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Corrigendum

o In the October 2008 issue, page 141, “Unpublished Observations ...”, third-to-last line, for early January, read early
November,
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Eleanor Helin (1932-2009)

Eleanor F. “Glo” Helin was born Eleanor Kay Francis in Pasadena, California, on 1932 Nov. 19, the daughter of
Fred and Kay Francis. An early bout of polio resulted in effects that caused her increasing discomfort as she grew older.
She married her husband Ron while still a student at Occidental College in Los Angeles, from which she graduated
in 1953, around the time she gave birth to their son Bruce. In 1960 she took a position with Bruce Murray at the
California Institute of Technology and worked mainly at the Caltech Mudd building on a number of projects in geology
and planetary physics. When Gene Shoemaker joined the Caltech staff in 1969 Glo worked principally with him. Long
interested in impact craters, Shoemaker was starting to consider the idea of searching systematically for future potential
impactors on the earth and other members of the solar system.

It was therefore natural that they would take an interest in Hermes, which had made the then-closest-known pass of
a celestial body to the earth-moon system. I recall a telephone call from Glo in 1969, in which she enquired about the
first known photograph of Hermes, obtained at the Harvard College Observatory’s Oak Ridge station on 1937 Oct. 25 and
preserved in the Harvard plate collection. She also inquired about ephemerides of more-recently-discovered near-earth
objects with a view to trying to recover them, generally with the 1.2-m Palomar Schmidt telescope.

After some attempts at making follow-up obervations of Palomar objects found by Charles Kowal, the program
operated by Glo and Gene was ready to make its own discoveries in 1973. “Fast-Moving Object Helin”, or 1973 NA, was
a dramatic first find, on July 4, moving southward at a rate of 17° per day and perhaps as bright as tenth magnitude.
Further observations were made at Palomar on July 6, 7, and 8, but subsequent data, extending to Aug. 1, had to come
from observatories in the southern hemisphere. Orbit computations showed this object to have a record high inclination
of 68° and to have passed only 0.08 AU from the earth two days before discovery. While there had been hope that 1973
NA would be recovered in 1976, it was not in fact observed again for 19 years, when it was accidentally rediscovered in
the far-southern sky at Siding Spring Observatory and designated 1992 OA. Shortly afterward the object was numbered
(5496), but it has still not been named.

The 1973 NA discovery brought up the problem of the difficulty of getting good measurements from the Palomar
data, whether they were from plates obtained with the 1.2-m Schmidt or from films with the 0.46-m Schmidt. This was
a persistent problem for several years, for although there was a measuring engine in Pasadena, it was only rather rarely
available for use by this observing program. Nevertheless, the difficulty of organizing the Palomar search program cannot
be overestimated, and this was done effectively singlehandedly by Glo, as she arranged for students to participate in the
trips to Palomar and sometimes for colleagues there to obtain follow-up data. Although Gene was nominally the leader of
what came to be known as the Palomar Planet-Crossing Asteroid Survey, he rarely participated in the actual observing.
Glo certainly encouraged him to participate, and on at least one occasion she expressed to me her delight that he had
actually been at the telescope.

The second interesting “Fast-Moving Object Helin” to be discovered was 1976 AA, which proved to be the first minor
planet found with an orbit having a semi-major axis smaller than that of the earth. By a curious chance it was initially
thought this honor had gone to 1975 YA, a discovery by Kowal just 11 days earlier, but the initial orbit computation
of 1975 YA was incorrect. After observations extended into 1978, 1976 AA was numbered (2062), while its name Aten
defines it as the prototype of the “Aten objects” having orbits smaller than the earth’s.

In 1977 the Planet-Crossing Asteroid Program discovered its first comet, 1977e = 1977 VIII = C/1977 H1 (Helln)
Under observation for just one month, this was a long-period obJect with an orbital inclination of 43°.

A particularly productive time for the observing program began in Nov. 1978, when S. J. Bus, then an undergraduate
at Caltech, joined Glo in an extensive search for main-belt minor planets with the 1.2-m Palomar Schmidt. This was
followed in June 1979 by a similar effort using the 1.2-m Schmidt at Siding Spring. More than 150 objects found during
each of these programs have been numbered.

