was increasing at the time of discovery,
and the comet was in the northern hemisphere of the ecliptic.

C/1998 JI (SOHO) - Ebls. The comet would have been discovered
in the evening sky, iIn the southern hemisphere of the ecliptic, when it
was <22 deg from the sun and moved away from it (see Fig.9).

Tables 1 and 2 contain data about comets discovered visually and
photographically (or by CCD means), respectively.

The comets have been assigned to different columnsaccording to two moments:

1. for the time near the moment of discovery (t2);

2. for the time when the comet was accessible with a0.4 mreflector, usually
at larger elongations, when it reached 11.5 mag (tl). It is time before
discovery for visually detected comet, in the case the
comet had a small elongation (the object is in twilight), a brighter
threshold was chosen.



The First three columns in Table 1 contain the running number, comet

designation and the name of the first discoverer. Four further columns give

the elongation value, classification, brightening rate per 10 days (a negative
value indicates brightening of the object), discovery magnitude (moment t2).

of the comet. Column "d" gives the number of days between
the two moments (tl and t2), then the following three columns contain the
elongation value, classification and apparent magnitude for the computed

moment tl, and the last two columns indicate the probability of the discovery
by CCD means if both hemispheres are taken into account (C) or only LINEAR

telescope is used (L).

Fourth column in Table 2 contains, in mostly cases, the moment t2 when
the comet reached theoretical visual discovery magnitude, obtained from
available light curves for photographically discovered comets. Then,
further columns give the elongation value, classification for moment
t2, real brightening rate per 10 days, theoretical discovery magnitude
(moment t2), the approximate number of days between the two moments
(tl and t2), classification and the discovery magnitude for a 0.4 m
telescope (tl) taking into account visibility conditions. The last two
columns are the same as in Table 1.

The analysis of the comet discovery by means of CCD has been performed
under the following assumptions:

- CCD fields taken at elongations larger than 90 deg (for Group 1V);
- CCD discovery impossible at the moment the comet reached E< 90-110
deg for short time (several days).
The Tetter "C" denotes that the comet might have been discovered by means
of CCD (explained below).
The last column of the table refers to the case if the sky scanning
is performed with the LINEAR program, that is, if the sky is examined

from latitude {fi}= 32 deg N with the coverage declination{delta} from 90

to -30 deg. The comet woutd have been discovered if it had been brigher

than 18.0-18.5 mag at elongations larger than 90 deg. The letter "L " indicates

that the comet would have been discoverable with the linear program. For
the comets which would not be discoverable by either CCD or LINEAR means,
both, the most effective way of discovery is visual.

Table 1. List of comets discovered visually

Comet Diiscoverer E CI(t2) br.m(t2) d E CI(tl) m(tD)
1. C/1901 Gl Viscara etc. 17 Ma I s 1: 1.5 110 96 EalV n 11.5
2. C/1902 GlI Brooks 42 Mb IIn -0.8 7.5 50 80 MblIlln 11.5
3. P/1902 01 Grigg 52 Ebllin 0.1 9.5 65 46 ECIIIS 11.3
4. C/1902 Rl Pern ne 101 MalV n -1.0 9 35 78 Maiiln 11.5
5. C/1902 Xl Giacobi ni 132 Maiv s -0.2 11 25 114 Maiv s 11.5
6. C/1903 Al Giacobini 51 Eamn -0.5 10 35 80 Ealiln 11.5
7. C/1903 Hi Grigg 31 Ebll s 1.1 9 60 37 Mbll n 10.0
8. C/1903 MI Borrelly 102 Maiv s -0.7 8 70 58 Mams 11.5
9. C/1904 Hi Brooks 109 Maiv n 0.1 9 115 118 Maiv s 10.4

10. C/1904 Y1 Gi acobi ni 55 Maiiln -0.0 11 30 41 Mali n 11.0

11. P/1904 Y2 Borrelly 95 Ealv s -0.1 10 90 122 EalV s 11.5

12. C/1905 FI Giacobini 81 ECIIIS -0.2 11.5 30 86 ECIIIS 11.5

13. C/1905 WI Schaer 110 Maiv n -1.3 7 50 38 Mall n 10.7

14. C/1905 X1 Gi acobi ni 57 Mcliin -0.9 8 50 53 Mcliin 11.1

15. C/1906 Bl Brooks 87 Maiiln -0.1 9 110 45 Eali n 11.4

16. C/1906 FI Ross 34 ECU s 0.6 8 45 27 ECU s 8.3

17. C/1906 VI Thiele 90 Mallls -0.5 8.5 70 74 Mams 11.5

18. C/1907 EIl Giacobini 114 EalV s 0.1 10.5 60 86 Mallls 11.5

19. C/1907 GI Grigg, etc. 70 Ebills 0.0 6.5 60 43 Mall s 10.5

20. P/1907 LI Giacobini 77 Eamn 0.0 12: 0 77 Ealiln 12:

21. C/1907 L2 Daniel 81 Maiiln -0.6 9.5 45 65 Maiiln 11.5

22. C/1907 TI Melli sh 69 Mallls -0.3 9 100 64 Ealiis 11.5

23. C/1908 Rl Morehouse, etc 89 Maiiln -0.6 9 40 59 Mamn 11.5

24. C/1909 LI Borrelly, etc. 53 Mamn 0.3 9 55 68 Mbms 11.5

or
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DI
FI
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Daniel 158
several (Great C.) 12
Metcalf 100
Brooks 127
Queni sset 78
Bel jawski 26
Schaumasse 55
Gale 54
Borrelly 71
Schaumasse 87
Metcalf 66
zi nner 72
Delavan 130
Kritzinger 123
Zlati nsky 31
Campbell 101
Mel 1ish 69
Mellish 33
Taylor 148
Mellish 36
Schaumasse 46
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Metcalf 58
Skjellerup 31
Skjellerup, etc. 116
Reid 52
Dubi ago 62
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Fi nsler 30
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Orki sz 36
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Ensor eZi]!
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Gal e 118
Skjellerup, etc. 40
Forbes 167
wi 1k 60
Peltier, etc. 146
wi 1k 29
Forbes 84
Nagata 43
Ryves 23
Houghton, etc. 106
Geddes 110
Peltier, etc. 83
Dodwell, etc. 71
Pelti er 75
Pelti er 62
Kaho, etc. 30
wi 1k 39
Finsler 50
Kozik, etc. 52
Jurlof, etc. 31

Ecllls -
Mcllls -
Mbllls -
Ecllls
EbIl n
Maiv s -
Mail n -
Ebllin

DNOOWNWIWONWUIDNUNOUNORORRWODNOONRANOWITIONDUIRWNNOAR RPWWHORAUTIUINNRON~NN®ER

Eallln -
MbIlIn -0
EbIl n O
Eall n -0.
Mallln -0
Eallln -0

1

=
[€)]

o

ggoo gauoaoa

= [
CQOOONUIRPNNO®ERO

210

=
QUOWOWONOO~NOVOWrO

g a
=
[o)e]
o

=

(&)] mbm

140

A =

=

B P
WOO~~UIOMEOMOU NODO~NOWHNOM0WOWOWMOMWOWNO~R©
ol

SH38H

240

110
.5 115
.5 60
100
60

70
60
23
40

o1

107
75

104
39
75

46
41
79
140
101
28
126
42
36
114

93
113
121

115

73
51
62

77

24
70
29

49
96

37
57

114
78
127

89

146
22

47
71
123
49
90

59
27

Maiv n
Eallln
Mallls
Maiv n
Mallln
MbIl s
Mallln
Eallls
Mall n
Mallln
Mall n
Eallln
Maiv
Maiv
Mail

Maiv
Mall

Men

Maiv
Ealll
Mail

Eaiv
Maiv
Eaiv
Mcii

Maiv
Mali

Eallln
Mallln
ECIIIS
Mallln
MclllIn
Ebll s
EbIl n
Mallln
Mall n
Mallln
Mallln
Maiv s
Mallls
Mall n
Eallln
Mallln
Maiv n
MbIlls
Maiv s
Mallln
Mallls
Eallls
Eallls
Eaiv s
Ma I n
Mallls
Mallls
Mallls
Eaiv s
EclllIn
MbITIn
Mbms

Eallls
Mall n
Eallln
Mall n

WHWSSSSoWsSsSSSWMWS

12.0

2R

[

RRRRPRRPRRE RpRRRRRRREERRERRRR
ORPORRRRPRRPRRRPRORRPRRRRPRRRPPORORRRROR WORR

=

LU WO OGO AT AT CROTANGTACI0U R ACTGOIN G N SO0

00 1T 00T 01T 00000000001 0000000000000 1T O0!T000O0O0

0O00000O0O0ITO0000O00O00O0O0 1 O

ol it el el el el el el el et U el ol ol

|—I|_I|_l_l_l_l_|_|_|_|_l

|l_l_||_r—l

l_l_l_ll_f_l_l_|l_||—|_|l_ll_lll_|



89.

91.
92.
93.

95

97.
98.
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150

P/1939
C/1939
C/1940
C/1941
C/1941
C/1941
C/1943
C/1943
C/1944
C/1945
C/1946
C/1946
C/1947
C/1947
C/1947
C/1947
C/1948
C/1948
C/1948
P/1948
C/1951
P/1951
C/1952
C/1952
C/1952
C/1953
C/1953
C/1954
C/1954
C/1955
C/1955
C/1955
P/1955
C/1956
P/1956
C/1957
C/1957
C/1958
C/1959
C/1959
C/1959
C/1960
C/1961
C/1961
C/1962
C/1962
C/1963
C/1963
C/1963
C/1964
C/1964
C/1964
C/1965
C/1965
C/1966
C/1966
C/1967
C/1967
C/1967
C/1968
C/1968
C/1968
C/1968

01
1
Sl
BI
B2
Kl
RI
wi

Wi
KI
Pi
F2
VI
X1
Yl
El
LI
VI
X1
Cl
Hi
Hi
Ml
Wi
Gl
X1
M2
01
LI
NI
01
Ul
El
Si
Pi
Ul
DI

X1
Yl
01
Tl
Cl
Hi
Al
Fl
RI
LI
NI
Pi
Si
S2
Pl
RI
Cl
MI
Yl
Hi
LI
NI

Ql

Rigollet
Fn end

Okabayashi, etc

Friend, etc.
de Kock, etc.
van Gent
Daimaca

van Gent, etc.

van Gent
Friend, etc.
Pajdusakova,
Dones
Becvar
Honda
several,
Mrkos
Pajdusakova,
Honda, etc.

several ,Eelipse C

Honda, etc.
Pajdusakova
Kresak
Mrkos
Peltier
Mrkos
Mrkos, etc.
Pajdusakova
Kresak, etc.
vozarova
Mrkos

Bakharev, etc.

Honda
Mrkos
Mrkos

27P(Pajdusakova)

Mrkos

Latyshev, etc.

Burnham

Al cock
Alcock
Mrkos

Candy
Wilson, etc.
Seki

Seki, etc.
Honda

ikeya
Alcock
Pereyra
Tomita, etc.
ikeya
Everhart
Ikeya, etc.
Alcock
Kilston
lkeya, etc.
Seki

Mitchell, etc.

Ikeya, etc.
Tago, etc.

Whitaker, etc.

Honda
Bally, etc.

South.

119

137
117

Mcllin -
Ebmn
Mall n
Eamn
Mams
MalV s -
Mamn
Maiv s -
EalV s -
Eamn
Maiv n
Mall s
Mamn
Mall s
Eal s
Mall n
Mamn
Mail
Mai
Mail
Mall
Eaiv
Mail
Eamn
Mamn
Mamn
Eaiv s
Eaiv n
Mamn
Mai n
Maiv n
Mallls
Mcllin
Mcllin
Mbmn

OOCORFROWr OOOFOOROOO00OROROONOORFROOFROO0000OFROO000000ORO000000OROROOROO0OO
WAWWWNF UTOWNWOOONPWWNO®RWWWNOUTORO©WOUIONONNWNWNWONWUIIO0 AOWRUINONUIR OO

>S5S nw3S
Voo

mm==
o DD
32<'<
Svous
1 1 1 1 1 1

=
[

S W335333 35
1

==
Q@
33
S0
1o

35053
==3==
SOsnmnm
1 1 1 1 1

=

0O

=)
|

=
O
-
535335350
1

I
oo

[N
a1

OO VOO~ OO JTOW©O®
ol

=
a1

LO®Ww

Y T e S e
WOOOWWODOOO

=

B

=

=

[y
R 00O~W©OUT= OO OGN0 000000 W00 OO M OO WO M

=

1

HS8&

100
110

MbIlls
Ebii n
Eallls
Eamn
Mall s
Maiv s
Mall n
Mallls
EalV s
Eaiv n
Mail s
Mali s
Mamn
Mall n
Eaiv n
Mail n
Mamn
Mai n
Eallls
Eamn
Mail n
Eaiv s
Eallin
EalV n
Mall n
Mamn
Eaiv s
EalV n
Eallls
Eallls
Eallls
Mail s
Mcllin
Mamn
Mbmn
Eallls
Maiv n
EalV s
Eamn
Men n
Mcll n
Mamn
Mai n
Mail n
Maiv s
Eallls
Mallls
Eaiv n
Mai s
Mali s
Mall s
Maiv s
Mail s
Eclllin
Eciv n
Ebii n
Mcllin
MCIIL s
Eaiv s
MbIlls
Maiv s
Eaiv s
Maiv n
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151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213

C/1968
C/1969
C/1969
C/1969
C/1970
C/1970
C/1970
C/1970
C/1971
C/1972
C/1974
C/1974
P/1975
C/1975
C/1975
C/1975
C/1975
C/1975
C/1975
C/1976
C/1976
C/1977
C/1978
C/1978
D/1978
C/1978
C/1978
P/1978
C/1978
C/1979
C/1979
C/1979
C/1980
C/1980
C/1980
C/1980
C/1982
C/1983
C/1983
C/1983
d/1984
C/1984
P/1984
C/1984
C/1984
C/1985
P/1986
C/1987
C/1987
C/1987
C/1987
C/1987
C/1987
C/1987
C/1988
C/1988
C/1988
C/1989
D/1989
C/1989
C/1989
C/1989
C/1989

Q2
Pi
Tl
Yl
Bl
Kl
NI
ul
El
El
Cl
V2
Al
El
NI
Tl
T2
V2
X1
DI
El
RI
Cl
Hi
RI
R3
Tl
T2
T3
MI
Si
Yl
ol
VI
Yl
Y2
MI
Hi
11
01
Al
NI
ol
Sl
vl
Kl

Al
BI
B2
Pi
Ql
Tl
Wi
FI
Pi
Yl
Al
A3
Ql
wi
X1
Yl

Honda

Fuj ikawa
Tago, etc.
Bennett
Daido,
White,
Abe
Suzuki ,
Toba
Bradfield
Bradfield
Bennett

Boethin
Bradfield
Kobayashi, etc.
Mori, etc.
Suzuki, etc.
Bradfield

Sato

Bradfield
Bradfield
Kohler
Bradfield

Meier
Haneda,
Machholz
Seargent
Fuj ikawa
Bradfield
Bradfield
Meier
Bradfield
Cernis, etc.
Meier
Bradfield
Panther
Austin

IRAS, etc.
Sugano, etc.
Cernis
Bradfield 1
Austin
Takamizawa
Meier

Levy, etc.
Machholz
Machholz 1
Levy
Nishikawa,
Terasako
Bradfield
Rudenko
Levy
ichimura
Levy
Machholz
Yanaka
Yanaka
Bradfield 2
Okazaki, etc.
Aarseth, etc.
Austin
Skorichenko,

etc.
etc.

etc.

etc.

etc.

etc.
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214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246
247

Com

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

C/1990 El Cernis, etc. 49 Ecmn -0.1 1 110 56 Eallln 11.5 C
C/1990 KI Levy 53 Mallln -0.4 2 15 45 Mail n 10.9 cC
C/1990 NI Tsuchiya, etc. 67 Eallln -0.2 .7 80 112 Maiv n 11.5 cC
P/1991 Al Brewi ngton 73 Earns -0.1 .0(190)114 Maiv n 11.5 cC
P/1991 L3 Levy 54 Mcilin -0.3 60 61 Mallls 11.5 c
P/1991 NI 103P(Kryachko) 85 Mcllln -0.5 20 86 McllIn 11.5 -
C/1991 Yl Zanotta, etc. 57 Eallln -0.9 25 68 Eallln 11.5
C/1992 Bl Bradfield 65 Mbllls -0.9 25 70 MCIIIS 11.5 -
C/1992 Fl Tanaka, etc. 37 Mail n -0.3 5 34 Mali n 10.1 cC
C/1992 32 Bradfield 47 Mbllls -1.5 10 47 MCIHNIS 10.7 cC
C/1992 NI Machholz 30 Mbll n -0.5 5 56 Mbmn 11.5
P/1992 2| Brewi ngton 52 Mallln 0.1 40 39 Mail n 10.9 cC
P/71992 S2 109P(Kiuchi) 61 Mallln -0.6 20 51 Mallln 11.5 c
C/1992 wl Ohshita 46 Mallln 0.1 55 43 Eall s 11.5 cC
C/1994 Gl Takamizawa, etc. 62 Mallln -0.5 25 46 Mallln 11.3 cC
C/1994 NI Nakamura, etc. 54 Mallln -0.3 80 78 Eamn 11.5 <cC
P/1994 Pi Machholz 2 72 Mbmn -0.3 40 116 Mbiv n 11.5 cC
C/1994 TI1 Machholz 80 Mallln -0.2 10 70 Mallln 11.5 -
C/1995 01 Hale, etc. 158 EalV s -0.0 110 88 Mallls 11.5 <c
C/1995 %| Bradfield 33 Eall s -0.3 65 79 Mbms 11.5 cC
P/1995 Si 122P(Nakamura) 39 Mbll s -0.9 60 59 Mbms 11.5 -
C/1995 Yl Hyakutake 54 Mams -0.5 25 47 Mallls 11.5 -
C/1996 B2 Hyakutake 87 Mallls -0.8 20 67 Mallls 11.5 -
C/1996 NI Brewi ngton 70 Eallln -0.4 45 99 Ealv s 11.5 -
C/1996 %| Tabur 81 Mallls -0.7 3B 73 Mallls 11.5
C/1997 NI Tabur 58 Mbms -0.9 20 64 MbillS 11.5 c
C/1997 01 Ti lbrook 73 Eallls 0.4 75 70 MCIIIS 11.5 cC
C/1997 TI1 utsunomiya 111 Eaiv n -0.3 30 96 Maiv n 11.5 cC
C/1998 Hi Stonehouse 148 Maiv n -0.3 15 109 Maiv s 11.5 -
C/1998 Pi williams 103 EalV s -0.1 50 108 Maiv s 11.5 cC
C/1999 Al Ti lbrook 55 Eallls 0.4 35 101 Eaiv n 11.5 -
C/1999 Hi Lee 121 EalV s -0.8 30 90 Mallls 11.5 cC
C/1999 N2 Lynn 50 Ebllls -0.7 45 55 MCIIIS 11.5 cC
C/2000 WI Utsunomiya, etc 83 Mbllls -1.7 15 88 MCIIIS 11.5 -
Table 2. List of bright comets discovered photographically
et Discoverer Time €2 E CI(t2) br. m(t2) cice) m(tl)c
C/1906 El Kopff 1906 Mar 168 Maivs 0.0 10.0 75 Mallln 10.8 C
P/1906 %I Kopff 1906 Aug 153 Maivn 0.0 10.5 20 Maivh 11.5 C
C/1911 NI Kiess 1907 Jul 31 Maiin -0.2 6 135 Eaivs 11.5 C
P/1913 R2 Neujmin 1 1913 Sep 164 Maivn -0.3 10 30 Maivs 11.5 C
D/1916 DI Neujmin 2 1916 Feb 158 Eaivn -0.3 10 40 Maivn 11.5 C
C/71916 GI wolf 1917 Mar 79 Mallln -0.3 10.5 30 Mallln 11.5 C
C/1922 Ul Baade 1922 Oct 98 Eaivn 0.1 10.5 110 Maiv n 11.5 C
C/1925 FI Shajn, etc. 1925 Mar 176 Eaivn -0.1 10.8 60 Maiv n 11.5 C
C/1930 El Beyer 1930 Mar 115 Eaivn 0.1 10 60 Maiv s 11.5 C
C/1935 A1 Johnson 1935 Jan 71 Eallls -0.7 10.0 20 Eallls 11.5 -
C/1937 CI Whi pple 1937 Feb 127 Maivn -0.7 11 10 Maivn 11.5 C
C/1940 01 whipple, etc. 1940 Aug 160 Eaivn -0.8 10.5 15 Maivn 11.5 cC
C/1940 R2 Cunni ngham 1940 Sep 109 Eaivn -0.4 10.5 25 Eaivn 11.5 C
P/1941 01 du Toit, etc. 1941 Jul 166 Maivn -0.1 9.5 70 Maivnh 11.5 C
C/71942 CIl Whipple, etc. 1942 Feb 118 Maivn -0.5 10.0 25 Maivnh 11.5 C
C/1942 x1 Whipple, etc. 1942 Dec 139 Maivs -0.5 10.0 25 Maivs 11.5 C
P/71944 1 du Toit 1944 May 119 Maivs 0.0 10 20 Mallls 11.5 c
P/1945 Gl du Toit 1944 Apr 146 Eaivs -0.3 10 25 Maivs 11.5 C
C/1945 L1 du Toit 1945 Jun 74 Mams -0.5 10.0 20 Mans 10.6 C
C/1945 x1 du Toit 1945 Dec 46 Mbms -1.8 7 25 mcins 11.5 -
C/1946 c1 Timmers 1946 Feb 153 Maivn -0.1 9 70 Maivs 11.5 C
C/1946 uI Bester 1946 nov 115 Maivs -0.1 10 80 Maivs 11.5 C
C/1947 F1 Rondanina, etc. 1947 Mar 120 Maivs -0.9 10.5 10 Maivs 11.5 cC
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.C/1947
.C/71947
-C/1948
-C/1950
.C/1951
.C/1952
-.C/1953
.C/1954
-.C/1956
-C/1956
-C/1958
.C/1959
.C/1959
.C/1961
-C/1966
.C/1966
.C/1967
.C/1969
.C/1972
.C/1973
.C/1975
-P71978
-.C/1980
.C/1983
-P/1983
.C/1984
.C/1985
.C/1985
-P/1985
-P/1986
-C/1986
-C/1986
.C/1987
.C/1987
-.C/1988
.C/1989
.C/1991
-C/1991
-C/1991
-P71991
-C/1991
-C/1993
.C/1993
-C/1993
-P/1994
.C/1994
-C/1996
-C/1996
.C/1996
-C/1997
-C/1997
-C/1998
-C/1998
.C/1998
-P/1998
.C/1998
-C/1999
-C/1999
-C/1999
.C/2000

I Bester

Bester
Bester
Minkowsk i
Willson, etc.
Harrington
Abell

Baade
Wirtanen
Arend, etc.
Burnham, etc.
Bester, etc.
Burnham
Humason
Barbon
Rudnicki
Wild
Kohoutek
Kojima
Konoutek
West

Wild 2
Bowell

IRAS
Hartley, etc.
Shoemaker
Hartley, etc.
Thiele
Ciffreo
Shoemaker 3
Wilson
Sorrells
McNaught
Furuyama
Liller
Helin, etc.
Arai

Shoemaker, etc.

Helin, etc.

Shoemaker, etc.

Mueller
Mueller
Mueller

McNaught, etc.

Kushida
Takamizawa
Szczepanski
NEAT

Hergenrother et

Meunier, etc.
SWAN

SOHO

linear

LINEAR

lager

LINEAR

LINEAR

LINEAR

McNaught, etc.

SWAN

1947
1947
1948
1950
1951
1952
1954
1954
1957
1956
1959
1959
1960
1961
1966
1966
1967
1967
1973
1973
1975
1978
1982
1983
1983
1984
1985
1985
1985
1986
1986
1986
1987
1987
1988
1989
1991
1992
1991
1991
1992
1993
1993
1994
1994
1994
1996
1996

-1996

1998
1997
1998
1998
1999
1998
1998
1999
2000
2000
2000

NEW2003
May 141 EalVs
Sep 108 Maivs
Nov 79 Mallls
May 131 Maivn
Aug 99 EalVn
Nov 120 EalVn
Apr 63Eallln
Nov 81 Mallln
lan 57Mallls
Nov 162 EalV n
Feb149 Mallln
Dul 157 EalV s
Dan 61 Eallls
Oct 153 Maivn
Feb131 Maivs
Dec 107 EalVs
Feb111 Ecivn
Feb 71 EcllIn
Mar 51 Eallls
Oct 37 Malls
Nov 67 Eallls
May 78Eallln
Dun144 MalVs
Sep 140 MalVn
Dec 59Eallln
Dec132 EalV s
Sep 144 MalVs
Oct106 MalVs
Nov 155 MalVn
Dan150 MalVn
Aug 133 MalVn
Dec 130 EalVn
Oct 51 Eallls
Nov 161 MalVn
Dan 60 Eallls
Nov 43 Eallls
Dan151 MalVs
Dan 68 McllIn
Dec 57 Mallls
Dec 137 EalVn
Feb110 EalVn
Sep 74Mallln
Nov11ll EalVn
Mar 66 Ecllls
Dan140 MalVn
May 145 MalVn
Dan 109 MalVvn
Dul 35Ealln
Sep 133 Maivn
Dun 88 Mallln
Dun 85Mallls
May 20Ebl s
Dec 65Eallln
Dun 90 Mallls
Nov110 Maivn
Nov 120 EalVn
Aug 46 Eallln
May 35Malln
pul 65Mcllls
Nov 44 Eblls

SOME STATISTICS
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Fig.6 shows a histogram of visual telescopic comet discoveries, partitioned
into 10 degree elongation intervals. As is seen from the distribution, the
peak of comets is observed at elongations between 40 and 70 deg. Comet
discoveries abruptly drop off outside of 100 deg.

Fig 6. The distribution of the comet elongation at discovery.
A histogram of all visual telescopic comet discoveries partitioned
into 10 degree elongation intervals.