Two discoveries with the Palomar 0.46-m Schmidt a month apart in late 1979 were of particular interest because
they represented the observations of objects lost since the 1940s. The second of these objects, 1979 XA, was a return
of 1947 XC, an earth-approacher originally discovered by Henry Giclas at the Lowell Observatory and that would come
to be known as (2201) Oljato. The former object, 1979 VA, turned out to be even more interesting, though not until
well after further observations during 1988-1989 resulted in its being numbered (4015). Then in 1992, while searching
older Palomar Schmidt plates for possible earlier observations of known near-earth objects, Ted Bowell not only found
(4015) on a pair of plates taken on 1949 Nov. 19 but recognized that the images were cometary. Knowing the date,
though not the position in the sky, I immediately suggested that this was the comet 1949g = 1949 III = 1949 W1
(Wilson-Harrington), which is known to have appeared cometary on that date. The object was also observed on Nov.
21, 22, and 25 — but then as having entirely asteroidal appearance. All the later observations, extending to 2007, have
confirmed the asteroidal appearance, although since both the blue and the red exposures Glo’s seventeenth birthday
showed the object as clearly cometary, it is now known under the dual appellation (4015) Wilson-Harrington and comet
107P/Wilson-Harrington.

By 1980, it was becoming clear that what had been ostensibly a single observing program was splitting into two
separate programs, one led by Glo and the other led by Gene. This is not the place to discuss the reasons for the break-
up, although it was partly a consequence of the availability of Carolyn Shoemaker to participate in the latter program,
which came to be headquartered at the U.S. Geological Survey in Flagstaff, with which Gene had been associated since
long before he took the Caltech position. In Oct. 1980, Glo’s program was transferred to the Jet Propulsion Laboratory,
which was then under the directorship of her old mentor Bruce Murray.
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Since both programs were almost exclusively confined to the 0.46-m Schmidt, it is fair to say that, while it was
well known that there was tension between them, both programs continued to advance their success, and the difficulty
in obtaining immediate accurate positions, for example, was largely overcome. Glo’s program discovered several more
comets, with the particular help of assistants Brian Roman, Randy Crockett, Jeff Alu, and Ken Lawrence. These were
the short-period comets 111P, 117P, 132P, 151P, and 152P, all found between 1987 and 1993, together with the long-
period comets C/1989 R1, C/1989 T1, C/1991 F2, C/1991 L4, C/1992 Al, and C/1992 Q2. Glo also detected the
Jupiter-impacting comet P/1993 F2 a few nights before it was discovered by the Shoemaker team.

By the early 1990s, photographic observations were on their way out, as observations came to be made using CCDs
instead. Glo’s program was the second of the so-called NEO surveys to make the change, in Dec. 1995, several years after
Spacewatch, but well before the LINEAR and LONEOS surveys were initiated. The NEAT (Near Earth Object Tracking)
program, as it came to be known, was originally carried out using a the 1-m Ground-based Electro-Optical Deep Space
Surveillance (GEODSS) telescope at Haleakala, with Glo being assisted by Ken Lawrence, together with Steve Pravdo
and Ray Bambery. The first NEAT comet, C/1996 E1, was memorable to me, as I was involved in securing the first
follow-up observations on the night after the discovery. These observations were obtained at John Rogers’ observatory
in Camarillo, California. My wife and I were visiting our son and his family nearby. Their small home was close to Glo’s
much larger home in Thousand Oaks, and she had invited us to stay there. So Glo, Ron, my son and daughter-in-law, and
I (my wife was looking after our then-very-young first grandson) were helping with the observations. Actually, hindering
might be a better word, as we also had with us (as MPEC 1996-F04 recognizes) Gail and Diva Zappa, the widow and
the younger daughter of Frank Zappa. A minor planet had recently been named for the late rock star, and they were
interested in seeing how observations of minor planets and comets were made.

After the second NEAT comet, C/1997 Al, was found, there was a gap until the NEAT program found as many
as 16 comets in 2001, which remains the record year for the comet discoveries of Glo and her colleagues. Four of the
2001 comets were independent discoveries of objects initially discovered by the LINEAR program, so they bear the name
LINEAR-NEAT. In three of these cases, LINEAR had not recognized the objects as cometary, and these objects therefore
have the quasi-asteroidal designations P/2001 BBso, C/2001 HT35p, and P/2001 TUgo. The Haleakala NEAT GEODSS
site had essentially ceased operation in 1999. Half of the 2001 NEAT comets were actually discovered using a 1.2-m
reflector at a slightly different site on Haleakala. This site had originally been operated by the Air Force Maui Optical
Station (AMOS) and had been involved with observations of minor planets back to 1995, but in 2000 it became known
as the Maui Space Surveillance Site (MSSS) and was directly associated with NEAT. The other NEAT comets of 2001
were actually discovered with the original 1.2-m Schmidt at Palomar, which was also incorporated into the NEAT system
early that year.