Fig 7. Plots of the relative positions of comets with respect to the Sun
one month before and at the time of their discovery (black points).
The field shown is for elongations to about 90 deg.-

Fig.7 shows the positions of the comets and the directions of their movement
at the time of discovery. Given in the tables are the number statistics, or
the distribution of the comets in various groups, we clearly see in the
figure the two clusterings of the comets, one at elongation of about E=30-40
deg in the morning sky and the other at about E=60 deg in the evening sky.
The morning sky clustering s more pronounced, and this is due to a steeper
rise In the brightening rate. The average for morning discoveries (Group) M
is a brightening of -0.52 mag per 10 days. The average for evening discoveries
(Group E) is a brightening of -0.20 mag per 10 days, so the average comet
found in the morning sky is brightening 2.5 times faster than the average
comet found in the evening sky. Before perihelion in the morning sky the
earth is, on the average, moving towards the comet and in the evening sky
the earth is often moving away from the comet.

OFf the 330 comets considered, 197 comets, or 60 %, were detected (or would
be detected) in the morning sky (Group M) and 133 comets, or 40 %, 1in
the evening sky (Group E) at the time of discovery (t2). For the time when
a comet becomes discoverable (11.5 mag), tl, the results are similar:

210 comets fall into Group M (64 %) and 120 comets into of Group E (36 %).
According to Everhart (1967a), the percentage of the comets discovered
at the moment t2 over the period 1840-1967 is similar to our results: 61 %

and 39 % for Groups M and E, respectively. However, for the moment tl,
Everhart gives quite different numbers of the comets which could have been
detected In the morning sky: 70% of the direct and 81% of the retrograde
comets (about 76% and 24% for Group M and E, respectively).

One of the reasons which can cause this difference might be in different
evaluation of visibility conditions during the period of brightening.

OFf particular note in tnis regard is that, according to both Everhart

and our results, the discovery probability in the morning sky is larger
for comets moving iIn retrograde orbits than for those with prograde motion.

To arrive at a more exact than in the present work number statistics
of comets discovered in both the morning and the evening sky, the following
factors should be taken into account:

- reliability of the photometric parameter n for a given comet;
Page 11



NEW2003
- brightness of the sky influenced by different phases of the moon;
- comet detectability at different altitudes above the horizon and
effects of atmospheric extinction;
- rapid brightness variations of some comets;
- difficulty of discovery a comet in the Milky way areas.

Table 3. The distribution of the comets by their
elongation at the moments tl and t2

Group N®) at tl n s N®) at ®©2 n s
M1 8 ( 2%) 4 4 6 2%3 4 2
M 11 45 (14%) 28 17 58 18% 3 25
M Tl 88 (26%) 53 35 86 (26%) 42 44
MoV 56 am™) 30 26 60 (18%) 36 24
E I 3 1% 0O 3 0 ( O%) 0O O
E Il 2 7%3 11 11 12 3% 7 5
E Il 65 (20%) 41 24 62 19%3 31 31
E IV 43 3% 24 19 46 (14%) 25 21
Total 330 (100%) 191 139 330 (100%) 178 152

as is apparent from the Table 3 that highest probability to discover
new comet by visually means is in zones Mill (26%), EIIl (19%), Mil (18%)
and Miv (18%). if a new comets of Group Mill were discovered almost every
year, comets of Group El were discovered, on average, every 33 years.

The number of comets discovered in the northern ecliptic hemishere is
1.4 times higher than in the southern ecliptic hemisphere.

Table 4. The distribution of the comets in three groups of different
movement relative to the sun.

tl ©
M a 159  (48%) 168  (51%)
M b 2 (™ 18 ( &%)
M c 16 ( 5%) 24 ¢ ™
E a 101 (31%) 103 (31%)
E b 19 ¢ 6% 7 (2
Ec 13 (3% 10 (3%
Total 330  (100%) 330  (100%)

can see from Table 4 that about 80% of

to west relative to the sun (comets of Group Ma and Ea) near the discovery
moment and only about 13% had the movement in contrary direction (comets
of Group Mb and Eb).

Normal Ealll comet before discovery could be as:

Maiv (11.5 mag) at tl then, EalV(11.0 mag) and at t2 Ealll(10.5 mag)-

Normal Mam comet is often as:

Ealll (11.5 mag), then Eali (10.5 mag) and at discovery time Mall (8.0 mag)

Table 5. Number statistics of the comets which were discovered(Cols.2-4)
or missed (col.5) in the period1901-2000

Decade N (vis) N (phot) Total N(mi ssed) d*
1901-1910 25 2 27 25 54
1911-1920 24 4 28 27 66
1921-1930 22 2 24 31 66
1931-1940 18 3 21 34 67
1941-1950 18 15 3 22 46
1951-1960 21 10 31 24 59
1961-1970 26 5 31 24 47

1971-1980 28 4 32 23 39



1981-1990 31 14 45 42
1991-2000 34 24 58 35
Total 247 83 330 222

T d is the factor of visual detectability defined as the average span
(in days) between tl and t2 over a decade (see Table 1 and 2).

as It can easily be seen from the Table 5, the average discovery rate was
-ea-ly constant up to 1980s.However we can notice that few people were hunting
<or comets during the world wars, for example, and that good searching
="strumentation is much better and cheaper (and thus easier to obtain) today than
*t @&es half a century ago or more, a big issue for amateur astronomers.
~—.ere iIs also a difference iIn types of photographic surveys, with the big
5;— idt telescopes that became available in the middle part of the 20th century
ceing much more adept at discovering comets than the earlier photographic
"Tractors and astrographs, with their wide fields and fast optics. And the
r~—Isions became much better in the second part of the 20th century,
allowing surveys to go fainter. But during the last two decades, due to numerous
*ount Palomar photographic searches as well as to efficiency of CCD means
tne "jmber of discoveries has reached a saturation, i.e. about 58 visually
:mscoverable comets per decade. However, it seems unlikely that we are
--nding all of the potentially discoverable bright comets. C/1997 K2 and
: 2000 S5 swan comets are an example of a comets which probably brightened
1 9 magnitude and escaped detection by amateur and CCD observers.
«E0 CCD surveys are not optimazed for comet detection. Most of objects that
Decone bright enough for visual observation have relatively small
Der*nelion distances and hence fast rates of motions, some can be "missed"”

linear or other survey. Also a look at the sky coverage plots shows
Tat linear doesn"t always cover as much sky as they should. This is
-sually due to weather especially during the summer monsoon season.
50 tnere is ample time for some comets to slip by.

if to assume for each of the decades considered the same rate of comet®"s
rassing a perihelion (68 comets per decade), we can evaluate the number

corets which were missed by visual observers. As can be seen from Col.5
"able 5), a total of 222 comets (40 %) might have additionaly been
Detected throughout this century.

Tie factor of detectability, d, correlates with the number of comets
*nich could have been, but, unfortunately, were not, observed (Col.5).
—*..-.eer, the analysis of comet light curves shows that about 15% of comets
STvive sudden changes in their brightness. For such comets both the
mactor d and the computed brightening rate are slightly incorrect.

By using the LINEAR telescope (1.0 m ¥/2.2+CCD), 221 comets or 67%,

©i/d have been discovered out of the whole number of comets under
consideration (see columns "L" in Tables 1 and 2, see for example Fig. 8).
-z.%ever, linear in fact does not notice that the majority of their discoveries
are cometary. Most LINEAR discoveries are reported as simply asteroidai
ob"ects, and cometary activity iIs ascertained when the motion is noted to be
sufficiently unusual that they become posted on NEO Confirmation webpages
so that other observers look more carefully at them. But comets with little
activity (and reported as asteroidai by LINEAR) that do not have such unusual
notion will remain undetected. It is thought that a fair number of additional
_inear objects might be comets, masquerading as minor planets due to short
arcs of observation.

ig S. A plot of pre-discovery data for C/1990 El (Cernis-Kiuchi-Nakamura).
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visual magnitude, M, -versus solar elongation for the comet.
The intervals between adjacent points refer to 15 days. The cross is for juj -
the discovery moment, when the comet reached magnitude 17 it would have
been discoverable by linear program for about a year when E>90 deg.-

Fig 9. A plot of pre-discovery data for C/1998 31 (SOHO). Visual magnitude, M
versus solar elongation for the comet. The intervals between adjacent

points refer to 15 days. The cross is for the discovery moment,

when the comet reached 18 magnitude it had large elongation (90-120 deg) for
5 months. But its declination south of -30 deg was too low for the treatment
with the LINEAR program, when the comet reached visual limit (10-11 mag) it
had too small elongation (about 20 deg) to detect it from ground based
observatori es.

In many cases when comets reached large elongations (90 to 120 deg),
its declination south of - 30 deg was too low for the treatment with
the linear program (see for example Fig.9).
The use of CCD means can ensure a much greater number of comets which
will be detected from both hemispheres: 267 (81%) comets (columns *'C'" in
Table 1 and 2).

It should be noted, however, that only the comets brighter than mag 18 with
elongations >90 deg were included into my analysis. This is because most of
the successful CCD and/or photographic searches are focussed on such
elongations. | assume here that the comets with their apparent magnitude
brightening to visual detectability limit (10-11 mag) and which are at
elongations smaller than 90 deg can be detectedby neither CCD nor LINEAR
means. The number of such comets iIn our survey amounts to 63 (19%) and
these are marked in Tables 1 and 2 by "minus" signs.(The "minus' signs
appear in the last two columns of Tables 1 and 2.)

CONCLUSIONS

After analysis of prediscovery positions of more than 329 comets, the
following conclusions have been reached:

1. The best searching sky areas for discoveringof new comets with CCD
and photography are zones of comets of Groups M ill and M IV in the morning
sky when a comet is before its opposition. For more efficient comet
searching it is necessary to install a CCD program observatory like the
linear project in the southern latitudes and observe more near the sun
(E about 50-180 deg)-

According to Marsden (1994), CCD searches at small elongations from
the sun have several advantages over photographic searches, and the
experience of the visual searchers suggests that it will be essential
to experiment at small elongations.

Another problem is searching for comets in the Milky Way regions and
small field of view using CCD devises.

2. visual detectability of the comets depends on how favorable the
configurations are when q is small. In some cases the configuration
sun-earth-comet is such that the comet can be detected only at small
elongations, and not earlier. Nearly all the brightening time such a comet
spends near the horizon. Naked-eye objects (Group I) and bright telescopic”h,
comets (Group I1) are still being discovered in the morning predawn and

Page 14



e.erring dusk skies, visual discoverability also depends on comet"s absolute
-agritude and inclination of the orbit. Comets with bright absolute
-;5~"tudes (Ho < 5) are often discovered far from the Sun (Group V).
According to Everhart (1967a) and our results the eastern morning sky
s oetter than the evening sky, with a discovery probability higher by
i —actor of 1.8-2.0.
~ne evening comets are usually discoverable shortly after Full Moon
--14 days), meanwhile the morning comets are most frequently discovered
-~yr one week before New Moon to few days before Full Moon.
-nalysing the frequency of visual telescopic comet discoveries versus
v-e of year there are some maximum in autumn months. Explanation for
- would be in part high ecliptic position in the morning sky for northern
toservers. One must also consider weather factors (summer has short nights
e-at are often hazy; winter nights can be very cold and dampen enthusiasm
.isual hunters; etc). We do not know: what effect does snow cover have
i- d-northern latitudes in the winter by brightening the sky significantly?
Itner question is: what effect has light pollution had during the course of
t-e 20th century? D. Green thinks that light pollution must nave a pronounced
T"ect on comet-discovery statistics at some level and light pollution is
ess of a factor when there is no snow and when there are leaves on the trees.
For large-reflector comet search programs at their mean discovery
magnitude, M=11-12, more efficient are the areas for the hemisphere east
tne opposition in the morning sky because of the motion of the earth,
visual observing is efficient for comets of Groups I and Il as well
is -or catching the fast nearing us comets in the zone of Groups 111 and
Some of the comets show a very rapid brightening rate. Retrogradel
:;-ets unfavorably situated with respect to the earth are more easily ,
irtected, because they remain at small solar elongations at shorter
T-e intervals. It is advisable to sweep zones of Groups MI and Mil
i.er. night, and zones of Group Mill and EIlIl every five days. For comets
* Group IV it is advisable to sweep the whole sky once a month, during
:z"'v-moon periods. An improvement would require a more organized effort, with
i"-ferent areas of the sxy surveyed with 25-40 cm telescopes simultaneously
a rjmber of observers. A similar program (with 10 cm binocular telescopes) was
--le~taken in Skalnate Pleso observatory. The operation lasted 14 years
1.=<5-1959) and produced 18 discoveries by five observers.

3 Comets are observable visually at heliocentric distances of a few AU.
~-e g~eat majority of comets with faint absolute magnitude are such that
tnev remain undetectable even when they are passing perihelion at 2 AU
--om the sun.
It -0lId be interesting to analyze the selection effects introduced by
iDSoljte brightness, perihelion distance and inclination ofthe orbit,
first two parameters determine the apparent magnitude of the comet

E.eroart, 1967b; Kresak, 1982), which is dominant factor for the detectability
c~ a comet.
-zcording to Kresak (1982), a new comet passes the limit of M=10 every
~our months (brightening for example from 11 to 9 mag). Our study confirms
t-"S conclusion. It has been obtained that correcting for the effects of
emcompleteness, this passing shortens to every two or less months.

searly all of the comets with Ho<8-10 inside the Venus orbit can be
5557 "; detectable by modern equipment of potential discoveries.
; 8or*tle (1991) showed that very few comets with g< 0.5AUand Ho>8
actually survive their perihelion passages.

as "megards the distances between the Earth and Mars, the completeness
of comet discoveries, however, drops considerably (see Fig.10).

- £ see more visually discovered comets denoted with the letter 'n".

---s apparently results from the better coverage of the northern hemisphere

by comet visual searches.

It snould be noted that after 1965 the activity of comet hunters in

tne northern hemisphere fell off somewhat iIn Europe but bursted in Japan
Page 15
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and USA. Most active visual comet hunters were M. Honda, A. Mrkos,
L. Peltier and other observers. From the southern hemisphere, the grasp of
new comets is less numerous. The number of comet discoveries made In South
Africa clearly diminished, meanwhile the Australian comet hunters raised
considerably their activity. On the whole, the number statistics of comet
discoveries is much more favorable for the northern hemisphere than for the
southern and this is due to uneven distribution in geographic latitudes of
potential observers.
According to my estimates, the northern sky visual surveys are ten times more
intensive iIn comparison with the southern ones. There are no
southern-hemisphere CCD searches for near-earth objects (NEOs) in 2000.
neo surveys that discover most of the comets nowadays linear, Spacewatch,
NEAT, 1loneos are situated in the northern latitudes.
There were the periods during which discoveries from the southern hemisphere
were completely lacking (1948-1963) and the periods during which they were rare
(1907-1918 and 1930-1940). A considerable improvement of this situation
is mainly due to active visual comet hunters from southern hemisphere as
w. Bradfield, Reid, Skjellerup and other observers.

Fig 10. The distribution of perihelion distances for 20th-century comets
discovered visually plus those that eventually reached mag 10-11.

as seen from the distribution, the peak of perihelion distances is
observed at g=1.0-1.2 au. The completeness of visual discoverable comets
with a large g drops considerable.
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m m ifac telescopes on tfte night skies, his October discovery also has a meaning. W hfleth
fts i cose back around again some time in 2011 and be visible in the sky.

= ! 7> e ~c== :er«ee~ tne earth and the moon, which is a good location for experts to stud = ; zzr--e: warn
<t scc _e coesr = "cw w-tat experts will do with the information.
*B5*AM W # e backyard in Vail. He has lived in the Corona and Vail areas for the last 30 years. He has what kxxs « a

saAaSkaed a retractable roof. Inside are five telescopes. While Levy searches the sky manually through one of the
D ;:~er 'our scan the skies and feed information into computers.

p» L« w afl
a*e* ?ee: r.-a: :-e key to discovering a comet is, Levy said it just comes down to knowing the sky.

' e crocse a porton of the sky and move from one field to the next knowing a comet could be in thenext field," he said.

_e.. saic re got started when he was 8 and bored at summer camp. He recalled watching the July 4 fireworks, but what made an
~:act was what he saw driving home later that night.

| saw a shooting star on the way home and that called to me," he said.
Discoverir®*gpi”js came years later when he was at another summer camp.

"We OV~ tpifeky”~'rtjlect and told that it could be something that could take us a lifetime and also told it could be a challenge we
failed 3&'i"ifforrA»F,onth later  hit me that 1could search for comets."

Levy recafH*U 17, on Dec. 17, 1965, he got a telescope out that he had used when he was younger and started his search. His
first di$c6very came 22 years later in his back yard in Corona De Tucson.

\\#
Levy) who was an English literature major in college, said he will still continue to scan the skies, but he is also looking at the past. He
islwriting a doctoral thesis on what the skies were like in the days of William Shakespeare.

"It's one thfng to know the sky now, but what about then? This paper will be based on images described in the writing of William
Shakespeahe*" he said. A

The project has already taken nearly six years, with Levy hoping to have it finished this year.
In~r/~ futu|£r 1Mvy| Jaud Jhe hopes to teach both English literature and astronomy.

ftlvfeiwcHjthBC | do gets young people interested,” he said. "Not necessarily to become astronomers, but to have an
-iterest in the night sky. It gets you outside and allows you to see the environment in which we live."

Click Here

Article Rating
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Reader Comments
~he fotawng are comments from the readers. In noway do they represent the view of vailsun.com.
ruby wrote on Mar 6. 2008 3:49 PM:
*your the best at comet discoveries"
Annett wrote on Mar 20. 2008 4229 AM:
“H

Fteafy ike your website found lots of infesting info,
keep up the great work, wll soon be back to wsit again.
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And ister toh s Even if you choose to remove their banner ad from

your weosie after one north of eoosure toeyl keep on paying you
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Loy sC_oe «dObserving and Discovering Comets http://home.earthlink.net -fooyhorrsaata L

Rr»ir» tf zXr.w Le'~. s Guide to Observing and Discovering Comets

\ Comet Hntms Clide from a Master

David H. Levy is one astronomer who bridges the gap between science and the arts. One of the most successful comet hunters in
he is pursuing a Ph.D. in literamre at the Hebrew University of Jerusalem; a recent book of his is about how astronomy
>resc-trc in poetry. Se\eral of his 29 books have been about comets, but David Levy's Guide to Observing and Discovering
—sets (S'“.00. Cambridge University Press) is his first to go into detail about techniques to view and hunt them. It is an
ir.formaiiv e and fascinating book, peppered with anecdotes and literary references, that captures not only the nuts and bolts of
comet hunting but also its spirit, as Levy tries to instill in the reader the joy and thrill of searching the night sky for these elusive
objects.

Levy provides a history of cometary study, starting with the Roman writer Lucius Seneca, who was put to death by his emperor,
Nero. Seneca’s writings are a compelling look into early thinking about comets. Levy includes brief biographies of many of the
most notable comet hunters: Charles Messier, who in 18th-century Paris became the first to systematically hunt for comets by
telescope; Jean-Louis Pons, Messier’s “ successor”, whose 26 comets is second only to Carolyn Shoemaker on the all-time list;
Caroline Herschel, the comet hunter in a family of famous astronomers; William R. Brooks and Edward Emerson Barnard, rival
American comet hunters in the late 1800s (Brooks, an upstate New Yorker, is tied with Levy for third among comet hunters with
21); and various 20th-century comet hunters in America, Japan, Europe, and Canada. Levy tells how a colleague of Barnard's
had perpetrated a hoax by convincing a San Francisco newspaper that Barnard had devised an automated telescope that would
track down comets while he was asleep, and set off an alarm when it found one. It took two years for Barnard to prove to the
paper that they had been deceived and get them to print a retraction.

Levy has extensive experience in hunting comets visually, photographically, and electronically through CCD imaging, and he
provides a detailed account of his work with each of these methods. He started visual comet hunting in 1965, and found his first
in 1984, after 917 hours of searching. By 1989 that year hejoined Gene and Carolyn Shoemaker in photographically searching
for comets with an 18-inch telescope at Mt. Palomar. Among the comets he co-discovered with the Shoemakers was
Shoemaker-Levy 9, which collided with Jupiter in 1994. Although he hasn’t found a new comet in almost a decade, he still
regularly hunts for comets both visually and as part of a CCD project to find comets and asteroids—the Jamac Sky Survey—he
conducts with his wife, Wendee.

The book includes pointers on how to find comets by each of these methods (and how to report a suspected comet), as well as a
section on finding SOHO comets that includes pointers by several of the most successful SOHO comet hunters. Levy also details
his efforts to try to find a comet “on paper” . Clyde Tombaugh, discoverer of Pluto, had told Levy of a comet he had detected, but
never reported, in Lowell Observatory images in the 1930s. Levy searched Lowell’s photo archives, and found three images of
the comet from January 1931. For an orbit to be calculated and it to be officially recognized as a comet, more images need to be
found, and Levy has searched other observatory archives, and even published an article on the object in an effort to find more

images, so far without success.

Levy reflects on the future of visual comet hunting. Despite the encroachment by professional sky surveys, which will make
amateur comet hunting all the more difficult as time goes by, he believes there will always be comets for amateurs to find
visually, though it may take decades for some searchers to find one. He thinks that amateur CCD sky surveys, which found two
comets in 2002, will continue to be fruitful.

The book also has detailed instructions for people interested in observing comets, drawing and photographing them, and
measuring their size and magnitude. There is an appendix consisting of Levy’s list of 220 “ comet masqueraders and other
interesting objects” . It contains some Messier objects but also many less-well-known objects; those that look particularly
cometlike are marked with an asterisk.

I noticed two errors in the text. On page 39, Levy blends the description of the Great Comet of 1882 with that of another bright
comet seen the previous year, as if they were the same object—a particularly surprising error as the 1882 comet is especially
famous, in fact the brightest comet on record. On page 81, he incorrectly states that XingMing Zhou uses a 6-inch reflecting
telescope to search for SOHO comets. (Zhou does use such a telescope, but to hunt for comets in the night sky.) Nonetheless,
these errors do little to detract from a lucid, comprehensive, and inspiring handbook for amateurs interested in conducting their
own comet searches.
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Comet hunting the
Bart J. Bok way—
reminding us the we
need to look up at the
sky, just look, to
make sure we’re
making bloody sense.

Begun on Friday,
December 17, 2010.






Chapter Seven
Putting the S in UNESCO

"UNESCO ... is not a little mental Security Council
that comes running with a first aid kit zo patch up each
threat to the peace. It is the organization that looks

into the basic causes for war add suggests remedies for
their removal.”

3art Bok, 1949. 1

With the end of the war ir. Imre, Ilie"s quiet
international newsletter operation had grown into a
major effort with the news that a new type of
organization-- the United Nations Educational and
Cultural Organization (UNECO)-— would be formed as part
of the United Nations to help rebuild devastated
countries through the transfer of technology ar.d
education. During the war years, Bok had worked with
the Boston-Cambridge Branch of the American Association
of Scientific Workers, consisting largely of people at
Harvard and MIT, to propose a similar post-war
institution to use the world®"s scientific resources in
this way.

Not surprisingly, Bok strongly supported the United
Nations idea but insisted that "there should be an -°S*
in UNECO." By the end of the war the AAScW had lost
much of i1ts effectiveness, each of its various members
pursuing separate directions. Besides Bok, chemist
Isadore Amdur was the only AAScW member really pushing
the UNESCO i1dea. The two scientists mounted a campaign
that included articles and letters. At first their work
met a brick wall: one official from American
Association for the Advancement of Science even warned
Bok that he was premature in thinking about
international relief efforts in the closing months of
the war and that the AAAS would not support any such
plan. After those heady early days in the late
thirties, it seemed as though the AAScW was dead, and so
might be the idea for a post-war international
scientific organization.

By the opening day of the April-through-June 1945
San Francisco conference to draft the United Nations
Charter, the title and purpose of UNECO were still in
dispute. With some members opposing even the inclusion
of the word "education,'™ it looked as though the science
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Comet Hunting the Shakespeare Way

Philosophy.

CNEql 1is a different kind of comet search. It is designed to find bright comets in areas
that might have been overlooked or missed during the regular visual search. It takes advantage of
the extremely wide field of the Canon 20Da with its Honeywell Pentax standard lens.

CN3ql 1is the last of the three new searches that began upon the delivery of a Meade
LXD75 just after December 17, 2010. At first the program took place with the Canon atop.the
mount, later with the Canon atop Potus, and most recently with the Canon atop Shakespeare, a
Meade 5-inch ETX. The images are very satisfying to admire, and to scan.
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Star Trails 101

The Third Star

by David H. Levy

It"s late on a Saturday afternoon in downtown

Jerusalem, perhaps 2500 years ago. A man stands outside the
Temple, anxiously looking upward. He sees a bright star
rising in the east, and a second one overhead. This man
knows the sky well, and as he turns to the Northwest, he
glimpses Capella in the gathering darkness. “"That"s it!" he
thinks. Three stars have appeared, and that ancient Sabbath

of millennia ago has ended.

Although the Jewish tradition of sighting stars is no longer
generally practiced, it dates back to the dawn of skywatching.
On cloudy nights, the observer would look at two strings,
one white, one blue, and would judge the sabbath over when he could
longer tell their colors apart. All of Judaism is based on a lunar
calendar. For many of us, the sky goes beyond equations;
our interest in the night sky has a strong spiritual component,
whether it is the sighting of three stars or the phase of the Moon.
I realized this many years ago, on the eve of Judaism®"s holiest day.
Kol Nidre evening, a long and beautiful service, is known
for some of the most soaring music of the Jewish liturgy, but
for me its meaning extends literally to the sky. While
walking home after one of these services, | noticed the bright
10 day old gibbous moon dominating the evening sky, its
impact craters Copernicus and Tycho having just seen

sunrise after their frigid two-week night. I realized that the
Moon displays the same phase every Kol Nidre night, and
has through the ages. That moonlit walk home joined my

senses of science and spirituality.

That sense of spirituality is strong in our family, six
generations of which have been with Congregation Shaar
Hashomayim. This synagogue, whose name means Gates of
Heaven, 1is celebrating its 150th anniversary this year.
William Levy, my grandfather, helped design the sanctuary
which was built in 1922. The synagogue is especially known
for ins exquisite choir, whose renderings of Jewish liturgical
cisic have made Sabbath and holiday services a joy to
attend. When 1 am hunting for comets late at night, |1 often
thjr.c of the choir®s renderings: they end so beautifully and
peacefully that they almost command their listeners to look

Having a spiritual sense of the sky is not just a feeling.
In Judaism the relation is a literal one, since the calendar is
cased on the orbit of the Moon about the Earth. It is not a
coincidence that the Moon is always 10 days old every year
after Kol Nidre services, nor is it by accident that the total
lunar eclipse of April 3 this year took place on the first
Passover seder, which always occurs on the night of full

http://vvise-obs.tau.ac.il/judaisrrL star3.html
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Moon . This spring®"s eclipse is one of several | have seen
during the first night of Passover; in 1968 1 rushed away
from a seder early to catch one.

A culture so closely connected to the sky will go more
deeply than moon phases. The first book of Chronicles
describes what could be a comet-- the comet of 971 BC
appeared near that time-- which protested an ill-advised
census King David had ordered. The biblical passage is
read every year at the Passover seder: "And David liftedup
his eyes, and saw the angel ofthe Lord standing between the
earth and the heaven, having adrawn sword in his hand
stretched out over Jerusalem.”

Connecting the words of liturgy to a love of the sky is
easy, as anyone who has attended Stellafane knows. But
though the words are there, the feeling more complicated.
"The Heavens declare the glory of God," trumpets Psalm 19;
these words remain prominently inscribed on the clubhouse
through sixty years of telescope conferences. Russell Porter,
Stellafane®s 1920s founder, took those words very seriously
even though he was not an active churchgoer. In his
biography of Porter, Berton Willard noted that "One Sunday
morning when he and Oscar Marshall were heading for the
clubhouse, they were approached by a deacon and asked
whether they were going to church. Porter replied they were
going to Breezy Hill and would not make any noise that
would disturb him. He also reminded the deacon of the
inscription on the gable of their temple to the stars.” Porter
felt that there was no place closer to his spirit than an
observatory like Stellafane. Years later and a continent
away, he built the telescope at Palomar that the Shoemakers
and | used in our comet discoveries. In all the many hours
we worked there, my favorite part was when the dome
shutters started to open, slowly revealing a darkening sky.
No matter how busy the next 13 hours of photography would
be, 1 cherished the minute that passed by as the opening
shutter cajoled the sky to enter. It is a spiritual feeling that
can separate from a specific religious belief, but doesn®t have
to be, and 1 am sure many skywatchers, regardless of their
religious feelings, have a similar experience at the start of a
beautiful night.

Equations can explain the physics of what we see in the
night sky, but the wonder goes beyond the numbers. Each of
us has a personal reason for enjoying the precious beauty of
the night sky. For some, the background of a religious
liturgy helps. The Jewish framework is its ancient tradition
of a nomadic people that depended on the Moon for their
calendar. It was also a part of that tradition that the Sabbath
and festivals ended after an official observer noticed that the
evening sky was dark enough that three stars had appeared.
That man who stood outside the Temple in Jerusalem,
waiting with anticipation for the sky to darken so gradually
and carefully until three stars appeared, must have felt his
cosmic role. Sabbath would not end until the sky presented
him with three stars. It must have been a singular and
personal way to get acquainted with the sky. Seeing that
third star must have felt as wonderful as discovering a comet.

http ukibe-obs.iaiLac.il judaism star3.html 2/26/2011
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Public Outreach: What Wendee and | do

Meeting at Planetary Science Institute

October 2004

Dear friends,

This month marks the 25thanniversary of my arrival in Tucson. The day
after | arrived | visited Flandrau, and in 1982 | began my long association with
the Planetary Science Institute. For me, organizations like the Planetary Science
Institute and the Flandrau Science Center have played a major role in the public
outreach | have tried to do during all these years.

| hope that we can find some way to turn the following pages into a
proposal that could be funded. We hope to put in place a program that is far-
reaching, and which will have an impact on how the public, and particularly
young people, perceive the cosrrjic show. It is our hope also that the funding
would include a position at least”person—hopefully Wendee—to manage the
logistics of Project Skywatcher.

Especially since Comet Shoemaker-Levy 9’s collision with Jupiter in
1994, | have been increasingly involved in a large number of activities designed
to increase public perception of science. They include my 31 books (soon to be
32), my writing in Parade, Sky and Telescope, and other magazines and
journals, my public lectures, our radio show Let’s Talk Stars, as well as the
boards of Flandrau, The Astronomical Society of the Pacific, and Planetary
Science Institute. All these activities—some funded, and some not—together
take up most of Wendee’s and my waking hours. In recent months I've been
trying to find a way, in my own mind, to bring these disparate roles together.

Project Skywatcher is the result. It summarizes all the outreach activities
Wendee and 1 do. It does not include the other major project of my life—the
search for comets—which is still my primary passion. However, even the comet
search has a big outreach component which | hope can become a part of what
we are trying to accomplish—the idea that young people can enjoy watching
asteroids and comets creep through the sky, and maybe even find some for
themselves, as part of the show that never ends.

Sincerely



Project Skywatcher 2

Project Skywatcher

| stood and stared
The sky was lit
The sky was stars all over it
| stood, | knew not why
Without a wish, without a will
| stood upon that silent hill
And stared into the sky until
My eyes were blind with stars and still
| stared into the sky.

—Ralph Hodgson, Song of Honour, 1917

/. Purpose: To motivate young people to discover the night sky. We hope to
provide young people with the “pursuit of happiness”—with the means to
develop a passion for observing the sky, and in turn to acquire an intelligent
interest in science. We want to place telescopes in selected areas around the
United States and in the Southern hemisphere, so that children look through
them both visually on site, and from their classrooms and homes via the web.

Il. Overview

With the advent of many Education and public outreach projects, we want to
take advantage of David and Wendee Levy’s passion for the night sky to
provide a motivation for as many young people as possible to enjoy the night
sky. We wish to set up a network of telescopes on one hand both for direct
viewing and to gather images, and a network of schools and universities on the
other to allow students to enjoy and learn from these telescopes.

lll. Joining forces
The following organizations are interested in participating in Project Skywatcher.
Besides each is listed the major contribution it could provide for the project:

Jarnac Observatory, Inc.: “home base” for several of the telescopes and
computer systems. Also host of our web-based radio program Let’s Talk Stars
that shares the night sky with amateur and professional astronomy guests
around the world.

Flandrau Science Center: This University of Arizona Facility will host an
interactive exhibit that allows visitors to look at the “object of the week.” As the
primary science outreach outlet of the University of Arizona, Flandrau has made
major contributions to increasing public awareness of science.
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COMET C/2010 D4 (W ISE)

A. Mainzer. Jet Propulsion Laboratory, notes that an object
found on W ISE satellite images (discovery observation tabulated
below) appears "soft" in 12-micron images with a 'blurry’ central
condensation of size about 14"; 22-micron images show it to be
brighter, with diameter about 17". Numerous ground-based observers
have been unable to detect cometary activity.

2010 UT R.A. (2000) Decl. Observer
Feb. 28.01782 17 1503.30 +41 02221 WISE

The available astrometry, parabolic orbital elements (T =2009 Mar.
30939 TT, q=7.17413 AU, Peri. =43.916 deg, Node = 266.488 deg,
i = 105.482 deg, equinox 2000.0), and an ephemeris appear on MPEC
2010-E63.

COMET P/2010 E2 JARNAC)

An apparently asteroidal object reported by T. Glinos on CCD
images taken with a 0.64-m /7.2 Ritchey-Chretien telescope at the
Jamac Observatory in Vail, AZ, U.S.A., on Mar. 9, 10, and 12
(discovery observation tabulated below; observers listed as D. Levy,
W. Levy, and T. Glinos), and linked together by the Minor Planet
Center staff and also with observations from the Mount Lemmon
survey taken on Feb. 17 before being posted on the MPC's 'NEOCP’
webpage, has been found to show cometary appearance by other CCD
astrometrists. D. Chestnov and A. Novichonok write that three co-
added 300-s unfiltered CCD images taken remotely with a 0.36-m
/3.8 reflector at the Tzec Maun Observatory near Mayhill, NM,
U.S.A. on Mar. 1323 UT show a faint 0.3 coma of mag 19 with a
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scrorg nuclear condensation and no tail. CCD images taken by W. H.
R\an and E. V. R;. an with the Magdalena Ridge Observatory (not
McDonald Observatory. as erroneously written on IAUC 9117) 2.4-m
f£ 1ref.ectoror Mar. 1 3 show a coma extending toward p.a.

about 280 deg.

2010 UT R.A. (2000) Decl.  Mag.
Mar. 9.30939 1202 57.94 -117030 187

The available astrometry, the following elliptical orbital elements,
and an ephemeris appear on MPEC 2010-E64.

T =2010 Apr. 7.8086 TT Peri. = 8.2567
e =0.721879 Node = 177.8984 2000.0
q=2.397960 AU Incl. = 15.4256

a= 8621986 AU n=0.0389308 P = 25.3 years

(C) Copyright 2010 CBAT
2010 March 13 (9125) Daniel W. E. Green

rile: C: WINDOWS\TEMP\eud23.htm
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A New Way to Survey the Sky

The Jamac Comet Survey (JCS) is a completely new approach to
searching for potentially hazardous near-earth objects. As the name
suggests, our primary emphasis is on comets. By optimizing our
survey strategy for comets, we are complementary to, rather than
competitive with other survey programs.

We are also taking a new approach to surveying, utilizing both tried
and true survey methods, as well as innovative new ones. The
primary emphasis is on applying new technology to small (less than
1 meter aperture), wide field telescopes to survey large areas of sky
to faint limiting magnitudes.

By using the links to the left, you can access more details on the
various aspects of the Jamac Comet Survey.

Prototype System Observing

The implementation of new automated scripting software has
finally allowed us completely hands-off use of our 0.2-m prototype
survey system. The 0.2-m, while not adequate for survey
operations, has been a key testbed for the future automation remote
operation of larger instruments for the planned survey.

Observations are being conducted each clear night from Jarnac
Observatory, and many nights have been completed entirely
unattanded. The present success with the automation of the 0.2-m
bodes well for the future of electronic surveying as part of JCS.



Introduction to the Jamac Comet Survey

The Jamac Comet Survey (JCS) is the result of a fruitful collaboration between the extremely successful
traditional comet discoverers David and Wendee Levy and Carolyn Shoemaker, and new automation
and detector technology and techniques as well as scientific insight provided by Carol Neese and Gilbert
Esquerdo of the Planetary Science Institute.

The population of comets that inhabit the solar system, particularly the smaller members, is poorly
understood. By optimizing our survey for the detection of small, faint comets, we hope to extend our
knowledge of the comet population to smaller sizes. Details on our science goals may be found in a link
under that name on the main page.

While the current workhorse of the Jarnac Comet Survey is the 0.3-m /2.2 Schmidt camera, we are
beginning to transition to a fully electronic, fully automated survey. We have chosen to incorporate
commercially produced components to reduce costs as well as development time. Currently, a 0.2-m
system operating at f/4.35 has been the primary automation testbed system. We have successfully
operated in automated mode since February of 2001. More advanced scriptwriting has allowed the
system to run without operator intervention throughout the night. This technology will be applied to the
next generation of instruments we bring on line.

Moving object detection is accomplished through a commercially produced software package that scans
the three images taken of each field and looks for objects that are displaced from one image to the next.
Accurate positions are derived for each detection and these positions are then compiled into a format
suitable for submission to the Minor Planet Center.

The only human interv ention for the automated survey will be the writing of each nights script of
observations, transfer of this file to the telescope via the internet. At the end of each night, the raw data
will be processed in a batch mode and then analyzed by the moving object detection code. The candidate
detecions are then manually inspected by an operator to check for any false detections that may have
fooled the detection code, as well as to provide a means by which to determine what objects show
cometary properties.

Back to the JCS Homepage.



Scientific Goals ofJCS

The Jamac Comet Survey is a unique approach to the detection and discovery ofsmall solar system
bodies. W hile superficially similar to other NEO surveys,‘it emphasizes comets, combining deep CCD
imaging, automated operation, and a near-sun survey strategy optimized for comet detection.

We expect to discover a statistically significant sample of faint comets in the inner solar system to
extend the size-frequency distribution for comets to small sizes where it is now poorly known. Current
models of solar system formation differ on whether the comet size distribution continues to higher
numbers as size decreases, or turns down due to physical effects resulting in short lifetimes for the
smallest cometary bodies in the early solar system (Stern and Weissman 2001). The results ofJCS will
provide an important constraint to this problem.

In addition, comets play an important role in the near-earth impact hazard (Harris 1999). JCS will better
determine the severity of the hazard from comets as impacting bodies. As well, an improved knowledge
of the population of small comets passing through the inner solar system is essential for future target
selection for NASA missions (Davis et al. 1997).

Technologically, the survey will bring established hardware and software options together into one
integrated system for automated and remote observations. While automated and remote observatories
are established in the astronomical communtity, they have historically relied on expensive custom
hardware and software to complete the task. Many of these components are beginning to be made
commercially available in the form of sub-meter class telescopes, large format CCD camera systems (up
to 4000 pixel square arrays) and software that will integrate with this hardware to allow fully automated
operations and accessibility via the internet. We have already begun to demonstrate these operations at
the Jarnac Observatory with the automation of a 0.2-m telescope and CCD camera.

Back to the JCS Homepage.
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Heads Up!

7here is nothing we can do to prevent a cometjrom striking Earth.

Related Link
< First Chapter; 'Comets’

By MARCIA BARTIJSIAK

I twill be this summer's cinematic disaster dujour.

" Hollywood is now launching a barrage ol comets
and asteroids on movie theater screens across the
country. Il viewers' interests are piqued (or il their
nerves need soothing), "Comets" is a handy digest to
put these celestial visitors into perspective.

It would be hard to lind a writer better suited to the
task. David H. Levy has been the discoverer or co-
discoverer ol 21 ol them, including Comet
Shoemaker-Levy 9, the series ol icy chunks that
crashed into Jupiter so spectacularly lour years ago.
But as a lormer graduate student in English literature,

COMETS

Creators and Destroyers.

By David H. Levy.

i . i . . lllustrated. 256 pp. New York:

Levy is also able to translorm his scientilic lacts into a
i i i o Touchstone/Simon & Schuster.
charming and accessible story. His book is liberally
sprinkled with personal accounts, historical anecdotes

and literary relerences Irom John Keats to J. D. TO PURCHASE ONLI
m

Paper, $12.

Salinger. His telescope, a 16-inch rellector, is named
Miranda, lor the Shakespeare character who spoke
ol a "brave new world."

Comets have been an obsession lor Levy since childhood, starting with a sixth-grade
assignment. That's when he learned a comet was a miles-wide blackened snowball a
conglomeration ol ices mixed with dustlike particles. Some have short periods, like
Comet Encke, which returns every three and a third years. Others have a looser tether
to the Sun. like Comet Hale-Bopp. which appeared last year and will travel entirely
out ol the solar system belore returning in a lew thousand years to glow once again as
it is bathed by the Sun's radiation.



Levy has lost none ol his childhood wonder, he describes his vocation as "the world's
slowest sport, in which scores are measured not in afternoons but ki Betimes."”” He
searching in 1965 and spent more than 900 hoirs at his telescope belore
trCEg his rrst comet 19 years later. So what keeps him and others coming back, to
w ist seems :ke a weaning endeavor? For some K is the chance to inscribe ther name
on a siver ol the universe. "For me." Levy answers, "comet hunting is a field of
dreams.*But k helps, he adds, "to have the perseverance of an Arctic explorer, the
heart ol a poet and the patience ol Job" when lacing the nighttime wind and cold.

Over the centuries, humanity has experienced a love-hate relationship with comets. At
fksL comets were feared as omens ol doom --it was counted significant that one
showed up in44 B.C., the year Julius Caesar was assassinated. The British
astronomer Edmond Hailey at last demystified them when, calculating from Newton's
laws ol gravity, he confidently predicted that a comet he had seen in 1682 would
reappear in 1758. It did. Comets, he showed us, are simply planetoids in constant, if
eccentric, orbit around the Sun.

More recently, though, comets have been reclaiming their old reputation, ever since
evidence emerged that 65 million years ago some form ol monstrous meteor slammed
into Earth oil the coast ol Yucatan with the lorce ol 100 million hydrogen bombs.
Whatever it was, it gouged out a crater 100 miles wide and 25 miles deep, spewing
out enough debris to darken the planet lor decades and kill the dinosaurs. No wonder
Hollywood is taking note. Yet there was a silver lining to the devastation. It gave
mammals the opportunity to rule the world.

Comets and asteroids may be mere specks — solar system trash. But Levy aptly
demonstrates that this debris has decidedly aflected our lives, starting live billion years
ago. Earth's tilt is probably due to the impact ol a large object at its birth, giving us the
seasons. Another collision by a Mars-sized planetesimal tore enough material out of
our planet to lorge the Moon. Meanwhile, a continual hail ol smaller comets provided
Earth with both water and organic building blocks. Hubble telescope observations of
Hale-Bopp showed the comet shedding nine tons ol water each second.

Comets were multitudinous eons ago. Now they lurk either in a disk beyond the orbit
ol Pluto (which is actually an oversize comet) or in a halo farther out called the Oort
cloud. Jupiter was the housekeeper: it acted as a gravitational vacuum cleaner, either
sweeping the comets outward or consuming them. Comet Shoemaker-Levy was just
the latest example, and Levy explains how it was discovered almost by accident,
during a litlul survey on a bad-weather night. What resulted "was a scramble to put
together the largest telescope armada ever assembled in the history ol astronomy to
observe a single event." he writes.

HERE was the dress rehearsal lor what will (hot may) happen to Earth in the future.
Levy weaves a haunting tale ol what would occur il a comet like Shoemaker-Levy,
with its 21 separate pieces, made a direct hit. What's most disturbing is reading that
comets are rarely lound more than a year belore they enter our terrestrial



neighborhood. We'd ha\e Bttie warning. Given our current level ol technology, there
would be nothing we could do to pre\ent an impact. "Chaikins the orbi ol a 10-mie-
wide comet hurtling toward us at a high \elocky is. one scientist nsBts, Ike trying to
mo\e a tank with a popgun.” Levy notes. We ha\e a better chance ol keeping tabs on
(and maybe e\en altering) the paths ol asteroids, a tailed planet’s rocky remans that
continually crisscross the inner solar system.

"Comets" was obviously not written to be a definitive relerence work. Its le\el and
pace are most appropriate to interested newcomers who want a quick overview on
topics ranging from Mars rocks to shooting stars. Shooting stars, by the way. are
really pieces ol comet dust, each no bigger than a grain ol beach sand, left behind in a
comet's trail. When Earth crosses that wake, these particles vaporize in a streak of
light. Levy reports that a spectacular show/, as many as 150,000 meteors per hour,
will take place on Nov. 17, 1999, when Earth travels through the litter lelt by Comet
Tempel-Tuttle this year. "Those who are lucky enough to witness the spectacle." he
writes, "will get a glimpse ol what the earth was like during its primordial age. As
cometary debris rains out ol the sky, the remnants ol destruction and creation ol lile
will light up the sky just as they did at the dawn ol lile on Earth."

Readers will be convinced that comets are lar more than illuminated shuttlecocks that
occasionally cross the heavens. Homo sapiens might not have evolved without them.

Marcia Bartusiak is the author cj "Thursday's Universe" and "Through a
Universe Darkiy."
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Wisdom is the power that develops civilizations. At DeTao we contribute to human
progress by gathering important elements of the world’s developing wisdom in a systematic
and scientific way. We aim to preserve important parts of this heritage and use itto enrich lives.
The essence of the heritage is to empower us to use an appropriate variety of scientific

methods, perspectives, and creative inspiration to solve real problems.

The wisdom that society has developed in order to expand industry is especially important.
DeTao believes that the experts (masters) who drive a wide variety of industries and
professions have accumulated enormous wisdom. We are bringing together leading masters
from around the world representing many fields. These masters will share their advanced
knowledge with apprentices in a sophisticated learning system that goes beyond conventional
degree studies. Putting special emphasis on the sharing of tacit knowledge, we seek to
nurture professional elites with unique specialties and thus help the development of

enterprises that depend on such expertise.

The masters, students, technologies, and capital to build up DeTao will come from all over
the world. The concept of the Masters Academy originated in China but aims to have
worldwide influence with its unique semi-public, semi-commercial and open business
approach. The DeTao Masters Academy is dedicated to improving enterprises and institutions

and thus contributing to the harmonious development of the society.






| had forgotten the photograph. It is very good in spite of the misty
weather.
| hope very much that | shall meet you all again some day.

With many thanks.
Sincerely yours,
Katharine Parsons.

The Late H. E. S. Asbury

Many friends of the late Mr. H. E. S. Asbury will regret to hear
of his death on October 23, 1933, in Montreal after two years of
ill health, for Mr. Asbury had taken an interest in the furtherance
of astronomical knowledge for the greater part of his life and
particularly during the past twenty years as an active member of
the Royal Astronomical Society of Canada.

In 1910 Mr. Asbury and Mr. Westoby founded a Centre of the
R.A.S.C. in Guelph, and subsequently on his coming to reside in
Montreal, Mr. Asbury was one of those principally responsible for
the founding of the Montreal Centre, of which he served as Secretary
and later as President for some time. He purchased a good 6-inch
telescope and gave generously of his time and energy spreading
interest in astronomy. He has been a member of the Council of the
Montreal Centre for many years.

His friends in astronomical circles in Montreal are glad to have
this opportunity of paying a tribute to his memory.

A. Vibert Douglas.

A New Sun Spot Cycle

It has been found that about sixty per cent, of the spots on the
sun come in pairs, with the line joining them approximately parallel
to the sun’s equator. One spot shows the characteristics of a nprth
magnetic pole; the other, those of a south magnetic pole. Al8o, if
the preceding spots of one cycle in the northern hemisphere show
north polarity those in the southern hemisphere show south polarity.
In the next cycle the polarity of the spots in the two hemispheres
is reversed.

This reversal of polarity has just been observed at the Mount
Wilson Observatory and the spots are appearing in high latitudes.
Hence it can be said with certainty that a new cycle has begun.
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A'lsdom is the power that develops civilization. At DeTao we contribute to human progress
by gathering important elements of the world’s developing wisdom in a systematic and
scientific way. We aim to preserve important parts of this heritage and use itto enrich lives.
The essence of the heritage is to empower us to use an appropriate variety of scientific
methods, perspectives and creative inspiration to solve real problems.

The wisdom that society has developed in order to expand industry is especially important.
DeTao believes that the experts (masters) who drive a wide variety of industries and
professions have accumulated enormous wisdom. We are bringing together leading masters
from around the world representing many fields. These masters will share their advanced
knowledge with apprentices in a sophisticated learning system that goes beyond
conventional degree studies. Putting special emphasis on the sharing of tacit knowledge, we
seek to nurture professional elites with unique specialties and thus help the development of
enterprises that depend on such expertise.

The masters, students, technologies and capital to build up DeTao will come from all over
the world. The concept of the Masters Academy originated in China but aims to have
worldwide influence with its unique semi-public, semi-commercial and open business
approach. The DeTao Masters Academy is dedicated to improving enterprises and
institutions and thus contributing to the harmonious development of the society.
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“When Beggars die, there are no comets
seen”: Comets, Meteors, and Telescopes
In Shakespeare’s Writings

David H. Levy



“When Beggars die. there are no comets seen”: Comets, Meteors,

and Telescopes in Shakespeare’s Writings

David H. Levy

On 18 September 1965, four hundred years after the Shakespeare family celebrated
William ’s first birthday in England, Kaoru lkeya peered through the eyepiece of his home-made

eight-inch diameter reflector. A worker in a piano factory in Japan, he had taken a moment to

enjoy some free time with his telescope when he noticed a little spot of haze in its field of view.
Ikeya knew the sky, and he was fairly certain that the object was an anomaly, that it was not
permanently in that position. His star atlas showed nothing, and a look through the eyepiece a
short while later convinced him that he really was looking at something new, for the fuzzy patch

of light had moved slightly. lkeya identified this new object as a comet, and he lost little time in

< 111
sending a telegram to Japan’s Tokyo Observatory. Just one hour later, Tsutomu Seki, a guitar

11 M, Il ill-, i
instructor at the time, found the same object, and the discovery of a new comet, lkeya-Seki, was
i Lot i
made known to the world. When this comet was first detected, its brightness was about six times
il , r
fainter than the faintest star one can normally see without a telescope. Its motion gave the first

clue of what was to come; it was moving almost directi)} toward the Sun. Within a few weeks,



From: "JUDY A. HAYDEN" <HAYDEN@UT.EDU>
To: David Levy <david@jamac.org>
Subject: RE: Your Research

Dear Dr. Levy,

Please feel free to address me as Judy. | have attached a call for papers so you have some
idea of what | am looking for. So far | have some interesting proposals on

Anton Doni and Giordano Bruno

Ben Jonson's News from the New World Discovered in the Moon and The Staple of the
News

Godwin’s Man in the Moone as the foundation for modem science fiction

Associations between lunar discoveries (of Kepler, Godwin's Man in the Moone, etc) and
voyages to the New World of America

Hester Pulter's astronomical poetry

Restoration/18th century drama and lunar discoveries/theories

Herschel and Poetry

This should give you an idea of what sort of material | have to date. Please don't worry
about a "formal" proposal at this point. All | need is some idea of what you think you will
be writing about.

| am thrilled that you are interested in contributing to this volume.
Judy Hayden

>From: David Levy [mailto:david@jarnac.org]
>Sent: Monday, September 10, 2012 5:58 PM
>To: JUDY A. HAYDEN

>Subject: Re: Your Research

...snip...

»Professor of English

»University of Tampa

»401 West Kennedy Boulevard

»Tampa, Florida 33606-1490
>>813-257-3535

» jhayden@ut.edu

m *
CALL FOR PAPERS -Astronomy and Lit.docx
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Details of the Recommendation: "His
deep know knowledge of celestial
phenomena enabled him to write a
ground-breaking ph.d. thesis on The
Sky' In Shakespeare and other 16th and
17th century writers. The thesis served
as the basis of a book on the same topic.
David innovated in a field—Shakespeare
and his contemporaries—where scholars
have worked literally for centuries ...
but David contributed something new
and important, and has thereby earned
his immortality. Professor Lawrence
Besserman™
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THE ASTRONOMY OF SHAKESPEARE
W. G. Quthrie

In tbe year that marks the fourhundredth anniversary of the birth of
" eliliam Shakespeare, it is a matter of interest to astronomers to look at their
subject through the eyes of the great dramatic genius of the Elizabethan era.
Contemporary with such men as Bruno, Tycho Brahe, Galileo, and Kepler,
Shakespeare stood at the dawning of tjie new age of modern astronomy, and,
gifted as he was with a peculiar sensitivity to the intellectual climate of his
changing world, he did not hesitate ko use for his dramatic and poetic purposes
such allusions to the cosmic scene as would lend power to his pen. Many other
writers of all ages and tongues have narrated in prose, poem, and drama, the
mystery and splendour of heavenly events. Nowhere, however, is there to be
found such an abundance of astronomical allusions as occurs in the writings of
Shakespeare. Out of some hundreds, frequently of the highest literary worth,
only a few which seemed specially typical or significant have been chosen to
illustrate the subject of this article.