There are now altogether 52 comets that bear the name NEAT, the most recent of them being C/2006 K4. Eleven
of these are numbered periodic comets: 54P, 163P, 166P, 169P, 180P, 189P, 193P, 204P, 207P, 212P, and 215P. The first
of these represents the accidental 2002 rediscovery of the comet formerly known as P/de Vico-Swift. Comet 166P has
perihelion and aphelion distances of 8.6 and 19.3 AU and therefore also qualifies as a centaur. Comet 212P was originally
discovered at the NEAT/MSSS site as the minor planet 2000 YNap. Its 7.8-year-period orbit seemed more likely to be
associated with a comet, however — and, after the object had again passed perihelion in Dec. 2008, several observers
confirmed that it indeed had cometary appearance.

With Pravdo and later Bambery in charge, and thanks in particular to the efforts of Ken Lawrence in processing the
observations, the NEAT/MSSS operation extended through 2006, with NEAT/Palomar activity continuing until Apr.
2007. Glo had ceased to be actively involved earlier in the decade, when she fell and broke a hip, largely a result of her
earlier polio. I briefly visited her and Ron in their Thousand QOaks home in July 2003. She was greatly incapacitated
by her broken hip and, sadly, showing signs of dementia. My wife and I met Ron for lunch in Thousand Qaks in Jan.
2006; we also saw Glo in the assisted-living facility to which she was then confined. Ron died in Sept. 20086, by which
time Glo’s dementia was such that she needed hospice care. Early in 2007 she required round-the-clock hospitalization,
a situation that continued until her death on 2009 Jan. 26.

Glo received many honors, including NASA’s Exceptional Service Medal and the naming of the minor planet (3267)
Glo. The one she appreciated most was an honorary doctorate in 1992 from her alma mater.

In conclusion, I quote from a comment by Alain Maury, who was involved in observing with the 1.2-m Palomar
Schmidt during the 1980s: “I have lost contact with Glo for at least ten years, but I must add that not only was she one
of the three NEO pioneers (with Gene Shoemaker and Tom Gehrels), but she tried very hard getting others to observe
NEOs. She collaborated with many observatories worldwide trying to get them to make their own surveys. She has been
a good ambassador of JPL around the world. Behind every working survey there are great people, and Glo was one of
the top ones, starting with films on the 0.46-m at Palomar to the era of digitized surveys. She was hard-working and
earned her place by fighting for it.”

Brian G. Marsden

® ¢

EDGAR WILSON AWARDS FOR. 2008

The 2008 Edgar Wilson Awards for comet discoveries by amateur astronomers went to only two individuals: Tao
Chen (Suzhou City, Jiangsu province, China) and Xing Gao (Urumgqi, Xinjiang province, China) for their joint discovery
of comet C/2008 C1. The formal announcement was made on TAU Circular 8962.

Details on the Edgar Wilson Award, including a list of all previous recipients, are available on the World Wide Web
at http://www.cfa.harvard.edu/iau/special/EdgarWilson.html.
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Comet 17P/Holmes:
A Megaburst Survivor

Zdenek Sekanina

Jet Propulsion Laboratory; California Institute of Technology; Pasadena, CA 91109; U.S.A.

Abstract. The light curve of comet 17P/Holmes in 2007-2009 — before, during, and after the megaburst — is
compared with the light curves at previous apparitions. The comet has remained about 4 magnitudes brighter in the late
2008 and early 2009 relative to 1986-2000, indicating the presence of lingering or replenished particulate debris in the
atmosphere. Observed brightness variations during the active phase of the megaburst and along the protracted plateau
offer the event’s improved parameters, all closely confirming the preliminary values in Sekanina (2008a). Modeling the
steep brightness increase during the active phase allows a determination of temporal variations in the mass rate of dust
injected into the halo during the megaburst. The curve is sharply peaked, with a maximum rate of 2 x 10° g/s (1)
about 0.9 day after the event’s onset, yet the halo is optically thin. A moderate outburst had evidently preceded the
main event, overlapping it partially. This evidence, diagnostic of ongoing fragmentation, supports the physical scenario
in Sekanina (2008a). The comet’s post-megaburst behavior mimics, on a grandiose scale, its behavior following the two
1892-1893 explosions. Evidence is presented for an outburst in 1899, possibly related to the events one revolution earlier,
and for elevated activity throughout 1899 and 1906. Comet 17P/Holmes is expected to be distinctly brighter at upcoming
returns to the sun and could become an “annual” comet.