The lifetime of Shakespeare, 1564-1616, fell at a period in which the
geocentric theory of the universe, propounded by Ptolemy in his Almagest, was
beginning to decline, and the heliocentric theory of Copernicus was gradually
gaining more general acceptance. The Italian pantheistic philosopher Bruno,
1548-1600, who had adopted the Copernican doctrine, visited England between
1583 and 1586 and delivered the first lectures on it in this country. Bruno is
known to have had contacts with members of the court of Queen Elizabeth, and
through these it is possible that Shakespeare derived some knowledge of the new
doctrine. The Copernican theory, however, was slow in gaining currency and
credence. Until the time when Galileo began to make telescopic observations,
about 1610, the theory seemed to be mere speculation, contrary to common sense,
and entirely unsupported by any solid factual evidence. The Ptolemaic theory still
held strongly on a basis of religious dogma and common sense, while the Coper-
nican doctrine, acceptable only to a few of the more daring intellectuals, had yet to
prove its power and its worth.

It is not surprising, then, that in his writings Shakespeare adheres to the
Ptolemaic doctrine and refers to a fixed earth as the centre of the universe.
Indeed in several passages in the plays the word “ centre ” is used as if it were
synonymous with the earth. For example, in “ Midsummer Night’s Dream ”
occur the lines—



l+=11.

~FZ befierc *5 soon this wrcie carx rsj be icred; and riai ibe dcxc
may dirrctd the ccrc creep. and so dbpfeaae her brother's oxerdc with
th\\icipodes *.
rtere the imf&atiOD is iha.: the ziccc “ her brodxr the sun. both revolve
about the earth as centre.

In “ Troilns and Cressida" we have the simhe “ as true as earth to
th’centre and also in the same play lines which suggest that the sun. althougn
pre-eminent, is merely planetary—

“ The heavens themselves, the planets, and this centre,

Observe degree, priority and place,
Insisture, course, proportion, season, form,
Office, and custom, in all line of order :
And therefore is the glorious planet Sol
In noble eminence enthroned and sphered
Amidst the other . .

Equally suggestive of the geocentric theory are the references to the stable
and steadfast position of the earth—

“For my grief’s so great that no supporter but the huge firm earth can
hold it up

“ For it is positive as the earth is firm that Falstaff is there

“ Thou sure and firmest earth, hear not my steps, which way they walk . .

Even more suggestive is the line found in Troilus and Cressida—

“ Strong as the axletree on which heaven rides ”,

a simile which clearly refers to a motion of the whole heavens around a stationary
earth.

The apparent rotation of the heavens about a stationary earth is a fact
at once familiar and obvious; indeed it formed one of the commonsense bulwarks
upon which opposition was based against the attacks of the new Copernican
theory. The position of the north celestial pole is marked within about one degree
by the star Polaris, easily found from the pointers of the Plough constellation.
Casual observation fails to detect any variation in the! position of this star, which
always seems to occupy the same place at any time of the night or year. This
fact was familiar to Shakespeare when he wrote the lines™-

“But | am constant as the northern star,
Of whose true-fixt and resting quality
There is no fellow in the firmament.
The skies are painted with unnumbered sparks,
They are all fire, and every one doth shine;
But there’s but one in all doth hold his place.”

The polestar serves the useful practical purpose of indicating the position
of true north, and thus acts as a guide to the traveller on sea or land. In one
of his sonnets Shakespeare has written these lines—
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~It is an ever-fixed nark.
That looks oa tempests and is never shaken.
It is the star to every wandering bark.
\\~hose worth’s tmkn“wn, although his height be taker..

Another reference to the polestax is found in the play “ Othello”, where
a character describes how in a storm at sea—

“ The wind-shaked surge, with high and monstrous mane,
Seems to cast water on the burning bear,
And quench the guards of the ever-fixed pole.”
In this quotation the “ burning bear ” is the Great Bear constellation, presumably
lying near the horizon; while the “ guards of the ever-fixed pole ” are the two
stars Beta and Gamma of the Little Bear, commonly known as the Guards
Before leaving these circumpolar constellations we may note that it was
no uncommon practice in Shakespeare’s time to tell the time by means of the
positions of stars. This explains the remark of the Carrier in “ Henry IV "—

“ Heigh-ho! An’t be not four by the day I’ll be hanged :
Charles’s Wain is over the new chimney, and yet our horse not packed.”

Here “ Charles’s Wain ” is another popular name for the principal stars of the
Great Bear constellation, familiarly known also as the Plough. Incidentally it
may be noted that Shakespeare has one or two references to “ the seven stars ”.
Commentators differ as to whether he is referring to the stars of the Plough,
or to those of the Pleiades known as the “ seven sisters ”. On the whole it seems
more likely to have been the latter.

“We that take purses go by the moon and the seven stars, and not by
Phoebus”. This line from “ Henry IV ” refers to the fact that thieves prefer
moonlight, rather than the light of Phoebus, the sun, for their activities. If “ the
seven stars ” are the stars of the Plough, they may have been used to tell the
time of night; but if they are the Seven Sisters, the thieves may have been
superstitiously relying upon the well-known beneficent influence of the Pleiades to
favour their activities.

The sun is frequently and variously mentioned in the writings of Shakes-
peare. In numerous passages the poet refers to its rising and setting, its daily
motion in the sky, and its annual passage through the twelve constellations of
the Zodiac. There was at that time a poetic convention that the sun galloped
daily through the Zodiac in a chariot drawn by fiery horses. This explains such
passages as the following :—

“ The weary sun hath made a golden set,
And by the bright track of his fiery car
Gives token of a goodly day tomorrow

“ And flecked darkness like a drunkard reels
From forth day’s path and Titan’s fiery wheels.”
' .. .Shakespeare depicts an unusual daytime darkness in his lines---
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"It is the ven error of the meon;
She comes more near the earth than she was wont
And makes men mad
With regard to the last line, it may be recalled that madness in the old
astrology, was believed to be influenced by the moon, as the word “ lunacy
itself implies; a circumstance which explains, too, why the moon is addressed
in the play “Antony and Cleopatra ” as—
“ the sovereign mistress of true melancholy

Let us turn now to the subject of comets. For centuries up to the time
of Shakespeare and beyond they were complete mysteries. No one knew whence
they came nor whither they went; and no one knew when they might be expected
to appear. All other heavenly bodies seemed to obey some kind of natural law
by means of which their behaviour could be foretold. No law, however, was
known for comets. They seemed to shun the Zodiac in which all other wanderers
moved. They appeared, approached the sun, shone in the sky for a time, and
then disappeared again into the unknown. Awe-inspiring in appearance, they
naturally came to be accepted as omens of disaster or signs of divine displeasure.
It is this ominous character of comets that is usually reflected in the plays of
Shakespeare; as, for example, in “ Henry VI "—

“ Comets, importing change of times and states,
Brandish your crystal tresses in the sky,
And with them scourge the bad revolting stars
That have consented unto Henry’s death !”

Later in the same play there are, too, the lines—
“ Now shine it like a comet of revenge,
A prophet to the fall of all our foes !”

Best known of all the lines on comets are perhaps those which occur in “ Julius
Caesar "—
“When beggars die there are no comets seen;
The heavens themselves blaze forth the death of princes.”

It was not until about a century later that this superstitious fear of comets
was replaced by a more enlightened understanding of their nature. In 1682
Edmund Hailey, who lived from 1656 to 1742, observed a comet which now
bears his name. From the observations he calculated the orbit, and predicted its
reappearance in 1759, this being the first prediction of a comet’s return ever made.
The comet did in fact appear after Hailey’s death about the time predicted, thus
establishing that it moved with regularity, reappearing every 75 or 76 years.
W hen the historical records were examined it was found that the comet had made
some spectacular appearances in earlier times; for example at the battle of
Hastings in 1066, when it was viewed with dread and taken to be a divine
visitation associated with the death of the English King. Shakespeare saw Hailey’s
comet in 1607, and as it must have presented a very striking appearance to
ail who beheld it, the references to the ominous nature of comets in the plays
must have created a powerful dramatic impression in the minds of audiences
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soch appearances were regarded- One ecc.cr.t idea was that a sbooring scar
was ooe which had somehow escaped from its proper sphere or orbit. This is
Chistrared in the following quotations—

Little stars shot from their fixed places ”.

Earth-treading stars that make the dark heaven light ”.

Though you would speak t’unsphere the stars with oaths . . .”

“ He makes me angry,
And at this time most easy ’tis to do't,
When my good stars, that were my former guides,
Have empty left their orbs, and shot their fires
Into th’abyss of hell.”

“ Fly like chidden Mercury from Jove,
Or like a star disorbed.”

“ Ah, Richard, with the eyes of heavy mind,
| see thy glory like a shooting star,
Fall to the base earth from the firmament!”

In a simile which occurs in “ Henry IV "—

“ .. . like the meteors of a troubled heaven,
All of one nature, of one substance bred . . .”
there is at least the suggestion that meteors spring from a common cause, an
idea which cannot be regarded as discordant with modern science.

In most cases, however, meteors, like comets, were to be regarded as
fearsome and ominous—

“ My lord, do you see these meteors? do you behold these exhalations ?
What think you they portend ?”

“

. an exhaled meteor,
A prodigy of fear, and a portent
Of broached mischief to the unborn times.”

“ 'Tis thought the king is dead; we will not stay.
The baytrees in our country all are withered,
And meteors fright the fixed stars of heaven . .
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“ And mikes ne more amazed
Than bad | seen the X&zhy top of heaven
P_t~ red quite o'er with riming meteors "

Shakespeare's references to the planets are nearly ail astrological in
character. According to astrology each p-lanet had its own peculiar qualities,
Mercury being associated with elusiveness and trickery, Venus with love, Mars
with war, and Saturn with evil. The irregular movements of the planets, their
conjunctions and oppositions, all were supposed to have their influence upon
human affairs, and to account for the vicissitudes of the human lot. Thus in
“MlI's Well That Ends Well ” there is the statement—

“ The wars have so kept you under that you must needs be bom under
Mars."

Although popular notions on the planets were mainly of this type,
astronomical research was proceeding on scientific lines. Shakespeare seems to
have known of the attempts that were being made to solve the problem of the
motion of Mars, for he writes in “ Henry VI ” the lines—

“ Mars his true moving, even as in the heavens,
So in the earth, to this day is not known.”
It was the problem of the “true moving ” of Mars that puzzledKepler andhelped
to lead him to the discovery of the three laws of planetary motion which bear
his name. They were published by Kepler in 1609, seven years before Shakes-
peare died, in a work called “ De Motibus Stellae Martis

Shakespeare frequently uses the terms conjunction and opposition with
reference to the planets, as in his line from “ Henry IV "—

“ Saturn and Venus this year in conjuction !
What says the almanac to that ?”

That the sun is the source of the light by which the planets shine is
indicated in the poem “ Venus and Adonis” when Venus salutes the sun with
the words—

“ O thou clear god, and patron of all light,
From whom each lamp and shining star doth borrow
The beauteous influence that makes him bright . .

Perhaps nowhere else in the whole of literature is the sheer beauty of
the night sky more perfectly matched in words than in a passage to be found
in “ The Merchant of Venice "—

“ How sweet the moonlight sleeps upon this bank !
Here we will sit, and let the sound of music
Creep in our ears : soft stillness and the night
Become the touches of sweet harmony.

Look, how the floor of heaven
Is thick inlaid with patines of bright gold :
There’s not the smallest orb which thou behold’st
But in his* motion like an angel sings ..."

Here, as elsewhere in Shakespeare’s writings, there is a reference to
celenial music, the music of the spheres. The spheres of Ptolemy’s theory have
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dris day in the wondcrfu! hirrocies of the physical nniverse *5 percerred by
the modern astronomer.

The idea that the destiny of man is being fnimled agamst the bsckzrocr=>f
of the stars is ne\*er far absent from Shakespeare's thoughts. As we read his
works we realize that not once, but many times, must be have stood Hke Hamlet
gazing up into “ this brave o’erhanging firmament, this majestical roof, fretted
with golden fire 7, and pondering the questions that came into his mind out of
the night His lifetime fell at the beginning of the new age of modern astronomy,
for as it drew to a close the telescope was being used for the first time upon
the heavens, and men were turning their instruments and their minds farther and
farther into the depths of space. There is, | think, no surer sign of the massive
nature of Shakespeare’s genius than this, that again and again in his writings
we find him speaking not only for his own day, but also for succeeding
generations.

“ Doubt thou the stars are fire,
Doubt thou the sun doth move,
Doubt truth to be a liar,

But never doubt | love.”

Here Shakespeare clearly expresses the idea now familiar to astronomy,
that the stars are vast reservoirs of heat and light. “ They are all fire, and
everyone doth shine,” he writes again in “ Julius Caesar”. “Doubt thou the
stars are fire "—we find the great astronomer Sir William Herschel saying the
same thing in a scientific paper written in 1795, nearly 200 years later. “ That
stars are suns ” wrote Herschel, “ can hardly admit of a doubt

It may be, too, that Shakespeare, with prophetic insight, wrote ihe last
word on the ultimate fate of the earth in his lines in “ The Taming of the
Shrew

“ The cloud-capped towers, the gorgeous palaces,
The solemn temples, the great globe itself,
Yea, all which it inherit, shall dissolve
And like this insubstantial pageant faded,
Leave not a rack behind.”

The same possibility has been suggested by the present-day astronomer, Fred
Hoyle, when he envisaged after aeons of time an intensely hot sun engulfing the
planets one by one in its spreading fire.

Within the framework of his poetic and dramatic art Shakespeare has
enshrined for us in immortal words many of the basic facts of the cosmos in
which humanity finds itself. It is with particularly happy inspiration that the
poet Matthew Arnold addressed him in a scn"et as “ Thou who didst the stars
and sunbeams know ”. For Shakespeare moved familiarly amongst the matters of
astronomy, displaying himself as an observer with some discernment, and
speaking with understanding the language of the science as it was known in his
day. Even in the twentieth century only a minority of people can rival his
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familiar knowledge of the sac and moon, their [(Jocoe and eclipses- the p. nets
and their movements, cOGunctiocis. oppositions, anc regressions, the stars arti
their constellations, meteors, comets, and other matters. Although astrology is
prominent in his writings, two things must be kept in view. i that his worl?
cover nearly 2000 years of human histon-, and therefore properly reflect the
beliefs of more primitive times, and (ii) that arguments against astrology are
frequently presented from his pen. For example in “ Julius Caesar” are to be
found the well-known lines—

“ The fault, dear Brutus, is not in our stars,
But in ourselves, that we are underlings.”

Again Edmund in “ King Lear ” speaks to the same effect with bitter irony—

“ This is the excellent foppery of the world, that, when we are sick in
fortune— often in the surfeit of our own behaviour—we make guilty of our
disasters the sun, the moon, and the stars; as if we were villains by necessity,
fools by heavenly compulsion, knaves, thieves and treachers by spherical pre-
dominance, drunkards, liars and adulterers by an enforced obedience of planetary
influence; and all that we are evil in, by a divine thrusting on.”

Astrology may be a discredited science, though perhaps not even yet a
completely spent force. The inescapable fact remains, however, that the fate of
humanity is bound up with the process of the stars, and the “ promontory ” upon
which, for good or ill, man struts for his brief hour is set in emptiness against
the background of the mysterious heavens. The thought that man is a cosmic
being, a fragment of a fragment of a star, is one that never seems to be far
absent from the mind of Shakespeare. W ill there ever be another to clothe in
words of greater dignity and nobler beauty the mystery of human destiny ?
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Comet hunt
with mighty
Rigel

—and with Tim
Hunter.



CN3IM*y
Digital Comet Hunting with POTUS.

Begun early in 2010

Using POTUS, the telescope that Dean
Koenig set up at the White House, as a
part of what might have been the first
star party held with the President of the
United States.
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Clyde Tombaugh with cat Pluto, 1990.
PHOTO BY THE AUTHOR.



Discovery ofPIthojust onetiny debt

astronomy owes to Tombaugh

The passing of astronomer Clyde Tom-
baugh on Friday closes a remarkable
chapter in the history of astronomy.

Tombaugh, 90, was best-known for dis-
covering the planet Pluto, but his contri-
butions to astronomy span to more than
just that distant planet.

Actually, his contributions can be re-
membered by anyone who met him. He
was a friendly, down-to-earth person who
enjoyed sharing the wonders of the cos-
mos.

Several of us from San Antonio have had
opportunities during the past few years to
meet Tombaugh, whether at the Texas
Star Party or one of the annual meetings
of the Association of Lunar and Planetar}'
Observers.

Although | was just one of the thousands
of faces and handshakes during Tom-
baugh’s public appearances, each one of us
who had met him was impressed with his

Sky Watch
By Don Sheron

friendly approach and enthusiasm.

He was not the type of person to put on
airs. He was the type of man who would
walk up to you and ask how things were
going, what you thought about observing
Pluto, and what people could look forward
to in the years ahead.

One of Tombaugh’s favorite things to do
during a public speech was to present a
slide show, including what he called the
latest NASA photo taken of Pluto.

Once he saw everyone leaning forward
to get a better look at the upcoming slide,
Tombaugh clicked on the slide projector
to show not the planet, but the Disney ca-
nine of the same name.

Tombaugh’s humor and down-to-earth

approach was part of his upbringing as a
Kansas farm boy.

lydlliig thG32 days of the 1920s, Tom-
baugh was like most people.

He didn’t have money to buy a telescope
as most people do today, so he built his
own instrument from farm machinery. He
often showed pride in his telescope, ex-
plaining where the drive shaft came from
or where a hunk of metal once was used on
the farm.

When he left the farm at age 22, he em-
barked on a career in astronomy that two
years later brought him worldwide atten-
tion with the discovery of Pluto in 1930.

Tombaugh outlined his career in a biog-
raphy, “Out of the Darkness: The Planet
Pluto.” The book is out of print, but | was
lucky to find a paperback version in a
used bookstore several years ago. When
Tombaugh was a guest speaker at the Tex-
as Star Party in 1987, | took the book and

got his autograph on a 1928 picture of him
with his homemade telescope.

A more recent book, “Clyde Tombaugh,
Discoverer of Planet Pluto,” by David
Levy, (1991, The University of Arizona
Press) also examines Tombaugh’s career.

Although Tombaugh had been in ill
health for years,.several of us drove by his
house fn Las CruceS, N.M., to visit him
about four years ago, when we were there
for a meeting of the Association of Lunar
and Planetary Observers. Tombaugh
wasn’t home at the time, but to the side of
his house we saw his homemade telescope
sitting under large shade trees. The tele-
scope didn’t look like much, but it showed
that Tombaugh wasn’t the type to be taken
in by the fancy doodads of today’s ama-
teur telescopes.

Tombaugh was fond of telling an anec-
dote about that telescope. For years, the
Smithsonian Institution had requested

that Tombaugh donate it, but Tombaugh
kept saying that he was still using it.

Whether that telescope now goes to the
Smithsonian or not. Tombaugh’s contribu-
tions to astronomy and his friendliness
with people will be remembered.

Grab the binoculars and watch the moor
pass close by the bright star Aldebaran or
Saturday night.

The moon will pass within one-half de
gree of the bright star from about mid
night through 2a.m. Sunday.

Aldebaran marks one of the eyes of th
constellation Taurus, the bull.

If you were along the U.S.-Canadian boi
der, you would see the edge of the moo
cover up the star.

To reach Don Sheron, send e-mail .
dsheron@express-news.net or call 250-3241


mailto:dsheron@express-news.net
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Clyde Tombaugh with cat Pluto, 1990.
PHOTO BY THE AUTHOR.
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In December 1928, Clyde received a Icttoi from
Dr. V. M. Slipher, chief astronomer and director
of the Lowell Observatory. He said that Clyde’s
drawings were amazingly accurate. Then he asked
a few questions.

Was Clyde in good health?

Was he willing to work for many hours in acold
unheated dome?

Was he interested in becoming an assistant at
the Lowell Observatory?

If so, there was ajob in photographic observing
waiting for him.

Dr. Slipher’s letter seemed too good to be true.
Clyde read it so many times that he knew it by
heart. But what would his parents say? Would
they be willing to let him leave the farm?

Clyde read the letter to them and waited eagerly
for their answer.

Mr. Tombaugh spoke first. “I think this is a
wonderful chance for a career in astronomy, il
that’s what you want,” he said.

“1 want it more than anything in the wot Id,” said
Ciyde.

“Then you should try it,” said his mother. Youi
father and | are very proud of you.”

“We wish you the best of luck,” added his father.

So Clyde accepted the offer. He made plans to
go to Flagstaff after Christmas.


















B OB EVANS is to supernovae what

1Charles Messier was to comets. More
thaa two centuries ago Messier searched
specifically for comets, introducing sport
and challenge to the activity. He went on
:c ctscover seven comets virtually unchal-
lenged before others joined the race. Simi-
ss'y, .r. this decade Evans became the
first to show us the rewards of a system-
z: c v.suai supernova search.

in October, 1983, Sky & Telescope’s
Dermis di Cicco interviewed Evans, a resi-
dent of Australia, when he was in the
United States to receive the American
Association of Variable Star Observers
Nova Award for his fourth supernova
discovery (S&T: January, 1984, page 94).
Last fall Evans returned to the United
States — this time to receive the Nova
Award for his 17th discovery or co-
discovery. (His 18th, in M 66, would come
soon after.) Nova discoverer Peter Collins
of Scottsdale, Arizona, and | talked with
Evans one bright November day in So-
corro, New Mexico.

Evans began' a rudimentary supernova
patrol in the late 1950's — a response to
reading about Fritz Zwicky and Walter
Baade, the astronomers who cleverly sug-
gested in the 1930’s that the end result of
a supernova explosion is a neutron star.
They had emphasized the importance
of looking for these objects. “ 1 started
wondering if 1 could find one,” Evans
recalls, ‘‘because hardly any had been
found.”

For most of us, knowing that “ hardly
any had been found” would make a
search seem hopeless or even futile. But
the idea of these stars exploding and
revealing their secrets captured Evans’
fancy. So he started to scan galaxies, first
with a 5Vi-inch Newtonian telescope
mounted against his leg, then with a
10-inch reflector he built with odds and
ends. He would discover his first 11
supernovae with that telescope before mov-
ing on to a 16-inch.

Developing an effective strategy was not
easy. A lack of suitable galaxy photo-
graphs hampered Evans’ early attempts at
identifying what might be “ new” stars in
a galaxy. Without good confirmation
charts, most of us would have given up.
But instead Evans began memorizing the
appearance of galaxies and the stars
around them. This approach evolved into
the highly organized program that today
allows Evans to do more than 15,000
galaxy examinations per year.

The early years had some false alarms,
caused for instance by the bright stars
near the nuclei of Centaurus A and M49.
These punctuated two decades of intermit-
tent and fruitless searches. But this was a
time of learning. One thing Evans discov-

Australian amateur Rev. Robert O. Evans
is credited with 18 supernova finds. A
pastor of the Uniting Church, Evans finds
harmony in viewing nature as an astrono-
mer and theologian. Photograph courtesy
Robert Evans.

ered during those years was that a galaxy’s
core can appear more starlike in the
morning sky than in the evening. An
unsuspecting observer, perhaps seeing a
galaxy oriented differently, could mistake
a sharp nucleus for a new star, especially
if the sky is clearer.

Meanwhile two critical events had hap-
pened. In 1968 South African amateur
Jack C. Bennett discovered a 9th-magni-
tude supernova visually in M83. And in
1979 Gus E. Johnson of Swanton, Mary-
land, found a 12th-magnitude supernova
visually in M100. Clearly amateurs could
discover supernovae!

In December, 1980, Evans found a
12th-magnitude supernova in NGC 1316.
It had been recorded by another astrono-
mer a few days earlier, so Evans missed
getting official credit for the discovery.
He made his first official find two months
later, in February, 1981. One month later
he chanced upon another supernova —
again in NGC 1316! Again, Evans is cred-
ited with 18 discoveries or co-discoveries,
and there is no end in sight.

BEYOND GALAXIES

Collins and | met two incarnations of
Robert Evans that day in Socorro: the
discoverer extraordinaire of supernovae,
and the pastor of the Uniting Church.
Evans the discoverer is as dedicated to his
astronomical avocation as Evans the pas-
tor is to his religious profession. Superfi-
cially, the two seemed separate. But as we
talked, 1suspected that some deep, unify-

ing force enables him to have diverse
views of nature without conflict.

There are other well-known cases of
theologians having a deep interest in as-
tronomy. No doubt you've heard of Rev.
Thomas W. Webb, the 19th-century oo-
server and author of Celestial Objects for
Common Telescopes. You might also have
read about Rev. T. H. Espin, who discov-
ered a number of variable stars during his
late-19th-century study of red stars. Also,
Rev. Thomas D. Anderson discovered
Nova Persei 1901 while walking home one
evening.

Most of us like to keep astronomy and
religion separate. Evans himself does not

preach much about the stars. “ People
ought not to talk about their favorite
topics too much,” he says. “ | do occasion-
ally make references to astronomy to

illustrate certain points, but not often.”

For many of us, the topic of “ theology
vs. astronomy” comes up again and again
at star parties. “What do the stars say
about God?” an eight-year-old girl asked
me one starry night. As amateur astrono-
mers we are often asked to explain out
beliefs in science and religion. “ Physics,
chemistry, psychology, and theology each
look at certain areas of reality,” offers
Evans.

“There are different standards of evi-
dence and certainty that are looked for in
each of these areas,” he continues *“ It is
a mistake to take the kind of reasoning
that's used in physics and try to apply it
to other areas.

“ Physics and theology require different
lines of approach,” he says. “ What kind
of method of investigation is used in each
area? What kinds of evidence are going to
be acceptable? What kind of certainty of
knowledge can you get? A scientific the-
ory about the origin of life is not going to

talk about God, because God is not an
area of knowledge where the scientific
method applies. The difficulty comes
when someone insists that the scientific
theory is a total description of what
happened.”

As that eight-year-old girl Imetat the

star party matures, shemightlearn that
this beautiful world is a complicated
place, and that many answers, not just
one, are right. “ Theology,” Evans con-
cludes, “ has a right to have an input into
the question, as do physics and chemistr>.
They can all contribute.”

Collins ended our meeting with some-
thing he remembered from the Bible
(Psalms 19: 1-2): “ Day unto day uttercth
speech, and night unto night showeth
knowledge.” As people who think deepl>
about nature, we each have to develop our
own thoughts about day and night.

DAVID H. LEVY

120 William Carey St.
Tucson, Ariz. 85747



L AST July StarTrails applauded amateur

astronomers for their contributions
in 1987, as recognized by the International
Astronomical Union through its Circu-
larsm* Published by the IAU's Central
Bureau for Astronomical Telegrams in
Cambridge, Massachusetts, these hand-
size cards announce the latest discoveries
and noteworthy observations of all man-
ner of celestial objects. Issued several
times a week on average, the Circulars
help us follow the performance of some
of astronomy’s most serious amateurs.

Here's a taste of what they accom-
plished in 1988.

Comet discoveries. On January 11th
William Liller of Vina del Mar, Chile,
found the year's first new comet. Al-
though a professional astronomer, he uses
equipment and technigues — an 8-inch
Schmidt camera and Kodak 2415 film —
that are available to any amateur. He
captured the 13th-magnitude interloper on
two short exposures taken 30 minutes
apart. Liller participates in the Problicom
sky patrol, whose members “ blink” photo-
graphs in search of comets and novae.
Comet Liller, 1988a, became a beautiful
binocular object for Northern Hemisphere
viewers.

1 made the year's first visual comet
discovery on March 19th. Through my
16-inch reflector Comet Levy, 1988e, ap-
peared as an llith-magnitude diffuse glow.
Amateurs also nabbed two other comets
in 1988. On August 6th Donald Machholz
at Loma Prieta, California, used 27 x 120
binoculars to find his fourth — Comet
Machholz", 1988j. And on December 29th
Japanese amateur Tetsuo Yanaka used
6-inch binoculars to capture his first —
Comet Yanaka, 1988r. His second discov-
ery, Comet Yanaka 1989a, would occur
only three days later (see page 407).

Novae and Supernovae. The year also
opened with a “bang!” as a supernova
erupted in the IOth-magnitude galaxy M58
in Virgo. The new 14th magnitude star
was first sighted visually by famed comet
hunter Kaoru lkeya of Shizuoka, Japan,
on January 18th, followed by Australian
Robert O. Evans, of Hazelbrook, New
South Wales, on the 22nd. Another Japa-
nese amateur, Shingo Horiguchi, had un-
knowingly photographed the star two days
before Ikeya's discovery. He wused an
8-inch reflector and Konica SR-V3200 col-
or negative film to record the galaxy.

* The IAU Circulars are available from the
Central Bureau for Astronomical Telegrams,
Smithsonian Astrophysical Observatory, Cam-
bridge, Mass. 02138, for S54 per year (nonin-
voiced rate). You can also receive the Circulars
by computer for an additional S54 per year
(noninvoiced rate).

Brian Marsden directs the International
Astronomical Union’s Central Bureau for
Astronomical Telegrams, the clearinghouse
for all celestial discoveries. On January
20th the University of Arizona bestowed
the George Van Biesbroeck Award upon
Marsden for his services in astronomy.
Photograph by Stephen James O’Meara.

D. McAdam of Telford, England, pho-
tographed a peculiar 10th-magnitude star
in Andromeda on March 21st. It didn’t
appear on Hans Vehrenberg's Atlas Stel-
larum — a photographic atlas in blue light
showing stars to about 14th magnitude —
or on nova patrol photographs taken just
days before McAdam called attention to
the star. Not until July 9th, when the star
had faded to about 18th magnitude, did
astronomers obtain a spectrum, which
revealed it to be a nova.

A few weeks after McAdam’s dis-
covery, Minoru Wakuda of Shizuoka,
Japan, photographed a 9th-magnitude
nova in Ophiuchus with a 200-mm lens, a
green filter, and Tri-X film. Wakuda’'s
negatives were also used to obtain an
accurate position of the new star.

Mars. Kermit Rhea of Paragould, Ar-
kansas, witnessed the onset of a major
Martian dust storm on June 7th. Associa-
tion of Lunar and Planetary Observers
Mars recorders Jeff Beish and Donald
Parker independently sighted it a week
later. By June 21st the storm had spread
across the planet’'s southern deserts and
measured 7,500 km east-west by 2,500 km
north-south before gradually dissipating.

The long-awaited global dust storm,
expected in August, never materialized.
But another episode of dust activity did

cloud the planet’s southern hemisphere
from late November to early December.
Mars observer Daniel M. Troiani of

Schaumburg, lllinois, noticed it first two
days before Thanksgiving (see page 369).

Circular 4645 reports the indeoc ,_r
discoveries of a new dark feature or. Mas
by Parker, Beish, Isao MiyazaK. iO»
nawa, Japan), and Sky & Teles..:-.
Stephen O’'Meara. Using the 60-:rr.cr. e e
scope at Mount Wilson Obstr - :
O’'Meara traced it across more t.n_r .A
degrees of Martian longitude; :t appear;
to be a long lane swept clear o: c.
Now called Valhalla, it is no: cr. maps
dating back to Schiaparelli'sof 139

Asteroids. In August Sky arc 7ee
scope’s Roger Sinnott informed the Czz.
tral Bureau that asteroid 1988 OG .
ered by Carolyn Shoemaker at Pa.o.T.ir
July, is identical with another object *e
corded three years earlier, asteroid .935
DO: (Circular 4639).

Identifying newly found astero.cs - :l
known objects rarely results in the re..-
ery of a long-lost asteroid. Yet that's

happened in November when Japanese
amateur Syuichi Nakano identified

newly discovered 1988 VG, with r..:c
planet 724 Hapug, which was los ?

Johann Palisa’s original discovery ::

Magnitude estimates. When plan: . »
observe comets, professional astro:.err.;:
often scan the Circulars for recent o:
ness estimates made by amateurs. 7
status reports help them judge .c-
comet is behaving. For example, C.r., ¢
4579 reported 11 visual observation? o*
Comet Liller, 1988a, made from E -r.r
and the United States, which show
comet rising from 7th magnitude n
March to 5th magnitude in mid-April

Visual magnitude estimates a.so te.
astronomers interpret the behavior ot _.?
tant novae and supernovae. In fact, mar.
of these stars are classified by the shape o
their light curves. Thus prolonged cose:-.
tibns of them are very valuable. Througr
out 1988 the Circulars reported magn.tuc
estimates of the supernova in the La:5.
Magellanic Cloud that blazed to 3rd n _5
nitude in early 1987. A. C. Beresford o
Adelaide, South Australia, and his cour.
tryman P. Williams of Heathcote, Ne
South Wales, provided many of the ob>e:
vations, which show the supernova grac.
ally fading from 6th magnitude in ear.

January to 10th magnitude in late No
vember.
One final set of observations: Stev.*

Larson and | used a CCD on the Unive-
sity of Arizona’'s 61-inch reflector ato-
Mount Bigelow to estimate the bnghtnes-
of Comet Hailey on February 23, 1988.
was 17.2. As a comparison, | estirr.atec i >
brightness visually using the same tele-
scope and got 16.8. These results are
reported on Circular 4559. Incidentall;..
this is the last visual observation of Conut
Hailey reported thus far on the Circulars
DAVID H. LEVY
120 William Carej S..
Tucson, Ariz. 857-7



>TY GOD, it's a comet!” cried

IV X Rodney Austin. It was the early
monaat of April 26th, and the Space
Discovery was sailing across the

dark Tucson sky with the Hubble Space
lUescope some 10° east of it. As he, I,
and others watched, a bright plume
spewed from the shuttle, curving away to
form a broad, 3° tail. It was a water
dump, one of the many that occur on
each mission. When the show was over,
Austin turned to me and said, “ Discovery
is a better comet than mine.” It was true.
Although Comet Austin shined at fifth
magnitude and had a respectable 4° tail

that morning, “ Comet Discovery” had
beaten it by more than a magnitude.

| happened to be with Austin and
fellow New Zealand amateur Mervyn

Thomas that April morning because they
were visiting Tucson for a few days. They
had traveled here to see the comet, which
was ill-placed in New Zealand’s sky. As is
now well known, it fell far short of their
hopes (and everyone else’s). Nevertheless,
the visit gave us the opportunity to share
some thoughts.

Although we compete for comet discov-
eries, Austin and | instantly began sharing
hunting strategies and friendly gossip. It
quickly became apparent that our ap-
proaches to searching are different, but
that we share a deep respect for both the
hunt and the prey. | also found his
comments about the philosophy of comet
hunting deeply illuminating.

Michael Stecker took this 20-minute expo-
sure of Comet Austin on May 3rd. He used
an 8-inch f/4 Takahashi reflector and hy-
pered Kodak 2415 film.

“The main hazard of comet hunting,"
Austin reflected, “is not galaxies, not
light pollution, but success.” Perhaps this
comment comes with the benefit of hind-
sight. Had he known how chaotic his life
would become after he found his latest
comet, Austin said he “might have just
packed up quietly and forgotten about it.”

Instead he has had to endure some
rough times. Austin was quickly thrust
into the limelight when the comet showed
indications of becoming very bright. Sud-
denly he was the subject of international
media attention. But Austin’s exposure
waned as the comet’'s brightness failed to
live up to expectation; although predicted
to brighten to magnitude O, it barely
reached 4th magnitude.

Despite the world’s eager reaction to his
find, Austin complained about how his
home country treated him during the
affair. Ironically, New Zealand television
virtually ignored the event. It seems one is
never a hero in one’s own house.

Now that the comet is leaving the inner

It

soiar system, auux ~>
behavior like a political fiasco. So who is
to blame for “ Austingate” ? No one really
— and certainly not the discoverer him-
self. Comet Austin, the phenomenon,
flopped because an uncertain event was
oversold. It’'s simply hard to predict the
behavior of a comet coming in fresh from
the Oort Cloud.

A tall, thin man in his mid-forties,
Austin got a very early start with comets.
He claims comet watching is a long-
standing family tradition. His mother
showed him the Great Southern comet o:
1947 when he was only three years old,
and the sight remains one of his earliest
memories. As a comet hunter, Austin has
had incredible luck. He has managed to
make three discoveries in only 243 hours
of searching, and each comet bears his
name alone.

Austin started hunting for comets in
1956, though he spread his time ver>
thinly. It was not until June 18, 1982, that
he found his first — an object that put on

From a set of luggage to a full-blown planetarium injust 10 world geography, plate tectonics and a variety ol other

minutes; this is only one of the incredible features of the
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tne world. For more informa-
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Mohns Observatory
Sheridan College

Sheridan, Wyoming

Sheridan College recently com-
pleted a fund drive to provide a
home for a 12'/j-inch Ghikas re-
flecting telescope. The major
benefactor provided a facility in-
cluding the 14-foot dome. During
the first few months of operation,
several thousand school cnildren
and other lay people in northern
Wyoming have taken field trips ;c
the observatory. Regular credit
students in the college acacemic
program find this facility a valu

able addition &
their science pro
grams Hanas-oi

use of the tee
scope and dark
room facilit.es ar
providec to the stu
dents.



LFRED JOY was lucky. He was one
A of Mount Wilson Observatory’s
most illustrious astronomers, and he nar-
rowly escaped death in 1946 when he fell
more than 20 feet off an observing plat-
form. Even though his assistant got help
immediately, there was doubt he would
survive his massive injuries. Had he been
observing alone, Joy might have died.

Observing can be dangerous. In fact
astronomy has been rated the seventh
most hazardous white-collar profession

(S&T: March, 1989, page 247). The death
of Marc Aaronson in 1987 is a cold
reminder. He was crushed by the rotating
dome of the 4-meter Mayall reflector at
Kitt Peak National Observatory. It was
the most serious of several accidents in
recent years.

Astronomers do take chances whenever
they are with a telescope. On Arizona’s
Mount Lemmon, an observer was busy
doing photometry when he heard a knock
at the door. It was someone from a
neighboring telescope, his face covered
with blood. He had walked into a corner
of an instrument attached to the tele-
scope. This kind of accident is surprisingly
common, since a heavy instrument bolted
to a multi-ton telescope will not budge
when a 180-pound observer walks into it.
Even 1 have earned a bruise and a head-
ache that way while imaging Comet Hailey
through a 61-inch reflector. (Later, 1
could not detect the slightest telescopic
shift in the perfectly tracked image.)

Sometimes accidents happen because
the observing takes place where it's dark
and cold. Long nights under such condi-
tions can be taxing on the body and mind.
High elevations may be fine for infrared
telescopes but not for humans used to
breathing oxygen in abundance at sea
level. Furthermore, the drive to and from
mountaintop observatories can be danger-
ous. In 1986 two people perished when
they drove off Hawaii's Mauna Kea after
observing Comet Hailey from 9,000 feet.

Thanks to the need to point telescopes
and their equipment at odd angles, ob-
serving platforms and dome walkways can
become perilous at any time. Such was the
experience of one observer at the Anglo-
Australian Telescope. Trying to avoid a
jutting instrument, he paraded right off a
walkway into the center of a hoist in-
tended to lift the mirror cell. He narrowly
escaped death. And no, the walkway did
not have a rail.

Portable amateur telescopes are a bless-
ing, since they submit somewhat if a user
bumps into them. In fact | don’t consider
a telescope really mine until | have bruised
myself on it somehow. The worst such
incident happened just a few months ago
when | was removing an 8-inch Schmidt

2 o b mon

camera from its fork mount. During this
awkward task, the camera slipped and
started to fall. By quickly moving my
hand between the camera and the base of
the fork, | traded one impact for another:
camera safe, finger healing.

What about the fear of accident? Re-
cently l1arrived alone at the 61-inch reflec-
tor high in the Catalina Mountains north

of Tucson. A message from the site
manager was waiting for me: “ Keep the
radio on loudly, and do not leave the
observatory site during your run.”” Ap-

parently, an environmental group had just
vandalized a University of Arizona tele-
scope to protest the construction of a new
observatory at nearby Mount Graham.
What's more, they had threatened to
strike again. “ Our facility is less likely to
get damaged if someone is there,”’ the
note continued, “ as the group so far has
targeted telescopes, not people.”” Hardl>
encouraged, | managed to get though an
otherwise uneventful evening anticipating
the worst.

Comet observer Stephen Edberg of La
Canada, California, had an eerie experi-
ence one night when a sheriff's truck
passed by his roadside observing site and
scanned the lower terrain with a search-

light. “ Later, | heard footsteps down
slope,” says Edberg, “as if someone was
trying to walk unseen.” Then the sound
slowly faded wuntil it was gone. These

footsteps were real, but how often have
we heard other noises and imagined wild
animals or lunatics lurking in the rough,
or been startled half to death? (Last
October’'s Amateur Astronomers depart-
ment considered several ghost stories,
some of which were likely born out of
loneliness and fatigue.) Indeed, the percep-
tion of trouble can be as frightening as
real trouble.

As lava shot 2«X f«re
ward from the .our
Hawaii's Rilajca

on September 25.
Stephen J. O’Nluar*
of the two siiho..t:ir
lower left) was
away, scanning the >
novae with 10 x 50 .
lars. Section of j a
color bv O’Meara.

ft-
> )

How do we minimize r.sk” Tre
way is never to observe alone. If yc_
go out by yourself, please te.l scr
where you will be and when >>
return. The University of Arizona
vides its observers with a specia neu
that can alert emergency crews A:
dome offers some protection
outside world; a solitary amateur se:
a field is an easy target for attacic. r
the telescope in the dark could bear
resemblance to a mortar or other ur:
piece!

All other precautions aside, te.esco
weapons system won't help f Nature
is the problem. On the evening of Se:
ber 25, 1982, a mile-long fissure o0;
on the floor of the Kilauea volcar.
Hawaii's Big Island, through
spouted a 200-foot “ curtain of fire
hundreds of people viewed the eru
safely atop the crater wall, Stephs
O’'Meara was strolling the caldera
with his 10x50 binoculars, only 75
from the fountains.

“ Sitting two feet from a lava fa
watched the flow of new land pour
the volcano’s floor with pops and

gles,” Steve wrote in his Hawaiian ;
“1 decided to walk the perimeter o
flow to the fissure, where the p

activity of the fountains was dying d
At one point | took the opportune
nova hunt not three feet from an ad'
ing wall of lava.

“ Lying supine, glasses raised to the
| searched star fields in Monoceros.
spite purple sky, green stars, and \
molten rock, | completed the search
tered from a chilling breeze by the he
the flow.”

DAVID H. L
120 William Care
Tucsor., Ariz. 8
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Order 46549 CLARK ... $39.95
& gar-~..1M .1 11 m
> Webb Society Deep-Sky Observer's Handbook
Volume 8 — Variable Stars
T Edited by Kenneth Glyn Jones

This book by John E. Isles covers stars-whose brightnesses
.change with respect to time. Part | first explains the history of
variable'star, observing, followed by sections on classification, |
physical description,-! and observing techniques. Part Il then
provides an extensive field guide with finder. charts.covering 110

% variablestars. 210 pages, softbound.”
‘& 1 e* & | £li* Order 02083 WEBB, VO 8 .. ,$!1_9.95
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mglossary and index. "The value of this visually impressive volume
is its depth and breadth as well as its timely reporting on the
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pages, oversize hardbound./
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" one another.'Specially designed constellation-charts and star——>f;
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V'50 charts, IT,tables, sohbound.
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r<TARLIGHT NIGHTS: The A
L J tures of a Star-Gazer,* is the at
ography of the late Leslie Copus P
Born in 1900, this renowned On:o
teur astronomer discovered 12 come:
made more than 132,000 obser\a:ic
variable stars before his death in
The book depicts his life as almos: ii
showing a man so entranced with t:
that, to him, earthly problems ;
didn’t exist. As a young reader |
thought that such a life was possible
interested in the stars and ail v
disappear.

But Starlight Nights is not <
autobiographical. Peltier intertwine
from his life with lessons about si
ing. The book is a personal hymn
observing and how it affects our i.\
other book celebrates the virtues o
teur astronomy so successfully.

Starlight Nights exudes magu :r
opening sentence: “ There is a cn:ll
autumn air as 1walk down the pa
leads along the brow of the h.ll
Likewise, a chill went spiraling i
down my spine as 1 read on. Bej
with the sighting of two mighty cci
1910, Peltier advances to his teenag
and tells a wonderful story of no-
clear, spring night he looked skyvs
suddenly realized he did not knew i
star. He resolved to learn his wa>
the sky. But before using his gui
of the stars, Peltier began with
slate; he attempted to see the r.i
on its own terms, guided only
imagination.

Soon Peltier acquired his first te,
We learn that he had to pick 90C qi
strawberries (at two cents per qi
earn the money for the 2-ir.cn re
After getting it, he was stunnec
disappointing views; he didn't re
first that a telescope needed to be :

That strawberry spyglass wa™ .
telescope Peltier ever had to buy. 1
two instruments, 6- and 12-inch
tors, were essentially given to f
used the 12-inch mostly to obse:
able stars. But the 6-inch was fo
hunting, and he was delightec |
that Zaccheus Daniel of Princeton
sity Observatory had used it to
three comets:

So actually this telescope that was
me was really a patriarch with a
honored past. But already its birth
was lost and the story of its yout:
forgotten. Rather piqued by such
vowed that some recording of its ear
as they were known to me, woul*
permanently preserved. . . .

‘ Available from Sky Publis.n.r.g
S8.95, postpaid in the United S:a:ei



It seemed to me that if ever human attributes
could be invested in a thing of metal, wood,
and glass then this ancient instrument now in
my keeping must long for one more chance to
show what it could do.

Among the book’s wide variety of ob-
serving experiences, those about his comet
discoveries inspired me the most. When |
first met Peltier in 1974, | wanted him to
share his comet adventures with me. But
he was a quiet and modest man, eager to
discuss observing in general but not the
stories of his own successes. That would
be the job of others to tell.

Peltier traveled rarely; a socialite he was
not. One time, however, Peltier did go to
California to accept the Bruce Blair
Medal, offered by the Western Amateur
Astronomers for outstanding achieve-
ment. Walter Scott Houston recalls how
one person there asked Peltier why he
took the train to California. “ Because,”
Peltier answered seriously, *“the stage-
coach no longer operates!”

My second visit took place a few
months before his death. By this time |
was much more serious about comet hunt-
ing and he far more reminiscent. We also
spent much time discussing Starlight
Nights. It was his magnum opus, his
proudest achievement in writing. There
are too many books on theoretical astron-
omy, he told me, and not enough about
the passion of a clear night that can come

only from someone who has experienced it
firsthand.

I have a special copy of Starlight
Nights, a rebound second edition with
extra pages in front. Like a lucky rabbit’s
foot | carry it with me whenever | give a
talk or lecture and quote extensively from
it. The date and subject of the talk
subsequently get recorded in the blank
front pages. | have now quoted from it
nearly 150 times, because it so successfully
captures the mood, intensity, and fun of
the amateur spirit. If your parent, child,
spouse, or friend asks why you are so
committed to amateur astronomy, have
them read from this book. They might
find a passage like the one that follows
reason enough.

Time has not lessened the age-old allure of
the comets. In some ways their mystery has
only deepened with the years. At each return a
comet brings with it the questions which were
asked when it was here before, and as it rounds
the sun and backs away toward the long, slow
night of its aphelion it leaves behind with us
those questions, still unanswered.

To hunt a speck of moving haze may seem a
strange pursuit, but even though we fail the
search is still rewarding, for in no better way
can we come face to face, night after night,
with such a wealth of riches as old Croesus

never dreamed of.
DAVID H.LEVY

120 William Carey St.
Tucson, Ariz. 85747
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Thousand Oaks Optical solar filters are recognized around the
world for their quality, consistent density and even coating across
the entire aperture. We specialize in solar filters only and are the
margest solar filter manufacturer inthe world. Filters are available
to fit all brands of telescopes and binoculars. Thousands of
our filters ars In use around the world. The preferred
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NASA aboard the Space Shuttle.
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polished and TRIPLE COATED with a Nickel-Chromium alloy
(sarme as Inconel). Mounted in a machined aluminum cell ready
t attach toteiescope. Solar imege is yellow-orange No secondary
filtering is necessary.

TYPE 2 -Same as type i, except stainless steel is combined
mthe coat.ng to provioe an even more durable surface that highly
‘esists wear due to excessive handling and uitraviolet radiation.
Solar imege is also yellon-orange.

TYPE 3  Coated to a neutral density of 4 for serious
astropnotographers who desire the shortest possible shutter
speeos with siow filns. Solar image and optical quality same as
type 1and 2 Type 3filters are for photographic use only.
Type f & 2are for unlimited visual use and general photographic
use. Instructions included with al filters, including tips on solar
photography

Qur filters are many times nore durable than common aluniniz-
ed Mylar Type 1fitters are warranted for 3 years against defects
mmeter as. workmanship and coating. Type 2 and Type 3filters
are warrantee for 6 years. Aiumnized plastic cannot hold up t
long torr ..travoiet rad.at.on and environmental contaminants
as as New-chrome anc staniess steei coated glass.
Wrmktt Ma- an ca.se . sa. anc photographic difficulties,
car be easy ca.-agec in hana.ng or if piacec on an uneven
s."ace anc s difficultt cear Ksc a i.gnt blue so.ar image
ooes ot -c-: as ceca anflam *

GLASS (Full Aperture) Type 1

Aperture mounted: Aperture unmounted:
24" $ 4400 24" .. .
31" 4800 m3.1".. 38.00
3.5” to 4" 5400 3.5" to4" 44.00
5" 69.00 5" 59.00
6" 7400 6" . 62.00
8" 80.00 8" . 76.00
10" 99.00 10" 89.00
11" 10900 11" 99.00
12.5" to 13.1" 12900 125" to 131" .. 109.00
11" _ 149 00

40mm to 80mm Binoculars

GLASS (Full Aperture) Type 2

Aperture mounted: Aperture unmounted:
2.4". $ 5900 $ 45.00
31" 6200 49.00
35" to 4" 72.00 55.00
5” 92.00 75.00
6" 99.00 85.00
8" 119.00 99.00
10" 129.00 115.00
11" 14900 11" .. 129.00
125" to 13.1" 160.00 12.5" to 13.1' 149.00
14" e 18900 14" ... 169.00
40mm to 80mm Binoculars . $109.00pr.
GLASS (Full Aperture) Type 3

Aperture mounted: Aperture unmounted:
2.4". ...$ 7700 24" ...

3.1". 80.00 3.1" .. .

3.5" to 4" 94.00 3.5" to4 72.00
5" 119.00 5" ... 90.00
6" 129.00 6" 110.00
8" s 154.00 8" 129.00
10" 168.00 10" 149.00
11" 193.00 11" 168.00
12.5" tol3.1" .. 219.00 193.00
14" 245.00 219.00

OFF-AXIS Type 2
2" (For6' Apertures) $ 59.00 3" (For8 Apertres; $ 69.00
4" (For 10't0 119  79.00 5" (For125'to14") 89 00

ORDERING INFORMATION: Solar filters are sh.pped tree r
continental U.S. when payment is included with order. Shipping
extra on credit card orders ($3 -$6 depending on apenure.) Pay-
ment may be made by personal check, bark check or money
order. We also accept Visa, Mastercard and American
Express. PLEASE SPECIFY TELESCOPE BRAND
AND/OR OUTSIDE DIAMETER MEASUREMENT OF
TELESCOPE TUBE. The cost of the filter is based on the
telescope aperture. The mounting cell fits over and around the
end of the telescope tube. The coating faces the rada
Unmounted filters are the glass only.

Free brochure available. Foreign inquiries. P ease nciude S' fc
retun airmail postage of brochure. Proforma invoices ava.iao e
upon request.

30 DAY UNCONDITIONAL MONEY-BACK GUARANTEE

SOLAR ECLIPSE VIEWERS
Mylar

Optical quality aluminized Mylar mounted inrigid frame. Comes
with protect ve envelope. Mylar window 15/8' x 3 1/8.
25/8' x4 1/2' overall size........cccceeeeeenens
Please add appropriate shipping /handling:
1-10 units $1.00 shipping/handling
11-20 units $2 00 shipping/handling
Add $1 for each additional 10 units.