1. Introduction

In late October 2007, comet 17P/Holmes underwent an enormous explosion or megaburst, during which the brightness
increased by nearly a million times in two days. It is desirable to learn, by continuing to monitor the light curve,
about the further evolution of the comet as a survivor of the unrivaled explosive event. About 2000 total magnitude
observations collected in the International Comet Quarterly (ICQ) and other complementary data available from the
current apparition allow one to make conclusions on the comet’s physical behavior and to compare it with its behavior
during previous returns to the sun.

The terminology introduced and applied in two recent papers (Sekanina 2008a = Paper 1 and Sekanina 2008b =
Paper 2) is used below. An observed magnitude of the comet, corrected — to the extent possible — for personal and
instrumental bias (including a bandpass correction) and referred to a geocentric distance A of 1 AU by a A~? law,
is described by a normalized magnitude Ha. When referred to a heliocentric distance r of 1 AU by an r~2 law, this
magnitude is called an intrinsic magnitude Hp. A phase effect, whose magnitude is not known for comet 17P/Holmes,
has been included in neither Ha nor Hy, but it is estimated in Sec. 5. Unlike in Paper 2, where I applied Divine et al.’s
(1986) generic law, phase-correction estimates are now based on Marcus’ (2007) recent work.

2. The History of Detection of Comet 17P /Holmes -

Much insight into the comet’s activity over long periods of time is gained by compiling information on the first and
the last observation of 17P/Holmes at each of its apparitions. A synopsis of such data, presented in Table 1, provides
information on long-term variations in the comet’s behavior.

Although the times of the first and last observations are known to be affected by changing geometry due to the
comet’s motion relative to the sun and earth, differences on a time scale exceeding the duration of a conjunction gap
(say, 4-5 months) cannot be explained in this way. Column 8 of Table 1, which lists the time of the last observation
relative to perihelion, shows that before 2007 the comet had never been observed more than one year after perihelion.
At the 2007 apparition, the comet has already been observed for nearly two years after perihelion, with monitoring still
continuing. The predicted motion in the sky suggests that the comet could be under observation until May-June 2009
and that its imaging may resume again before the end of 2009 (Sec. 3).

The return of 2007 also holds a record in terms of the time spanned by the observations. The apparition of 2000 is a
close second thanks only to the single-night imaging with the ESO’s 360-cm telescope nearly one year before perihelion
(Leisy 1999). A second observation followed fully 13 months later.

Table 1 also shows that, at the 1892, 1899, and 1906 apparitions, the comet was observed longer after perihelion
than in 1993 — even though the orbital geometries, especially in 1899 and 1993, were rather similar, with the perihelion
passages at the two returns occurring within three weeks of each other. And while the largest refractors in existence
were employed to observe the comet in 1899, the telescopic equipment used in 1993 was clearly superior. It is tempting
to attribute the long post-perihelion arcs of observation at the first three apparitions, but especially in 1899, to a greater
intrinsic brightness of the comet caused by lingering effects of the outbursts in 1892-1893. This conjecture is examined
more closely in the following section using available information on the observed light curves.
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Table 1. History of observations of comet 17P/Holmes (apparitions 1892-2007).