$L0CEa

Glass
Coated with Nickel Chromium & stainless steel. Comes with pro-
tective envelope. Overall dimensions and aperture:
212' XA U2
<Mnimum of 5 units per order.
Shipping/handling:
5 Units $300
Add &L for each additional 5 units.
Quantity discounts over 100 available

THOUSAND OAKS OPTICAL
Box 248098

Farmington, Michigan 48322-8098 USA

Phone: (313) 353-6825 Fax: (313) 350-3111

i

J

OrbSim2 $49500,
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Carolyn Sho«
ing in on the
Jean-Louis F

44T~ IVE, FOUR, three, two, one, most success
JI close!” The night's first 8-minute coverer. To d
exposure is done. Eugene Shoemaker and discovered -I
| race to prepare the venerable 18-inch the 18-incn S
Schmidt for the next one. | have already era atop Faj
tain. She sha

loaded a new film into its holder and . .
eries with he

rushed it upstairs to Gene. We exchange
film holders. Gene puts the new one into
the telescope and sets the focus. | read
him coordinates and move the dome. He
slews and sets the telescope. “ Five, four,
three, two, one, open!” Total elapsed
time between exposures: only 2 minutes
and 15 seconds.

If tonight remains clear we will have
exposed almost 300 films by the end of
this 572-night observing run. But we're
apprehensive about the weather. This af-
ternoon clouds hugged the mountaintop,
threatening to put an early end to our last
observing night. Gene's wife Carolyn,
though, was upbeat: *“ Maybe they’ll
drop.”

Each month the Shoemakers leave their
home in Flagstaff, Arizona, and drive
some 500 miles across the desert to Palo-
mar Mountain in Southern California.
There they scan the skies for planet-
crossing asteroids and comets. In fact,
tonight Carolyn is downstairs, already
busily examining the new films for any
tiny speck that shouldn’t be there.

Earlier during this run she discovered
her 21st comet, and a week later she
found her 22nd. That tied her with Wil-
liam R. Brooks as the second most success-
ful comet discoverer in history (see last
month’s issue, page 470). Now it is only a
matter of time before she accomplishes

Ash Domes hsve been recognized internationally by
major astronomical research groups, universities, col-
leges, secondary and primary schools for their perform-
ance, durability, and dependability. Mechanical or
electrical dome and shutter drives in sizes from eight
to 36 feet in diameter; sensibly priced.

Brochures and specifications available.

ASH MANUFACTURING COMPANY, INC.
BOX 312, PLAINFIELD, IL 60544; 815-436-9403

what was once unthinkable — to have
more comets named for her than for the
great Jean-Louis Pons. Standing on this
threshold of astronomical fame must seem
dreamlike to Carolyn, who not too long
ago led a very different life.

HOMEMAKER TO COMET CHASER

Carolyn Spellmann Shoemaker was
born in 1929 in Gallup, New Mexico. Her
father was a poultry farmer and her
mother a schoolteacher. Carolyn herself
taught junior high school, though she
never enjoyed it. She married Gene in
1951 and spent the next 25 years raising

FOCUS ON

Columbia University
Millimeter-Wave

Sky Survey Project
Cerro Tololo Inter-American
Observatory, Chile

The 48-inch  millimeter-wave
telescope was installed at Cerro
Tololo Inter-American Observa-
tory and saw first light in De-
cember of 1982.

Its large-scale survey observa-
tions of molecular clouds in the
southern sky have already re-
vealed much new information on
Milky Way structure and on the
makeup of our nearest galactic
neighbors, the Magellanic
Clouds.

The photo taken
at 2,200 meters ele-

vation at Cerro
Tololo shows the
specially made

wide-slit dome, the
surface of the tele-
scope dish, and the
building.

Photo by Joe Montani

Gene, who j
planet-crossij
and comet sc
telescope

ago. Photoi-
Mueller o: F.
servators.

three children. She also spo
doing field geology with Ge:
time he was studying impa
Earth for the U. S. Geolo£.c:

Anxious to become more
science, Carolyn joined
planet-crossing asteroid surv
project directed by her huso
tech astronomer Eleanor He
later Eugene and Carolyn s:
pendent program with P<d:
Schmidt. Their goal wa*
sufficient number of planet-
oids and comets — those
overlap that of a plane: -
how many of these objects
They hoped to refine calc-
cratering rates on the ter:
(including those on Earth
the Mcon and the many
outer planets.

To examine the exposec
uses a stereo microscope
photographs of the same |
This, she says, gives her a <
seeing the solar system
stereo scanner differs subs
the blink comparator -sec
baugh to discover Pluto. Ir.
atiming device switches the
film to its mate. Tombar-g
for objects that shifted
“ blinked.” In the Shoerr.a
two identical films taker, ar
apart are viewed simultane:
ject moving retrograde,
against the stars appears
the general plane of the bac
An object moving rapidly
below the star field. It
minutes to examine comp.:



the Schmidt's 6-inch-diameter pieces of
circular film.

Carolyn discovered her first near-Earth
asteroid in 1983. It was an Amor type (a
Mars crosser) later named Nefertiti. She
also found another Amor known as
1983 RB. Later that year Carolyn found
her first comet. Announced as Comet
Shoemaker 1983p, it would be the first of
along series of rapid-fire finds.

NO MINOR TASK

As she closes in on Pons, the 18th-
century concierge of Paris Observatory
who has 26 comets officially named for
mm, Carolyn reflects on the enormous
ffort required to find them. A typical
cbserving night's work lasts 13 hours.
During this time she and Gene, along with
i helper, take more than 27 stereo pairs of
overlapping regions of the sky. Often only
wo weeks separate the end of one run
ind the start of another. So Carolyn
night finish scanning the previous run’s
Iims only a day or two before it is time to
eturn and try again.

There is one question that seems to
lizzie in every comet hunter's mind: Is a
ohotographic discovery the same as a
'isual one? Definitely, yes! In fact, it
isually requires more work. Scanning
Ims for comets takes about the same
imount of diligent searching as a visual
)bserver might spend. And this does not
nclude the hours spent acquiring the
)hotographs. Over the last nine years,
Carolyn has examined some 6,000 pairs of
11ms. Since she spends about 20 minutes
>er pair, her discovery rate is about 100
earch hours at the stereo microscope per
omet find.

The long periods of scanning tire both
he eyes and the mind — a complaint
?lyde Tombaugh also had — and a short
>alk or diversion is needed every hour or
0. But Carolyn doesn’'t find the task
particularly tedious. “ Finding unusual
rings, especially comets, gives me the
eeiing that something lives and breathes
ut there.”

To the scanner of films, the art of
sarching for comets photographically is
very bit as much visual observing as
eing out with a telescope. Tombaugh felt
hat way 60 years ago. And Carolyn, a
jver of the outdoors, feels that “ looking
t films is like actually going outside.”
dways an astute observer, Carolyn has
eveloped an ability to spot faint moving
bjects, and even fainter cometary halos
round them, over many years of search-
lg. “1 am enormously proud of her,”
iene says. “As long as we have been
sgether, | have known that eagle-eyed
Carolyn is a great observer.”

DAVID H. LEVY
120 William Carey St.
Tucson, Ariz. 85747

OPTIC-CRAFT MACHINING
33918 Macomb, Farmington, Mich. 48024, ph. 313-476-5893
Builder of Precision Clock Drives ana Equatorial Mountings

Obtain an Optic-Craft SiOereai clock Orive that features, variable clutching torque, 100% continuous gear maa-
adaptable adjustment and mounting capability, and minimum of 130 ft.-lb. torque, all in one unitized assembly. O'
motors: A C synchronous. D C. 6 A C stepper DRIVES: 6 6" $S410 00, 9" $495 00. 12" $795.00; also 16". 20" 6

models. EQUATORIAL MOUNTINGS:

Ball-beanng design, 1" :0 4.5" diameter

solid steel shafts, Irurt $300.00 to

$3,950.00. ACCESSORIES circles, cra-

dles, wedges, piers Se id for free cata-

log

Shown left: 4" shafts t; <9 16" drives,
$9,100.00 for 22" /5 Newtonian

Shown right: 20" polar dnve with D.C.
motor £ control, producing all track
rates & rapid slue. $3,210.00.

THE SKY IS NOT THE
LIMIT WITH FUJINON.

Fujinon is better by far. Every com-
puter-designed, optical surface is
electron beam coated (EBC) with zir-
conium oxide. 99.9% of the light strik-
ing any surface passes through. More
important, 95% of the light entering
the objective lenses emerges from the
ocular lenses. And each model meets
U.S. military specifications for
strength, shock and temperature re-
sistance, and for being waterproof.

The new F-series (7 x 50 FMT-SX
and 10 X 70 FMT-SX) gives the ulti-
mate in brightness and resolution.
With flat-field optics, tangential and
sagittal astigmatism and distortion are
reduced to levels the eye can’tdetect.
From center to edge, the image is per-
fect. For improved color correction,
objective lenses have a longer focal
length. Eyepieces, with 27mm ocular
lenses, are comprised of 4 groups —
5 elements. With 23mm eye-
relief — the world’s
longest — you see a List 599%
full image even when
wearing glasses.

In addition to Fujinon’s
patented EBC coating,
inside the light alloy
housings, surfaces are

ioxzo fmt-sx

ribbed and finished in matte black.

Lens and prism edges are carbon blac<-

coated to further reduce reflections.

Optional accessories include: tripod

adapter, nebula filters, vision correcting

diopter attachments and haze, polariz-

ing, and neutral density filters.
Fujinon’s 25 x 150 MM Astronom-

ical Binocular — The world's most

powerful. The same binocular,

with conventional instead

of rigru-angle view-

ing, is used by the

U.S. Navy and

Coast Guard. Exit pupil:

6mm; brightness fac-

tor: 36; field of view:

2°42 ; weight: 64 Ibs.

Suggested list: $11,000.00 including

pedestal for permanent installation.
For more information, a free color

catalog and the name of your nearest

dealer, please contact us. If there is

no dealer near you, order directly —

with 10 day free trial. Major credit

cards and certified checks accepted

Ol e

FUJINON 10 High Point Dnve Wayne NJ 07470
(201) 633-5600  Dea er Inquiries invited



been trying to reduce their effect on Van
\leck Observatory, which resides on its
campus. However, he says a compromise
has been reached: the school will or-
der 80 new campus lights but all will be
fully shielded. Upgren has also recently
prevailed on the university’s president
to help him get shielding for the city’s
streetlights near the observatory.

Eric Johansson and fellow members of
the Amateur Telescope Makers of Bos-
ton are working to preserve the club’s
dark-sky site. Realizing they cannot move
a reasonable distance away from the
city’s light pollution, they have decided to
stay put and fight. Johansson is now try-
ing to develop suggested bylaws.

The club’s vice president, Mario
Motta, had to deal with just such a
threat at his home observatory in Lynn-
field, Massachusetts. Observing was fine
until the local power company replaced
a burned-out mercury-vapor lamp near
his property, ruining his view of the
southern sky. Motta reacted immediate-
ly, and by getting only six neighbors to
sign a petition he got the local power
company to install a fully shielded, high-
pressure sodium lamp. More important,
Motta says, the power company how
plans to replace most of the town’s
lighting with similar fully shielded fix-
tures by 1996. “It wasn’t a hard battle to
win,” he adds.

In response to these and other solo
efforts, conference attendees voted to
form a lobbying group — the New Eng-
land Light Pollution Advisory Group
(NELPAG) — which will be distinct
from the nonprofit IDA. To obtain
NELPAG’s free newsletter, send a self-
addressed, stamped envelope to Daniel
Green, Smithsonian Astrophysical Ob-
servatory, 60 Garden St., Cambridge,
MA 02138.

IDA members stress that it IS possible
to slow the rampant growth of light pol-
lution. Just as the installation of one bad
light can lead to another, a lighting or-
dinance in one community can snow-
ball into others. But to make this hap-
pen. they say. We have to act, because if
lovers of the sky don’t care, why should
anyone else?

STEPHEN JAMES O'MEARA

IDA M em bership

If you would like to join the Interna-
tional Dark-Skv Association (IDA) write
them at 3545 N. Stewart Ave., Tucson,
AZ 85716. The standard membership
dues are $20 per year. The IDA has
copies of the lighting ordinances men-
tioned in this article.

STAR TRAILS

Some Thoughts on Pet Nai
for Minor Bodies

By David H. Levy

David Levy and his late tabby, Lima Bean. Photograph by Bob Summerfie

E VER SINCE ORION insisted on
taking his two dogs with him to
the heavens, skywatchers have

indulged their pets. Almost every as-

tronomer | know has a special cat or
dog. and many of these animals go
through life with appropriate names like

Milky Way, Kitt Peak, and Hailey.

Naming your pet Cassiopeia, Umbra,
or Copernicus is not a bad way to cele-
brate your interest in the sky. But some
astronomers have gone so far as to
name celestial bodies after their pets!
Take for example, asteroid 2309, which
has been renamed Mr. Spock. The
following citation appears in Lutz D.
Schmadel’s Dictionary of Minor Planet
Names:

Named for the ginger short-haired tabby
cat (1967- ) who selected the discoverer
[James Gibson] and his soon-to-be wife at a
cat show in California and accompanied
them to Connecticut, South Africa and Ar-
gentina. At El Leoncito he provided endless
hours of amusement, brought home his tro-
phies. dead or alive, and was a figure of in-
terest to everyone who knew him. He was
named after the character in the television
program “Star Trek” who was also imper-

turbable. logical, intelligent &
ed ears.

Although Mr. Spock is
matic example of an astero
a pet, it is not the first. In 1
astronomer Max Wolf dis
minor planets (the astero
483), which he later namec
Seppina after his dogs Pete

No one begrudges an
right to love an animal, bu
priate to name a minor plai
Commission 20 of the Intel
tronomical Union — the ¢
ble for approving asteroid
generally opposed to it. Ne
the selection of Mr. Spock
versial. Some astronomer?
the name and the whims
but others were incensed:
honor a poet (the asteroid
speare) or a composer (18
naysayers argued, wouldn
mean such a choice grou
Mr. Spock is now official.
20 has since passed a resoli
aging pet names. Howevei
outright ban, and the debc
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OPTIC-CRAFT MACHINING

33918 Macomb, Farmington, Ml 48335 « 313-476-5893
Builder of Precision Clock Drives & Equatorial Mountings
QOptic-Craft Machining has been creating precision clock drives &
mountings worldwide for 21 years. Our drives feature full-
surface variable clutches. 100% gear mesh, minimum 1,300-ft-
Ibtorque, ina corplete unitized assembly Motors AC. synchro-
nous & OC. stepper. Drive
models 6.6' $455, 9.0"
$540 up to 32" dia. egua-
torial mountings. Ball-
bearing design T- to 45-
dia. solid steel shafts,
51# to 680# heads. From
$300 to $6,800. Accesories:
Circles, Cradles, Wedges,
Piers. Send for free catalog.
Shown: 20-
Drive with
D.C. control, all
rates plus slew.

METEORITES

If you own a
telescope, shouldn't
you have a meteorite?

For less than the price of an
eyepiece, you can own a piece
of another world!

Laboratory
Authenticated Meteorites

Write, cnll orfaxfor ourfree catalog
ofmeteorites and educational materials.

New England
Meteoritical Services

P.O. Box 440 S, Mendon, MA 01756 USA
Tel 508 -478 -4020 Fax 508 -478 -5104

VALUE
ASTRONOMY
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HOME-DOM

for the
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...Priced
for the

Amateur

Call or write for
F.REE Brochure

in astronomy today."

quality of construction

and the ease of assembly,

E is the best buy

K.K., Connecticut

HOME-DO

6, 10, & 15 foot Observatories
Easy Assembly All Fiberglass
Stand-alone or On-building
Priced from only $1950

Affordable Without Compromise

T echnicallnnovations, inc.
22500 Old Hundred Rd * Barnesville, MD 20838 * 301-972-8040
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A$r Do'-'es have beer recognized internationally by
”130r astronomical research groups, universities, col-
eges, secc-aary and primary schools for their perform-
ance, d-'ac ty. and dependability. Mechanical or
e-ecr-ca dc~e and shutter drives in sizes from eight
to X. ~ee- - diar-iete'. sensibly priced.

3'ocr'.res and specifications available.

ASH MANUFACTURING COMPANY, INC.
BOX 312. PLAINFIELD. IL 60544; 815-436-9403

FOCUS ON

Wilson Coulee
Observatory
Calgary, Alberta, Canada

Located 14 kilometers south of
Calgary, this observatory is situated
V on the grounds of Strathcona-
Tweedsmulr School, near the edge
of the Wilson Coulee. The 14'6”
(4.4m) ASH DOME houses a 32-cm
Newtonian telescope mounted on a
Byers drive. This facility was made
possible by a grant from the City of
Calgary's Alberta 75th Anniversary
Committee.

The Observatory and nearby class-
room/laboratory provide members of
the Royal Astronomical Society of
Canada, Calgary Centre, with a well
equipped site from which to study
the night sky. In addition to R.A.S.C.

observing protects, the
facility is used to pro-
mote astronomy by or-
ganizing group observ-
ing sessions for school
science classes and
the general public.
This observatory IS
owned and operated
by the R.A.S.C., Cal-
gary Center.

Actually, all cats that agree to pu:
with astronomers are honored b> a
gle Earth-crossing asteroid — 4
Ubasti. Jean Mueller, an inveterate
lover, discovered it in 1987 from P;
mar Observatory. Several years la
Gareth Wailliams, associate director
the Minor Planet Center in Cambuc
Massachusetts, wrote the following c:
tion in the Minor Planet Circulars:

Ubasti, also called Bastet or Bast, was
ancient Egyptian goddess worshipped in
form of a cat. Originally a goddess of t
home, in the New Kingdom Ubasti »
equated with the lioness war goddess. T
name is being dedicated to observatory a
throughout the world.

Then Mueller's own Pepper C
passed away. Schmadel’s Dictionary ad.
this line: “This name is particular
dedicated to the discoverer's belove
companion for the past ten years. Pep
per Cat (1974-1991).”

Yes, Ubasti honors all cats, includir.
my own late Bounder and Lima Bean. -
large Russian Blue, Bounder one n:gr
decided to help me estimate the bright
ness of variable stars in the Orion Nebu
la. Leaping onto the middle of the tube
Bounder tried to climb to the top. Be
fore | had time to react, the telescope
surged forward and hit the ground. A;
my nerves recovered from the shock
Bounder sat calmly on the ground,
cleansing himself. No doubt he won-
dered why | would spend time with a
telescope that couldn’'t support the
weight of a well-fed cat.

Although Lima Bean, my tabby, wasn't
into telescope jumping, we did share
many observing nights together. Just a
few months ago he joined me to watch
the Space Shuttle Discovery pass over
Tucson on a late-night descent into Flori-
da’'s Kennedy Space Center. Just after
midnight | spotted the shuttle, which ap-
peared as a deep orange ball shining
around magnitude -1 — | like to think it
was bright enough for Lima Bean to see.
I marveled at the Ist-magnitude, orange
contrail that stretched from east to west
about 5° from the southern horizon. That
feature lasted almost five minutes before
it started to fade.

That was the last observing session |
had with Lima Bean. He died the fol-
lowing week from cancer. Unlike the
long-deceased Mr. Spock, he may never
be honored as an asteroid. But some-
times when a bright satellite passes by, |
remember my night under the orange
arch, when | said a silent goodbye to my
unforgettable cat.

Levy can usually be found searching the
heavens for “hairy stars" with tails.
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Fred Lawrence Whippie, the dean of cometary science, at his office at the Harvard-Smithsonian

Center for Astrophysics in Cambridge, Massachusetts. In recognition of his valuable contribu-

tions to the study of comets and meteors, Whipple was awarded the Smith Medal by the Na-
tional Academy of Sciences in 1949 and the Bruce Medal by the Astronomical Society of the
Pacific in 1986. Asteroid 1940 was named Whipple in his honor.

H Star trails By David H. Levy

Dr. Comet at 95

| t’s referred to

1906 — a small group of astronomers

born that year whose accomplish-
ments span the full range of astronomy,
from meteors to galaxies. Four of them,
Clyde Tombaugh, Bart Bok. Peter Mill-
man, and Pol Swings, left their marks by
discovering Pluto and studying the Milky-
Way, meteors, and comets and stars, re-
spectively. Fred Lawrence WTiipple, a.loa.
Dr. Comet, is a fifth, and at age 95 he is
still pursuing his passion. Whipple is best
known for his theory on the nature of
cometary nuclei, which revolutionized
the science of cometary astronomy.

But comets weren’t his first love. “I
was a farm boy till | was 14" says Whip-
pie. Bom in Red Oak, lowa, he never did
any serious observing while growing up.
“l was busy going to school and earning
a few dollars trapping skunks and selling
their furs,” he recalls. As a youngster he
contracted a mild case of polio that pre-
vented him from following his dream of
becoming a professional tennis player. In

as the Class of

1920 he moved to Long Beach, California,
and eventually enrolled at the University
of California, Los Angeles, as a mathe-
matics major. “Mathematics seemed easy
and it gave me lots of time to play ten-
nis,” Whipple says, laughing. “But then |
realized that becoming a math professor
could be the most boring life | could
imagine” So in his junior year he shifted
his focus to astronomy. After graduating
in 1927 he accepted a teaching fellowship
at the University of California, Berkeley.

At first, Whipple’s astronomical re-
search had little to do with comets; in
fact, his doctoral thesis dealt with deter-
mining the radial velocities of bright
Cepheid variable stars, including Delta
Cephei and Eta Aquilae. “l used the 36-
inch refractor at Lick Observatory,” he
remembers. “After a few nights of taking
the stars’ spectra | wanted to go outside
the dome and actually see what stars |
really was observing! That was the extent
of my interest in the constellations.”

In 1930 an early hint of the direction

at Whipptes career came vka OXx*
Tombaugh found Phac. A: Sentbev-
Umversrtv of California professor Armm
Leuschner set Whipple and Ernest Bower,
another graduate student, to work calcu-
lating an orbit for the new world based
on a few precise observations of its posi-
tion. “We eventually computed several
orbits,” says Whipple, “and some of the
elements were not far from the final val-
ues; not bad for a six-week arc!”

After receiving his doctorate from
Berkeley, Whipple arrived in 1931 at Har-
vard College Observatory in Cambridge,
Massachusetts, then under the direction
of Harlow Shapley. Whipple’s interests
included galaxies, but Shapley, who want-
ed that aspect of the universe for himself,
subtly refused. “He specifically didn’t
want me working on galaxies,” Whipple
grimly remembers of that early crisis.

Whipple took charge of Harvard’s ob-
serving program, which included system-
atically inspecting some 70,000 8-by-10-
inch sky-survey photographic plates with
a hand magnifier. During roughly 1,200
hours of scanning he discovered six
comets, including 36P/Whipple, the 36th
known periodic comet. By the end of the
1930s Whipple was well ensconced in his
domain of the solar system.

Dirty Snowballs
In the 1940s many astronomers believed
that comets were not discrete bodies but
were “gravel banks” flying through inter-
planetary space. In March 1950 the As-
trophysical Journal published Whipple’s
seminal paper entitled “A Comet Model.
I. The Acceleration of Comet Encke.” His
meteor-stream studies showed that Comet
Encke had made at least 1,000 revolu-
tions around the Sun. “No gravel bank
could have lasted intact that long!” he
says. Whipple proposed in his landmark
paper that comets instead have large,
solid nuclei that consist of conglomer-
ates of ices, such as water, ammonia,
methane, carbon dioxide, or carbon mon-
oxide, mixed with meteoritic particles.
This theory, now popularly known as the
“dirty snowball” model, could account
for peculiarities in the observed orbital
motions of comets. It had long been
known that some comets, such as Encke,
persist in returning about an hour earlier
than the Newtonian theory of gravita-
tion would predict, while others, such as
Hailey, arrive a few days later than ex-
pected.

According to Whipple’s model, as an
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'The raporizzsg ice iezwes the comet at
rcfatiwvehr high speed producing 2 reac-
uooarv force." says Whippie. ‘This re-
sults in 2 slight change in die comet's or-
bital motion."

In 1965 he hired British astronomer
Brian Marsden, who later became the di-
rector of the International Astronomical
Union’s Central Bureau for Astronomi-
cal Telegrams. “I hired Brian because he
didn’t believe my comet theory,” Whipple
explains. “I hired him because | knew he
would confirm it, which he did.”
‘m\Well, almost Marsden at first didn’t
believe that Whipple had convincingly
demonstrated that the motions of comets
were altered by nongravitational forces,
such as the erupting gases in the nucleus
proposed by Whipple’s model. “But by
means of careful orbital calculations,”
Marsden wrote, “I convinced myself and
others that most comets are indeed af-
fected by nongravitational forces.”

Nearly four decades after Whipple’s
paper was published, his model was dra-
matically confirmed when the European
Space Agency’s Giotto spacecraft passed
within 370 miles (596 kilometers) of
Comet Hailey’s nucleus in March 1936.
Giotto sent back beautiful images of the
comet’s dark, potato-shaped nucleus the
size of Manhattan and affirmed Whip-
ple’s reputation as “Dr. Comet.”

Marsden did win another aspect of his
debate with Whipple, who had predicted

MULTICOLOUR CAMERA TEAM
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thx comas Bx Encke **ere ioaag so
much msdeus masenai dm they wexttd
disappear by the end of the 20ch century.
"Comet Encke is still with us." Marsden
adds, "and while some short-period
comets have fizzled out, the number is very
much smaller than Fred had suggested.”

This disagreement led to a highly
fruitful professional collaboration and
friendship between the two comet scien-
tists. “1’m very happy with Brian’s work,”
says Whipple.

The Energizer Bunny Scientist
Whipple’s list of accomplishments seems
to go on like floats in a parade. During
World War |l he coinvented a way to pro-
duce aluminum-foil chaff that, when dis-
persed from a B-17 or B-24 bomber, pro-
duced echoes that confused German
radar. In 1946 he designed a “meteor
bumper,” a thin protective shield attached
to a spacecraft to absorb the impact of
meteoroids (traveling at many miles per
second) by breaking up the particles into
harmless clouds of debris. Such “Whipple
Shields” have been installed on the Star-
dust spacecraft, which is on its way to an
encounter with Comet Wild 2 in 2004.

In addition to his studies of meteor
orbits and the Earth’s upper atmosphere,
in 1959 he proposed and helped organize
Project Moonwatch, an international
network of amateur observers that
tracked Earth-orbiting artificial satellites
from the late '50s to mid-"70s, which

helped improve geodetic
accuracy (S & T December
19%, page 100).

In 1985 Whipple became
director of the Smithson-
ian Astrophysical Observa-
tory, a post he held until
his retirement in 1973. He
was instrumental in merg-
ing the SAO and Harvard
College Observatory into
the Harvard-Smithsonian
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tion of his contributions, the ScMhsoo-
ian Institution's observatory on Mount
Hopkins, .Arizona, was renamed the Fred
Lawrence Whipple Observatory in 1982.
Its facilities include the former Multiple
Mirror Telescope (now replaced with a
single 6.5-meter mirror) and a 10-meter
optical gamma-ray reflector.

Whipple also wrote or cowrote several
popular-level books on the solar system
and space travel, including Earth, Moon,
and Planets (1941), Across the Space Fron-
tier (1952), Conqguest of the Moon (1953),
and The Mystery of Comets (1985).

In 1999 the 92-year-old Whipple joined
the science team for NASA’s Comet Nu-
cleus Tour (CONTOUR) mission, set to
explore comets Encke, Schwassmann-
Wachmann 3, and D’Arrest between 2003
and 2008 (see the mission’s Web site at
www.contour2002.0rg).

Until a few years ago, Whipple rode
the three miles from his home to his
Harvard office on a bicycle. Three times
a week he still shows up at his office,
where he follows the latest developments
in cometary science. In particular, he is
amazed at the sheer number of Sungraz-
ing comets that have been discovered by
the Solar and Heliospheric Observatory
(SOHO) spacecraft. When Whipple start-
ed on his long career, discoveries of Sun-
grazers were rare events, but in iust the
last few years SOHO has raised the tota.
exponentially. “More than 300 so fer!" he
exults. “It’s incredible that so Z\3AV
cometary pieces can be around.”

As we celebrate Whipple’s 95th orbit
around the Sun, we can say the same thing
about his rich and varied career. &

David Levy has discovered or codiscovered 21
“dirty snowballs” sofar, 8 of diem wan his back-
yard telescope. His radio talk show on die \W\6.
Let’s Talk Stars, is at wwv. ‘it

In 1950 Whipple proposed that the nudeus of a comet consists of a 'dirty
snowball' of frozen gases mixed with meteoritk dust As the comet approach-
es the Sun, the gases vaporize rapidly, producing jets on the nucleus's surface.
Such jets could then affect the comet's orbital motion, either by accelerating
or decelerating it This model was confirmed 36 years later when the Euro-
pean Space Agency's Giotto spacecraft passed through Hailey's Comet and
took this composite of Haley's 10-by-5-miie (16-by 8-kHometer: nudeus. Giotto

captured bright jets spewing material toward the Sun at le ft
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U TF 1had to pick an observer and say

i. either he or she is the most useful
one in the world,” says Brian Marsden,
director of the International Astronomical
Union’s (1AU) Central Bureau for Astro-
nomical Telegrams, “ | should pick Rob
McNaught.”

A staff member at the Anglo-Australian
Observatory at Siding Spring, Australia,
McNaught is indeed worth his weight in
stardust. As of November, 1991, he had
discovered 6 comets, 27 supernovae, and
17 interesting asteroids — a total that
seems to rise almost daily. His name
appears on more IAU Circulars than
anyone else except the editors.

But his own discoveries are not what
make McNaught really special. It's his
enthusiasm in confirming everyone else’s
— a time-consuming task that involves
stopping whatever he’s doing to photo-
graph a star field and then scan it. If the
suspect is there he carefully measures its
position and reports the data to Marsden.
He will search old photographic plates to
determine, say, the precursor stars of
newly found novae or to find prediscovery
images of comets. He’'ll also make pho-
tometric measurements, “all very reliably
and at breakneck speed,” adds Marsden.
“He is truly a remarkable, most energetic

Modest and reserved, Robert McNaught is
a one-man observing mill in Australia,
cranking out dozens of discoveries of com-
ets, asteroids, and variable stars. Mc-
Naught is shown here during a visit to Sky
i7 Telescope in 1990. Photograph by Dennis
di Cicco.

observer who knows how to go about his
work in an efficient and timely manner.”
McNaught is an invaluable problem
solver. Last March, for instance, a 5th-
magnitude nova was discovered in Hercu-
les. The telegram bureau buzzed with
newly arrived positions, but they all dif-
fered so much that Marsden couldn’t
possibly publish them. It was McNaught
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1991, on the day before ful
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longer on the mountain,
how to confirm it. McNaug
rescue, taking advantage of
utes of dark sky between
dawn to confirm it with
Uppsala Schmidt telescope.
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ure the positions of satellites on photo-
graphic plates. His measurements were so
accurate that they showed changes in
satellite velocity, due to “ wrinkles” in the
Earth’s shape and atmospheric drag.
McNaught joined the staff of the An-
glo-Australian Observatory in 1984. With
two large Schmidt cameras and a host of

the single-minded dedication that, over
many years, brought him to his current
success. He rarely rests. If the sky has
been cloudy and there are no new films,
he goes back to examine older data.
During one of these spells he noted a
single image of an asteroid on films from
1984. At the Minor Planet Center, Gareth
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begin with an amateur program he worked more than half a century. When regestirg, k: caegrieSot pameu-a’ >
on in his spare time. For 18 months
McNaught used a Canon T-70 camera and
24- and 85-mm lenses to take a nightly
portrait of the Milky Way and its neigh-
boring galaxies, the Large and Small Mag-
ellanic Clouds. His 60 exposures yielded
three galactic novae, a fourth in the Small
Magellanic Cloud, and more than 20 other
new variable stars.

One day in February, 1987, McNaught
awoke after a night of observing and
prepared his films for scanning. But sud-
denly he changed his mind and decided to
spend the rest of the day reading. “ | made
a specific mental choice not to search that
day,” he recalls. That night the telephone
rang. At the other end of the line some-
one was reporting a brilliant supernova in
the Large Magellanic Cloud. McNaught
stepped outside and saw the 4th-magni-
tude interloper with his unaided eye. To
his chagrin, the supernova was indeed
recorded on his unexamined films.

Although he missed that discovery,
McNaught's estimates of the supernova’s
incredible brightness changes appeared al-
most every day on the IAU Circulars.
Unperturbed at not finding the supernova,
McNaught continued his program. Several
months later he noticed something that
looked like a ghost image in a photograph
he had taken a week earlier. But there was
no star to cause such a reflection. Mc-
Naught had discovered his first comet,
which within a few months would become
a binocular object.

In May, 1990, McNaught joined Dun-
can Steel in a program for searching every
plate taken with the 48-inch U. K.
Schmidt telescope for unidentified ob-
jects. In recent months McNaught has
found two extraordinary objects. The first
is 1991 DA, an asteroid that thinks it's a
comet — every 41 years it travels around
an orbit inclined 61° to the ecliptic. How-
ever, observations made with even large
telescopes have failed to detect any coma.
The second find is indeed a comet. But
this distant visitor, known as Comet Mc-
Naught-Russell, won’t get closer than
seven times the distance between Earth
and the Sun.

Despite increasing attention to his
work, McNaught remains modest and re-
served — a personality that camouflages
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N star trails

By David H. Levy

People of the Texas Star Party

T here issomething special about
dusk at the Texas Star Party. For
many of the hundreds of people

who attend this event, it is a time they've

been eagerly anticipating for months. The

TSP is an amateur gathering unlike any

other. Walking along the telescope field in

the growing darkness is like experiencing

a scene straight from Close Encounters of

the Third Kind.

Last year's TSP, held May 4-11 at the
Alto Frio Baptist Encampment near Lea-
key in central Texas, was hampered by
cloudy skies. However, this failed to damp-
en the spirit of the nearly 700 deep-sky
enthusiasts assembled there. The final
night did offer several hours of pristine,
pitch-black skies, with stars as faint as 7th
magnitude being visible without optical
aid to some eagle-eyed observers. But time
during overcast sessions was far from
wasted. It was a chance to get acquainted
with some remarkable people. This month
let’s meet three of them: a lawyer, a com-
puter-systems director, and an executive
secretary.

Edward W. Szczepanski is the lawyer.
Specializing in maritime law, Szczepanski
(pronounced shu-pan-ski) is also an ac-

complished astrophotographer and tele
m>cope maker. One day in Januarv 19% I
was perusing old astronomy magal/ine
during his lunch break when an article

wrote on comet hunting caught his atten
lion. As he read he wondered what i
would be like to discover a comet. Tha
evening Szczepanski drove oit u th
Houston Astronomical Society s observ-
atory site near Columbus for a so.:tar\
astrophotography session. He >et jp his
4-inch Takahashi refractor and, with Ko-
dak Technical Pan 2415 film, began imag-
ing deep-sky objects.

M 101, the huge spiral galax\ north of
the Big Dipper’s handle, was the lasi one
on his list. When he developed his film the
following day, he was surprised to we the
trailed image of a IOth-magnitude fuzzv
object V° south of MIDI. He immediately
reported it to the IAU’'s Central Bureau for
Astronomical Telegrams. On Januaiy 28th
IAU Circular 62% announced to the
world the discovery of Comet Szczepanski,
C/19% BI. Although overshadowed b\
Comet Hyakutake, C/1996 B2, Szczepan-
ski's first comet rind produced a decent
showing as it cruised the northern sky in
early spring (Set'/: May 1996, page 99).

Above: A long-time Houston, Texas, amateur, Edward Szczepanski stands by the 4 -inch Taka-
hashi refractor (white tube) he used to discover his first comet in January 1996.
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Two of the moving forces behind the annual Texas Star Party, Steve and Amelia
Goldberg pose with their 13-inch Dobsonian at their home in suburban Houston.

Amelia and Steve Goldberg met
through the Houston Astronomical Soci-
ety in 1981. When Steve, then the club’s
president, asked for Astronomy Day vol-
unteers, Amelia was among the first in
line. Married three years later, the couple
spent their honeymoon at — of all places
— the Astronomical League convention in
Milwaukee, Wisconsin. A computer-sys-
tems director for Stewart Title Company,
Steve is mainly interested in educating the
public about astronomy; he also engages
occasionally in astrophotography. The
Goldbergs enjoy helping novices find their
way around the skies at star parties.

Amelia, an executive secretary for an
oil and gas company, is the observer of
the two. Her first look through a depart-
ment-store telescope was at Saturn.
“Those magnificent rings,” Amelia says,
“just burned in my mind! I'll never for-
get them.” She has been attending Texas
Star Parties regularly since 1983. Just re-
cently she completed observations of all
the objects in the Astronomical League’s
Herschel 400, which lists the best targets

from William Herschels
deep-sky catalogs.
A private, soft-spoken
person, Amelia is neverthe-
less as devoted to getting
new observers going as she
is passionate in adding
more faint objects to her
list. For the past two years
she has been working on
an observing program for
beginners called Universe
Sampler. Designed to fa-
miliarize them with all aspects of the night
sky, the program is based on a few basic
concepts and sample targets spread
around the year. The project opens with
the fundamentals of sky movement, how
objects are found in the sky using celestial
coordinates, and the technique of star-
hopping. Unlike stargazing primers writ-
ten by people who have never really
looked at the sky, the Universe Sampler
has a whole chapter on the art of seeing.
“You have to train yourself to observe
the sky,” Amelia insists, “or you won't see

anything.” Amelia should know — she
lives for those precious dark nights of the
Texas Star Party, when she and her trusty
13-inch Dobsonian peer deep into space.
She observes with quiet intensity, careful-
ly logging each observation, each target
much dimmer than the last. Through her
experienced eye and under a clear, coal-
black sky, the universe is more exciting
than we can ever imagine.

Last year’s Texas Star Party was author
David Lew >tenth.

Professional Research Grade Instruments Priced for the Amateur Astronomer
Fine Telescope Accessories of Exceptional Quality <& Distinction

THE REVOLUTIONARY

SLIDERS

PATENT
PENDING

.

urmim



PARFOCAL BRANDON" OCNIARS

11 fW #

Effective focal lengths: 8, 12, 16, 24 and 32mm

most impoftftn,

piece,

Some of ow

a0cessones |

WWW.V

contact vernonscope
your astronomy accessories

A Starlight Night

STARRY NIGHT. If YOU’RE AN AVID
stargazer, & | am, then nothing
gets your juices flowing more

Leslie Copus Peltier, who was be
January 2, 1900, and died May 10, 19
in Delphos, Ohio, was already a farm

than the sight of the Sun setting instthgazer decades before Starlight Nig

west with the promise of a dark, crystal-
dear night. And that’s precisely how
Starlight Nights: The Adventures of a Star-
Gazer — Leslie C. Peltier’s magnum opus
— begins. | love the opening lines of the
book, and each year, when | lecture to a
group of children attending an astrono-
my camp at the 61-inch Kuiper telescope
near Tucson, | begin with those words:

There is a chill in the autumn air as |
walk down the path that leads along the
brow of the hill, past the garden and the
big lilac, to the clearing just beyond. Al-
ready, in the gathering dusk, a few of the
stars are turning on their lights. Vega,
the brightest one, now is dropping to-
ward the west. Can it be that half a year
has gone since | watched her April rising
in the east?

The quiet strength of Peltier’s words
fills the telescope’s cavernous dome as |
throw a switch and the huge shutters
begin to slide apart, revealing a darken-
ing sky. | continue:

in the southwest Antares
blinks a red-eyed sad farewell to fall

Low down

while just above the horizon in the far
northeast Capella sends flickering bea-
con flashes through the low bank of
smoke and haze that hangs above the
town. Instinctively | turn and look back
toward the southeast for Capella’s co-
riser. Yes, there it is, Fomalhaut, the Au-
tumn Star, aloof from all the others, in
a sky made darker by the rising purple
shadow of the earth.

"The world's greatest nonprofessional as-
tronomer" is how Harvard astronomer Har-
low Shapley described Leslie C. Peltier (1900-
1980). A prolific observer, Peltier discovered
12 comets and two novae, and made more
than 132,000 variable-star observations. His
autobiography, Starlight Nights, celebrates the
virtues of being an amateur stargazer.

| Vh @ th —

first appeared in late 1965. Peltier sav
S18 to buy his first telescope — a 2-i::
brass refractor — by picking 900 qua
of strawberries on his family farm at
cents per quart. In 1918 he joined |
American Association of Variable S
Observers, then a fledgling organizatu
On November 13, 1925, he discover
the first of his dozen comets, and
years later, when his brightest one giid
gracefully across the sky, he was argual
the most famous amateur astronomer
the Western Hemisphere. By the tinn
began looking skyward in 1960, Pet
had become more involved with :r.
toring his beloved variable stars.

| first came across his name wm:
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about his codiscovery of a nova in Her-
cules. A few weeks after the appearance
of Ikeya-Seki, the Great Comet of 1965,
Starlight Nights was published by Sky
Publishing. | began reading it one eve-
ning and couldn’t put it down. It was ab-
solutely mesmerizing, this autobiography
of a man whose lifelong passion was the
night sky, its variable stars, and wander-
ing comets. In public lectures | give these
days, rarely does an event go by without
my quoting something from this book.
As we commemorate the centennial an-
niversary of Peltier's birth, Sky Publishing
has reissued Starlight Nights. When the
company’s publications manager, Sally
MacGillivray, asked me to write the intro-
duction for the new edition, it took me
only atenth of a second or so to say yes.

For the first time, the new edition will
have an index. While preparing it | had the
most fun with the topics listed under “1”
called “Insights.” The book offers Peltier’s
wisdom on so many aspects of life that
have little to do with astronomy and every-
thing to do with living life to its fullest and
appreciating the wonders of the environ-
ment around us. One such insight is about
light pollution. When he noticed one night
how all the fields around where he grew up
were lit by bright lights, he wrote:

The moon and the stars no longer come
to the farm. The farmer has exchanged
his birthright in them for the wattage of
his all-night sun. His children will never
know the blessed dark of night.

Starlight Nights is a book for every read-
er of this magazine, especially its young,
city-bound budding stargazers who have
never seen a farmer’s field, a dark sky away
from city lights, or the gibbous Moon ris-
ing over a distant mountaintop. There are
so many titles out there that tell us how we
should watch the sky and what we should
do to get the most out of our telescope.
Starlight Nights tells us why. This book
won't teach you how to set up and initial-
ize your computerized “Go To” telescope
or process a CCD image, but it will make
you stop and appreciate the beauty of
what your telescope shows you. This book
is about astronomy'’s big picture and it re-
minds us why we chose to become sky-
watchers in the first place. £

David H. Levy has quoted from Starlight
Nights more than 600 times in his public
presentations since 1982. The book is available
from Sky Publishing for $19.95.

KOHL Observatory — Lakewood, NY
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amateur astronomer*

m star trails 1By David H. Levy

The Comet Master

N THE EVENING OF FEBRUARY
1st, just four days after full Moon,
58-year-old Japanese comet

hunter Kaoru lkeya brought out his home-
made 10-inch (25-centimeter) Newtonian
telescope. Just as he has always done on
clear nights, Ikeya set the scope on its alt-
azimuth mount in his front yard in Mori,
Shizuoka Prefecture, about 195 kilometers
(120 miles) southwest of Tokyo. Inserting
a 40-millimeter Pentax eyepiece into the
focuser, which gave him a 1.6°-wide field
at 39x, he began to search for comets by
systematically sweeping the sky toward
the southwest. “The evening twilight was
not completely over yet,” he recalls.

Some 30 minutes later, at 6:48 p.m.,
Ikeya came upon a faint smudge of light
in Cetus about 2 arcminutes across with a
weak central condensation. “| estimated
its brightness to be about 9th magni-
tude,” he says. “The object was very diffi-
cult to see visually because of the signifi-
cant light pollution from the city of
Hamamatsu. | carefully identified the ob-
lect’s position and marked it directly on
the Uranometria 2000.0 star atlas.” Sus-

pecting it to be a comet, he observed the
object over the next half hour. After con-
firming that it was indeed moving slowly
northeastward, he then checked to see if
there were any known comets near its lo-
cation. There were none. Ikeya excitedly
notified comet expert Syuichi Nakano,
who in turn relayed the news to the Inter-
national Astronomical Union’s Central Bu-
reau for Astronomical Telegrams (CBAT)
in Cambridge, Massachusetts.
Meanwhile, 2,200 km to the west near
the city of Kaifeng in China’s central
Henan Province, amateur astronomer
Dagqing Zhang was also scanning the skies
with an 8-inch reflector around the same
time as lkeya. He too spotted the new vis-
itor and promptly reported his find.
Within hours CBAT was announcing
the discovery to the rest of the world.
Comet l|keya-Zhang, also designated
C/2002 CI, soon delighted skygazers
worldwide, attaining naked-eye promi-
nence by late February and sporting a
slender tail up to 6° long (see the June
issue, pages 108 and 124). The finest
comet to grace the northern skies since

Japanese comet hunter Kaoru Ikeya with the homebuilt 10-inch (25-centimeter) f/6-2 Newtonian
reflector he used to find Comet lkeya-Zhang, C/2002 C I. Ikeya also discovered or codiscovered five
other comets, including the great Sungrazer lkeya-Seki in 1965, as well as two supernovae. In 1990
the International Astronomical Union honored him by naming asteroid 1987 EC as 4037 lkeya.

Comet lkeya-Zhang reachec ji rwior  the
point in rts orbit dosest to the Stm. on ttareh
18th, at a distance of 76 M'Hwr utor -eters H
mfiSon miles). Japanese astropnotograpnei
Shigemi Numazawa obtained this tricolor vie*
ofthe comet2 from M31, the Andromeda Gat
axy, on April 6th, using a Bftran BT-214E CCE
camera and a 200-millimeter f/1.8 lens.

Hale-Bopp in the spring of 1997, C/2001
Cl reached a peak brightness of magni-
tude 3 in late March. Orbital calcula
tions showed that the object is likely th<
return of a comet last seen in 1661.

This was lkeya’s first comet find in M
years. Who is this man whose nam<
ranks as one of the most recognized ii
the annals of comet hunting?

Humble Beginnings

When Ikeya discovered his first comet oi
January 2, 1963, at age 19, with a home
made 8-inch reflector, his modest, self
effacing story captured the hearts of man
amateur astronomers. By the time a sec
ond Comet lkeya made its way around th
Sun, the name, if not the person, was al
ready well known to avid skvwatchers. Bu
it was his third find, the great Sungrazm
comet lkeya-Seki of 1965, that made th
young Japanese amateur’s name a house
hold word. Articles in the press around th
world praised his tenacity and persever
ance, and told glowing stories of how an



why he chose to pursue the sport of comet
hunting. | remember being particularly
moved by one story published in a major
magazine that told how lkeya's father had
failed in his family business, and that his
son had chosen to “take the failed family
name and scrawl it across the sky.”
Touching as this story was, it isn't true.

Born in Nagoya City, Aichi Prefecture, in
1943, Ikeya moved with his family to Ben-
tenjima, near Lake Hamanakako in
Shizuoka Prefecture, and attended ele-
mentary and middle schools in Maisaka.
Here he developed an interest in astrono-
my at age 13. “My father did own a small
business, which failed when | was 15

A modest man with modest means, lkeya does
not have a permanent observatory at his home
in central Japan or own computer-controlled
telescopes. He grinds and polishes his own mir-
rors."! don't have a lot of money to put into my
equipment,” he says."But it does the job."

Ikeya explains. But contrary to press re-
ports, “he did not go to the bar frequently
in order to forget his business failure. My
family was rather ordinary and our family
name was not associated with any special
family. There was no family name to be
redeemed before and after my father’s
business failed, so | never decided to try
to redeem it by discovering a comet. |'ve
never thought of or said in any similar
quote that | wanted to take my family
name and scrawl it across the sky.”

So why did lkeya pursue comet hunt-
ing? His true story is even more moving
than the published fable because it focuses
not on his personal ambition but on his
reaction to the majesty of the night sky it-
self. “1 love to observe not only the Moon
and planets at high magnifications but
also star clusters and galaxies at low pow-
ers with my homemade telescope,” he says.
“This is the reason why | started comet
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amateur astronomers

hunting.
a little bit to astronomy if |
comet.” In 1962 he began his search.

In those days, the sky above lkeya's ob-
serving site near Lake Hamanakako was
dear and relatively free from light pollu-
tion. “I'm shy and not good at being in

| thought that | could contribute
found a

public and socializing,” he admits. “I sel-
dom go out.”
dark, star-filled night are ideal compan-
ions for a somewhat reserved person, but
the predawn hours of September 18, 1965,
changed all that. Sweeping through Hydra
with a 6-inch scope, he picked up an 8th-
maghnitude tailless glow west of Alpha Hy-

The peace and serenity of a

drae. Fifteen minutes later Tsutomu Seki,
searching independently from Kochi, 400
km away, also spotted the same object.
Some 10 days later and a half world
away, Brian G. Marsden was beginning
his first day on the job at CBAT. His ini-
tial task: to refine the orbital computa-
tions for the new comet — Ikeya-Seki,
C/1965 SI. With just three weeks left till
perihelion, the comet’s closest approach
to the Sun, on October 1st Marsden
joined a'press conference to announce
the coming of the brightest and best-
placed Sungrazing comet since 1882.

Hos

America's NexStar GPS

The Great Daylight Comet

“l remember it was one to two weeks
after discovery that | knew how close
Comet Ikeya-Seki would approach to the
Sun,” lkeya recalls. “There was specula-
tion that the comet would evaporate and
disappear during closest approach”

As lkeya-Seki the Sun, ob-
servers could catch a glimpse of it just by
covering the Sun with their hands. They
estimated the comet’s brightness to be
magnitude -10 or -11 (about as bright
as a gibbous Moon). On October 21st
lkeya-Seki passed a mere 450,000 km
above the Sun’s photosphere. In Japan,
reached perihelion
noon,

neared

where the comet
around local

Mount Norikura solar observatory saw

astronomers at

the comet’s nucleus split into three.

“After perihelion | knew that lkeya-
Seki had survived the Sun’s heat when |
saw the comet’s tail on the other side of
the Sun in late October,” says lkeya. As
the comet began to fade, its tail became
its most spectacular feature, with esti-
mates of its length as great as 60°.

I'll never forget my first view of lkeya-
Seki as its majestic tail rose over the St.
Lawrence River near Montreal. Trying to
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avoid the poor eastern horizon frc
home, | rode my bicycle uphill fo
than a kilometer in the predaw
until | reached the summit of a

hill. The comet pierced the sky ti-
the bright lights of downtown Mo
its tail shining upward like a searc

beam. It was an indescribable thrill

More Discoveries
Not resting on his laurels, lkeya cont
his comet search. In 1966 he shared
with American astronomer Edgar B<
and in the closing days of 1967 he an
codiscovered their second comet,
was lkeya’s last find for the next 34
“1've been continuously searchin
1967," he *
“Sometimes | slowed down the se

new comets since
but I've never stopped my comet hu
completely.” By the 1980s his sky wa
coming light polluted and less favo
for comet searches, especially neai
horizon. Since it was still relatively
close to the zenith, he concentrate<
search to that area. As part of h.s o
ing project, he carefully checks the s
ture of each galaxy he encounters d.
his regular sweeps. In this serend.pi
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One of the most brilliant comets in history, in
1965 lkeya-Seki was visible to the naked eye
even in broad daylight. Roger Lynds recorded
this scene at dawn from Kitt Peak, Arizona, on
October 29th, eight days after perihelion.

way, in December 1984, using a 10-inch
reflector, he discovered’ his first superno-
va, SN 1984R, in NGC 3675; four years
later he found his second, SN 1988A, this
time in M58.

The 10-inch telescope is just one of
many; over the years lkeya has indulged
in his passion of grinding and polishing
mirrors, an activity he has been engaged
in since he was 15. For the past two
decades he has been fabricating mirrors
for his business in a workshop adjacent
to his home, where he lives with his wife.

“1 will continue to observe and hunt
for comets the same way |'ve been doing
in the past — at my own relaxed pace,”
he says. It's a philosophy that follows the
advice given him by the late Minoru
Honda more than 40 years ago. Honda,
who discovered 12 comets and 12 novae
during his lifetime, was responding to
Ikeya’s letter, written before the latter’s
first comet find: “If you desperately want
to find a new comet, please stop your
search because you may never be able to
find a new comet. However, if you are
content to search the sky without ever ex-
periencing a new comet discovery, please
keep searching, because someday you
may be able to find a new one.” &

David Levy Wishes to thank Shigemi Nu-
mazuwa for facilitating his contact with Kaoru
lkeya, and Shigeru Hayashi, who translated
Levys interview with Ikeya.
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The year 2005
marks the 40th

Tsutomu Seki and
the Great Comet of 1965

on the night Of November 4, 1965,1 set my alarm clock
in the hope of getting a predawn view of the newly discov-
ered comet, lkeya-Seki (C/1965 Si). Clouds had spoiled sev-
eral of my attempts earlier that week, but this time the
morning sky cleared up and my friends, the Jorgensen fam-
ily, and | finally got a good look at Ikeya-Seki.

Halfway around the world, 35-year-old
Japanese comet hunter Tsutomu Seki
was just viewing a picture of the comet
he had taken from his discovery site. For
many comet lovers, the visitor that Seki

Kochi Shinbun newspaper headlined ‘Comet Ikeya-Seki, the
greatest comet of this century?’ | couldn’t figure out what it
was all about. It was very difficult to imagine that this faint
comet would become a great comet.”

A great comet indeed —as |keya-Seki neared the Sun, ob-
servers could catch a glimpse of it by blocking the Sun with
their hands. At perihelion on October 2Ist, it passed so close
to the Sun that there was doubt the comet would survive.

“Okiko and | saw the golden-colored comet shining in a
very bright twilight a few minutes before sunrise," says
Seki. “It looked as if the comet was trying desperately to

anniversary of
agreat sun-
grazing comet.

helped discover would go down as one
of history's greatest comets. For me that
morning, it was the first one I'd ever

escape the intense heat of the Sun. Okiko and | hugged each
other and shouted ‘Banzai!’ Long live our comet!"

seen, and it was pure magic —not only
because of the way its long, majestic tail soared high into
the dawn sky, but also because it was first spotted by two
amateur skywatchers whose dedication and perseverance
helped inspire me to begin my own comet search.

A Daytime Comet

The discovery of Comet lkeya-Seki on September 18, 1965,
was truly fortunate since the day before, avery strong ty-
phoon had passed through Kochi, where Seki and his wife,
Okiko, live. “I was half asleep, hearing the sound of roaring
winds,” Seki recalls of that fateful night. “I didn’t know how
much time had passed, but then | heard Okiko whispering
in my ear, ‘Honey, the sky's clear now.' | sprang out of bed
and looked out the upstairs window to the north. | saw an
awesome starry sky in the wake of the typhoon.”

Using his homemade 9-centimeter (3V2-inch) refractor
with 19x magnification and a 3V2°-wide field, Seki quickly
began to scan the eastern sky systematically from an ob-
serving deck he'd built atop his home. Sweeping through
Hydra, he spotted an 8th-magnitude tailless glow west of
Alpha Hydrae at around 4:15 that morning. Fifteen minutes
earlier, 21-year-old fellow comet hunter Kaoru lkeya (S&T:
July 2002, page 70), searching independently from Benten-

una, 400 kilometers away, also spotted the same object.
Reports of their findings quickly reached the International
Astronomical Union’s Central Bureau for Astronomical
Telegrams (CBAT) in Cambridge, Massachusetts, the
world's clearing-house for astronomical discoveries.

Brian G. Marsden, then with the Smithsonian Astrophys-
ical Observatory, calculated an orbit for the new object and
announced at a press conference that Ikeya-Seki was a
Kreutz sungrazing comet and could become visible in the
daytime (S&T: August 2005, page 32). “One week after the
discovery,” remembers Seki, “ | read an article in the local

A Symbol of Friendship

Bom November 3, 1930, in Kamimachi, Kochi City, Tsutomu
Seki has had a lifelong interest in music, particularly classi-
cal guitar. When renowned guitarist Andres Segovia visited
Japan in 1969, Seki attended one of his recitals and was
inspired by his music to master the instrument. Seki has
taught classical guitar since then and still offers lessons
three times aweek.

In 1948 legendary Japanese amateur astronomer Minoru
Honda codiscovered the faint periodic comet, Honda-
Mrkos-Pajdusakova. Seki was fascinated by Honda's discov-
ery and began to study astronomy on his own. The idea that

Japanese comet hunter Tsutomu Seki with the 372-inch refractor he used
to discover three of his six comets: Seki, C/1961 TI; Seki-Lines, C/1962
Cl; and lkeya-Seki, C/1965 Si (pictured at left). In addition to comets,
he found 222 asteroids photographically ot Geisei Observatory in oc-
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“a comet bearing [his] name mi
the universe” intrigued him, am
advice of Honda himself, the fol
year Seld ground a 4-inch mirro
first telescope.

“On August 8, 1950, | started
search using this telescope,” say
“There were many Perseid mete
night and | searched the easterr
dawn to my heart's content." TF
night was a harbinger of quiet,
nights to come; all six of his coi
found from his rooftop site. Bui
Seki could claim a comet of his
had to endure 11 years of searcl
years of patiently learning the s
years spent wondering if the ne
would yield a new comet.

At last, on October 10, 1961,5
covered an 8th-magnitude objet
dawn sky using the 372-inch ref
wasn’t sure if it was a new come
my bike to a telegraph office tw<
ters away. | was so excited | com
of anything else while pushing t
Mr. Honda verified my discover
lowing day. A telegram was sent
hagen [where CBAT was then lo
Comet Seki was announced.”

On February 4, 1962, Seki disc
another comet that rapidly read
eye brightness. Comet Seki-Line|
covered by Richard and Helen L
Phoenix, Arizona, attained magn
in early April. This was followed
other visual finds, including a se
Comet lkeya-Seki at the end of I,
the presence of the young comet
Mr. lkeya,” Seki recalls. Only 15n
separated lkeya's sighting from tl
back in 1965; this time the drffere
only five minutes. “I believe | war
continue cornet hunting because
competitors like Mr. lkeya,” lie ad
still has a 4-inch mirror that lkeya
for him “as a symbol of our frienc

Although it has been along wl
Seki's last discovery, he still searc
comets. He maintains a Web site
.comet-web.net/~tsutomu-seki) ar
ducts astrometric observations of
and asteroids with Geisei Ohservi
24-inch telescope.

“1 live for astronomy,” says Seki
as | can hope to find new objects,
keep observing for the rest of my

David Levy wishes to thank Eiji Kat
troducing him to Tsutomu Seki and fo,
in translating the interview.
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Tales of Two Comets

Ifyou think the age ofamateur comet discoveries is over, think again.

i reflect back onit, myfirstimpression
of Australian Terry Lovejoy was that of an amateur who
would ultimately succeed in discovering comets. He had a
great sense of humor and a passion for astronomy. It was
1983, and Lovejoy was visiting the United States when

he stopped by my small home and observatory. In awan
attempt to imitate the great 19th-century observer Edward
Emerson Barnard, Lovejoy jokingly signed my observing
log with something like “Good to meet you; come and
visit me in Tennessee sometime. — Ed.” Behind the fun,
however, | could sense that Lovejoy had a deep

commitment to observing.

Born November 20, 1966, in Orange, New
South Wales, about 70 miles (110 km) northwest
of Sydney, Lovejoy completed his “Seniors” at
MacGregor High School in Brisbane. A year after
his US visit, he earned a degree in mechanical
engineering at Queensland University. “I never
really enjoyed being a mechanical engineer,” he
says, and a decade later he embarked on a new
career in information technology.

Lovejoy's interest in astronomy started at a
young age. “My father had a 60-mm Unitron
refractor, which he used to show us the planets,
double stars, and the like,” he recalls. “I first
started identifying stars and constellations with
the help of a planisphere in July 1977 at the age
of 10” That same year he got his first telescope,
“a cheap 60-mm refractor." But in 1978, as a
present for his 12th birthday, he received an 8-
inch Newtonian reflector. “The improvement in
image quality put my interest into hyperspeed.”

That interest continued, eventually focusing
on the search for comets. Now, it’s one thing for
a longtime comet hunter to continue a search
= program in an era when professional sky patrols
make virtually all routine comet discoveries. It’s
quite another for an amateur to begin a search
program under these circumstances. But that's
what Lovejoy did.

“| had done some casual comet searching in
the late 1980s,” he says, “but nothing serious.”
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In 2002 he made some test exposures with a CCD can
that had too small a field for an efficient sky patrol. Bu
then came the age of digital SLR cameras.

Lovejoy began experimenting with a Canon 300D
equipped with a 100-mm /2.8 lens. Convinced this
system would work for comet discovery, he began a se:
ous search on May 16, 2004. With the addition of anot]
Canon DSLR — a 250D with a 70-to-200-mm /2.8 zoc
lens — Lovejoy was covering a respectable amount of i
southern sky in his hunt.



Lovejoy’s search method melds tra-
onal techniques with today’s digital
inology. “It basically involves making
>sets of exposures of a star field sepa-
:d by about 20 minutes,” he explains,
hen stack the images ofeach set and
nk’ the resulting pair on acomputer
?en. As the alternating images flash on
screen, moving objects appear to bob
kward and forward.”

Dn the morning ofthe Ides of March
;year, Lovejoy made his first comet dis-
ery, C/2007 E2. “After having scanned
le 1,400 fields, it was a real shock to see
abvious comet at the top ofone of my
iges,” he recalls. “The comet, at mag-
Ide 9.5, was bright enough to be clearly
ble in my individual, unprocessed

iges. It was a further shock to realize
»ody else had found it!”

oin Two Months

tabout the time the excitement sur-
nding Lovely's first discovery was
ing, the comet became visible to those
is in the Northern Hemisphere. | saw
; an oval, mostly featureless patch,
despite the lack of avisible tail, the
let’'s elongated coma shone brightly
inst a field of Milky Way stars,
vleanwhile Lovejoy had resumed his
rch. On the evening of May 26th, he
rured adiminutive bluish green haze
lis photos. "I downloaded the images
n my 300D,” Lovejoy explains, “and
them through the usual automated
:essing steps. On examining the first
:ge | almost immediately noticed a

di hazy object with the distinctive
?-green color typical of many comets.”
The comet was confirmed two nights
rwhen Lovejoy and New Zealander

n Drummond each snapped follow-
photos. Found after only 20 hours of
rching, Lovejoy's second comet, C/2007
shows that the age of amateur comet
:overies is far from over. ¢

uly the Smithsonian Astrophysical
ervatory announced that David Levy,

7 Lovejoy, and Australian John Brough-
will share the 2007 Edgar Wilson Award
he amateur discovery ofcomets.
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Harvester of Comets

it was shortly after sunset on March 23, 2004. Follow-
ing his routine, then-76-year-old William A. Bradfield drove
the six kilometers from his home in Yankalilla, South Aus-
tralia, to his observing site near a tourist lookout overlook-
ing the town. When he got there, Bradfield found the sky
to be very clear, right down to the horizon. He quickly set
up his homemade 250-millimeter (10-inch) /5.6 Newtonian

This was Bradfield's 18th visual comet discovery —ni
years since his last one, C/1995 QI. All those comets be
his name alone, which means he spotted and reported
them well ahead of any other observer (S&T; April 19<
page 86). Comet C/2004 F4 delighted skywatchers at mic
northern latitudes last April and May, reaching 4th magi
tude in brightness and sporting a tail about 5° long.

reflector and began his comet

search, systematically scanning the

twilight sky for any telltale sign of

an interloper.

h unter bags h iS After two or three minutes, Brad-
. field swept up an 8th-magnitude

18th fl nd . blob of light in the constellation

Cetus, the Whale, very close to the

horizon. “I was dumbstruck because | couldn’t remember
seeing anything in that general area,” he recalls. “Suddenly, |
was in a panic! If | didn't get an idea of the comet's position
| could lose it.” He made a quick rough sketch of the sus-

“To discover 18 comets visually is an extraordinary
accomplishment in any era," declares CBAT director eme
tus Brian G. Marsden, “but to do so now is truly remark-
able, and | think we can be pretty sure nobody will be at
to do it again. And it's all the more astounding that in nc
case did he have to share a discovery with some other inc
pendent discoverer. More than any other recipient, Bill
Bradfield outstandingly deserves the Edgar Wilson Aware
(For more information about the award, see page 114)

An indefatigable
Australian comet

A Rocket Scientist
Bom on June 20, 1927, in Levin, on New Zealand's North

pect's location relative to the background stars before the
field disappeared into the horizon.

The next night —the sky was, thankfully, still clear —
Bradfield was out at the site again. “There was the comet.
It had moved!” he says. Unfortunately, he was still having

Island, Bradfield spent his early life on his father's 160-ac
farm. His childhood fascination ranged from rocketry to
astronomy. “The first optical device | ever used was a pair i
opera glasses, with a magnification of two," he explains. “1
was tickled pink when my uncle lent me a brass ship's tele

trouble matching his sketch with his star charts. Without
the comet's exact position, he couldn’t report his discovery
to the International Astronomical Union's Central Bureau
for Astronomical Telegrams in Cambridge, Massachusetts.
(CBAT is the world’s official clearing-house for astronomi-
cal discoveries.) On his third attempt,
the following night, a strong wind was
blowing southward from the city of
Adelaide. The air pollution it carried

rendered the comet invisible. On suc-

ceeding evenings clouds and bright

moonlight had moved in —time and
the comet were marching on.

There was nothing Bradfield could

do but wait. On the evening of April

8th —three days after full Moon —

there was a half-hour window of dark

sky. Estimating the comet’s motion

based on his two earlier observations,

he tried to find it again. “There it was,”

he exclaims. "I had it!” With this new

sighting, he contacted Robert H. Mc-

Naught at Australia's Siding Spring

Observatory, who quickly confirmed

the discovery using 20 x 120 binocu-

.ars. Comet Bradfield, C/2004 F4, was

soon announced by CBAT to the rest

of the world.

Japanese astrophotographer Sho Endo captured this view of Comet
Bradfield, C/2004 F4, just before sunrise last April 24th. He used a
Canon EOS D60 digital SLR camera with a 50-millimeter /2 lens for
this 27-second guided exposure at 1ISO 400.

Sky & Telescope Or.z.t- 1ZZA 121



2005
Collector's Edition

“Beautiful Universe
iIsone the very best
collections of
astronomy photos
| have ever seen.”

Hob bent
Prescient, Astronomical League

EAUTIF UL
UNIVERSE

il AWF)
o i

r Oy

This keepsake includes
\LL NEW images, an expanded
am ateur section with
“how they did it" notes,
and the latest images from

Mars Rovers and Cassini.

lakes a great gift for the holidays!

Reserve your copy now!
AsMilablc mid Noveml=>er.

BU2005 $8.99
Oitk-r direct and save $1.00 off

the newsstand price.

800-253-0245
SkyandTelescope.com

scope with a magnification of seven!”

Bradfield went on to obtain his bache-
lor’s degree in mechanical engineering at
the University of New Zealand, which has
since been broken up into several individ-
ual institutions. He worked as a research
scientist on rocket-propulsion systems for
an Australian government laboratory near
Adelaide until his retirement in 1986. There
he met a fellow employee, Eileen, whom
he married in 1957. They have three daugh-
ters: Katherine, Caroline, and Jennifer.

The launch of Sputnik in 1957 turned
Bradfield’s interest toward Project Moon-
watch, a program in which amateur astron-
omers worldwide used small, wide-field
telescopes to note the local passages of
early artificial satellites. That project gave
him alot of observing experience. Then,
in March 1970, Comet Bennett graced the
predawn eastern sky. This event inspired
Bradfield to take up comet hunting.

In 1970 Bradfield joined the Astronomi-
cal Society of South Australia (S&T: June
2002, page 70). From one of its club mem-
bers he bought a rich-field telescope fash-
ioned from an antique 6-inch /5.5 portrait
lens (S&T: April 1977, page 306). Armed
with this telescope, he officially began his
visual search for comets on January 1,
1971 In March the
following year, after
he had searched 260
hours, the first
Comet Bradfield,

C/1972 El, was-an-
nounced by CBAT.
By the early 1980s,
with 11 comets un-

William A. Bradfield,
the most prolific
amateur visual comet
discoverer of the 21st
century, with the home-
built, altazimuth-
mounted 10-inch /5.6
Newtonian reflector
that he used to discover
C/2004 F4. He spotted
the comet near his
home in Yankalilla,
South Australia, about
65 kilometers (40
miles) south-southwest
of Adelaide.

der his belt, he decided to build the 10-
inch reflector with optics bought from
Coulter Optical in California. So far, he
has found three comets with this scope:
P/1984 A |, P/1989 A 3, and the latest
one, C/2004 F4.

The success of ongoing professional
near-Earth-object search programs, such
as LINEAR and NEAT, means that ama-
teurs' chances of finding comets visually
with backyard telescopes are now severe
limited, especially from the Northern
Hemisphere. “However, until asimilar
system is based in the Southern Hemi-
sphere,” notes Bradfield, “there will con-
tinue to be opportunities for the visual
discovery of new comets that come from
the south.”

He adds, “I must admit | was a little
disturbed when these automated profes-
sional search programs started, but one
adapts. I've spent alot of time comet
hunting. To stop now would be impos-
sible. Short of going blind, | can’t stop
what | do." *

David Levy and his wife, Wtndee, interviewed
William Bradfield by phone last May in their
show Let’s Talk Stars. You can listen to this
interview at www.letstalkstars.com.


http://www.letstalkstars.com
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Isabel K. Williamson (center) was one of the most active members of the Royal Astronomical
Society of Canada's Montreal Centre. For three decades, she helped organize the RASC's ob-
serving programs, teaching newcomers how to view the Moon, meteors, auroras, and deep-sky

objects. Here she conducts her Lunar Training Program, circa 1960.

star trails

Skyward Bound

HEN AN ASTRONOMY CLUB GOES
through a period of intense ac-
tivity, the credit often goes to just
one or two “live wires” whose enthusiasm
and organizational talent tend to jump-
start the entire group. That's how it was at
the Montreal Centre of the Royal Astro-
nomical Society of Canada (RASC) for a
period of 30 years beginning in 1940. The
person behind this extraordinary era was
Isabel K. Williamson, who passed away on
June 2nd at 92. During those years
Williamson was a mentor to countless
new observers, including me.
| first became acquainted with William -
son wav back on October 8, 1960. It was a
Saturday, and for many amateur
tronomers living in Montreal that meant a
mr to the local observatory, where the
RASC was holding
ir.c observing session. It was springtime
in ascrooomy for me — | had just started
tc use rrrv hrst telescope, and on this magic
mr brother, Richard, and |
_e:: j-are my new hobby with real as-
tm nnen. Isabel Williamson was the first
p — we met after walking into the ob-
[ ] Greeting me with a bright smile,
Ae asked me a few questions and then

as-

its weekly meeting

were
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By David H. Levy

made a specific suggestion: | should buy
Sky & Telescopes Lunar Map, which was
available for 25 cents at the time. She said
| should try to observe and identify all 326
lunar features plotted on it and then draw
them on a fresh map.

That evening helped define the course
of my career. It was a call to action. Here |
was, at age 12, being asked to do a scientif-
ic experiment that was way beyond what |
was used to at school. This Lunar Training
Program was one of Williamson’s ideas to
turn armchair astronomers into active ob-
servers. Another was the Messier Club.
Today, the Astronomical League is but one
of several organizations that offer certifi-
cates to people who successfully hunt
down all 110 deep-sky objects listed in
Charles Messier's famous catalog, but the
club Williamson started in the early 1940s
was the first in North America.

“Its main purpose,” she wrote, “was to
stimulate members into becoming active
observers instead of being content to look
through the telescope at objects that oth-
ers had located.” To receive credit, the ob-
server would have to use his or her own
telescope and manually sight each target
through the main scope or finder by star-

hopping. In earlier years, the use of setting
circles was prohibited, but that rule was
later on. (I wonder, though, if
Williamson would have allowed the use of

relaxed

computerized Go To telescopes.)

Although she didn’t graduate from col-
lege, Williamson was an avid reader and
learner throughout her life. At 16 she gave
up a scholarship to McGill University in
order to help her family through difficult
financial times. Bitten by the astronomy
bug, she joined the Montreal Centre in
1942 and quickly mastered the skills nec-
essary for avisual observer. What interest-
ed her most, however, were programs that
required organizing and training groups,
such as meteor observing. She formed
teams to monitor summer’s major show-
ers, such as the Delta Aquarids and Persei-
ds. They followed the method endorsed by
meteor astronomer Peter Millman, where-
in the sky was divided into eight sections,
each section watched by an observer. Dur-
ing the all-night vigil observers would take
turns observing for an hour and then have
a half-hour break to avoid fatigue. A cen-
tral recorder kept a tally of the meteors
seen by everyone.

On the evening of October 9, 1946,
events conspired to propel a storm of me-
teoroids toward Earth and Williamson's
name into the annals of Canadian astron-
omy. She had put together a team of 25
observers to keep an eye on the Giacobinid
shower, also known as the Draconids,
which was expected to be strong that year
in the wake of the passage of the stream’s
parent comet, 21P/Giacobini-Zinner. The
team began observing at 9 p.m., and by
midnight it had logged nearly 3,000 mete-
ors (S&T: October 1998, page 102).

Partly as a result of that effort, the
RASC presented her with its Chant Medal
in January 1949. Williamson had since
written for and been written about in Sky
& Telescope (March 1989 issue, page 319).

In 1948 Williamson put her writing
skills to good use by launching Skyward,
the Montreal Centre’s newsletter. I've seen
many astronomy club newsletters, some
humorous, many filled with technical arti-
cles, but Skyward was devoted to crediting
members who had added another Messier
object to their list, separated a difficult
double star, or even shoveled snow off the
observatory’s walkway. Williamson felt
that acknowledging the observers’ work
would motivate them to stay in the hobby.
The newsletter’s slogan, “You saw it first in
Skyward,” was actually a powerful message
to its readers. The publication would con-



in no reprints of articles easily found in
her magazines or newspapers (or on the
temet, if she were still at it today). It did
Fer original articles of interest to mem-
ts,as well as reports of the Centre’s ac-
dties.

From 1956 through 1958 many nations
ined the effort to study Earth during the
temational Geophysical Year (IGY).
ost of us remember it as the time when
story’s first artificial moons were sent
5t to study Earth’sionosphere and mag-
tic field. For American amateurs the
>Y was marked by Moonwatch, a world-
de network of visual observers orga-
zed by the Smithsonian Astrophysical
Dservatory to track these new satellites.
Montreal, being a bit too far north of
e paths of most satellites, seemed left
it The Canadian amateur effort went in-
ad to a detailed study of the aurora bo-
ilis, in which Williamson excelled. Ob-
rving forms were handed out to all
KSC members, and we were encouraged
check the sky several times each night
r any signs of auroral displays. Until the
ening of July 8, 1966, | had patiently
ecked off the little “no aurora in sky”
iX at the bottom of the form exactly 801
nes over a two-year period. My patience
is finally rewarded, for that night a spec-
mlar display began with shimmering
een and red rays. This was followed by
>ed arcs and flames that covered most of
e sky and lasted all night. The fact that
illiamson had spurred me to report all
ose previous negative observations made
v first aurora even grander.

Around 1970 Williamson decided to
rtail her activities at the Montreal Cen-
. After that she devoted her energy to
r church projects and other work. Al-
ough she did make an occasional ap-
arance at the observatory that now
ars her name, | thought that perhaps
e had lost interest in the night sky after
those productive years. A few months
o, | called her with the news that the
ok she had introduced me to decades
riier, Leslie Peltier's Starlight Nights, was
print once again. Although she barely
d the strength to lift the phone’s receiver,
e did want a copy. What she didn't tell
t, however, was that she had recently
esented an hour-long talk to her friends
the special jov of being an amateur as-
rnomer. Williamson's love of the sky, it
aned, never left her after all. &

Vid Levy is always on the lookoutfor what's
w on the amateur-astronomy scene.
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Discovery of Plutojust onetiny debt

astronomy owes to Tombaugh

The passing of astronomer Clyde Tom-
baugh on Friday closes a remarkable
chapter in the history of astronomy.

Tombaugh, 90, was best-known for dis-
covering the planet Pluto, but his contri-
butions to astronomy span to more than
just that distant planet.

Actually, his contributions can be re-
membered by anyone who met him. He
was a friendly, down-to-earth person who
enjoyed sharing the wonders of the cos-
mos.

Several of us from San Antonio have had
opportunities during the past few years to
meet Tombaugh, whether at the Texas
Star Party or one of the annual meetings
of the Association of Lunar and Planetar}’
Observers.

Although | was just one of the thousands
of faces and handshakes during Tom-
baugh’s public appearances, each one of us
who had met him was impressed with his

Sky Watch
By Don Sheron

friendly approach and enthusiasm.

He'was not the type of person to put on
airs. He was the type of man who would
walk up to you and ask how things were
going, what you thought about observing
Pluto, and what people could look forward
to in the years ahead.

One of Tombaugh’s favorite things to do
during a public speech was to present a
slide show, including what he called the
latest NASA photo taken of Pluto.

Once he saw everyone leaning forward
to get a better look at the upcoming slide,
Tombaugh clicked on the slide projector
to show not the planet, but the Disney ca-
nine of the same name.

Tombaugh’s humor and down-to-earth

approach was part of his upbringing as a
Kansas farm boy.

During these days of the 1920s, Tom-
baugh was like most people.

He didn’t have money to buy a telescope
as most people do today, so he built his
own instrument from farm machinery. He
often showed pride in his telescope, ex-
plaining where the drive shaft came from
or where a hunk of metal once was used on
the farm.

When he left the farm at age 22, he em-
barked on a career in astronomy that two
years later brought him worldwide atten-
tion with the discovery of Pluto in 1930,

Tombaugh outlined his career in a biog-
raphy, “Out of the Darkness: The Planet
Pluto.” The book is out of print, but | was
lucky to find a paperback version in a
used bookstore several years ago. When
Tombaugh was a guest speaker at the Tex-
as Star Party in 1987, | took the book and

got his autograph on a 1928 picture of him
with his homemade telescope.

A more recent book, “Clyde Tombaugh,
Discoverer of Planet Pluto,” by David
Levy, (1991, The University of Arizona
Press) also examines Tombaugh’s career.

Although Tombaugh had been in ill
health for years,.several of us drove by his
house fn Las Crucels, N.M., to visit him
about four years ago, when we were there
for a meeting of the Association of Lunar
and Planetary Observers. Tombaugh
wasn’t home at the time, but to the side of
his house we saw his homemade telescope
sitting under large shade trees. The tele-
scope didn’t look like much, but it showed
that Tombaugh wasn’t the type to be taken
in by the fancy doodads of today’s ama-
teur telescopes.

Tombaugh was fond of telling an anec-
dote about that telescope. For years, the
Smithsonian Institution had requested

dsL

that Tombaugh donate it, but Tombaugh
kept saying that he was still using it.

Whether that telescope now goes to the
Smithsonian or not, Tombaugh’s contribu-
tions to astronomy and his fnendiiness
with people will be remembered.

Grab the binoculars and watch the moon
pass close by the bright star Aldebaran on
Saturday night.

The moon will pass within one-half de-
gree of the bright star from about mid-
night through 2a.m. Sunday.

Aldebaran marks one of the eyes of the
constellation Taurus, the bull.

If you were along the U.S.-Canadian bor-
der, you would see the edge of the moon
cover up the star.

To reach Don Sheron, send e-mail to
dsheron@express-news.net or call 250-3243.
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A Proud Beginning
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