Appa- Time of First observation: Last observation From perih. (days)®
rition perihelion ~— Refer-
No. (UT) Date (UT) Mag.? Date (UT) Mag.? first  last span ences®
1 1892 Jun.13.95 1892Nov. 6.99 n.e.(T,v) 1893 Mar.16.83 11.5(T,v) +146.0 +275.9 129.9 1-7¢
2 1899 Apr.28.59 1899 Jun.11.46 16(T,v) 1900 Jan.21.26 16(T,v) +21.0 +267.7 246.7 8,9
3 1906 Mar.14.70 1906 Aug.29.05 15.5(T,p) 1906 Dec. 7.77 16(T,p) +167.4 +268.1 100.7 10-12
4 1964 Nov.15.93 1964 Jul. 16.31 19.2(N,p) 1965 Jan. 2.13 18.8(N,p) —122.6 +47.2 169.8 13
5 1972 Jan. 30.82 1971 Jun. 20.39 ~20.0(N,p) 1973 Jan. 30.25 20.6(N,p) —224.4 +365.4 589.8 14-16
6 1979 Feb. 22.66 1979 Jul. 20.30 19.5(N,p) 1980 Feb. 11.10 ......... +147.6 +353.4 205.8 17,18°
7 1986 Mar.14.13 1986 Jun. 9.46 18(T,cg 1986 Dec. 29.31 18.2(T,c) +87.3 +290.2 202.9 19,20
8 1993 Apr.10.74 1993 May 24.77 18(T,p) 1993 Oct.20.41 ......... +44.0 +192.7 148.7 21-24f
9 2000 May 11.82 1999 Jun. 7.21 20.9(T,c) 2001 Feb. 20.53 18.6(T,c) —339.6 +284.7 624.3 25-278

10 2007 May 4.50 2007 May 13.45 15.9(N,c) 2009 Feb. 28.92 19.3(T,c) +9.0 +666.4 657.4 28,29"

® The observed magnitude is T = total (a.k.a. m1) or N = “nuclear” (a.k.a. my) and was obtained either visually (v) or
photographically (p) or with use of CCD, a charge-coupled device (c); n.e. refers to naked-eye visibility, dots indicate that
no magnitude was reported.

b When a time qf the first observation is negative, the comet was detected before perihelion; a positive time of the first or
the last observation refers to a post-perihelion sighting; the time difference between the two observations is in column span.

¢ References: 1 = Holmes (1892); 2 = Copeland (1893); 3 = Barnard (1896); 4 = Barnard (1913); 5 = Backhouse (1902);
6 = Bobrovnikoff (1943); 7 = Kobold (1893); 8 = Perrine (1899); 9 = Perrine (1900); 10 = Wolf (1906a); 11 = Wolf (1906b);
12 = Wolf (1907); 13 = Roemer and Lioyd (1966); 14 = Roemer (1971); 15 = Roemer (1973); 16 = Roemer (1981); 17 = Shao
and Schwartz (1979); 18 = McCrosky et al. (1980); 19 = Gibson (1986); 20 = Scotti (1987); 21 = Seki (1993); 22 = Balam
and Tatum (1993); 23 = Nakamura (1993); 24 = Nakamura (1994); 25 = Leisy (1999); 26 = Oribe (2001); 27 = Jéger (2000);
28 = Guido et al. (2007); 29 = Hasubick (2009).

4 Not much information on his observation is offered by the discoverer in Ref. 1; the time of first detection is listed in Ref. 2;
a brightness estimate (beyond a remark in Ref.1 that the comet was seen with the naked eye), based on Barnard’s accounts
(Refs. 3—4) made within a few days after discovery, suggests that the comet could hardly be brighter than magnitude 5 on
November 6. The last meaningful observation was made by Backhouse (Ref.5) with an 11-cm refractor (see also Ref. 6);
Kobold (Ref.7) remarked, however, that “on April 6 the comet was, after a long search, discerned as an extremely dim
flickering trace of light, but no observation on this and several subsequent evenings was possible” with the 46-cm refractor of
the Strasbourg Observatory and he reported no magnitude for April 6; this date is ~297 days past perihelion, thus extending
the span of marginal detection to ~151 days.

¢ No magnitude was reported by McCrosky et al. (Ref. 18) for their observation on February 11, 1980.

f No magnitude was reported by Balam and Tatum (Ref. 22) for their observation on October 20, 1993. Less than one
day before this last observation, Nakamura (Refs. 23 and 24) found the comet to be of total magnitude 17.7, using a 60-cm
Ritchey-Chrétien reflector and a CCD detector.

& Following the recovery observation with the 360-cm reflector at the La Silla Station of the European Southern Observatory
(Ref. 25), the comet was not sighted again for the next 13 months, until Jiger (Ref. 27) observed it photographically as an
object of total magnitude 15.0 on July 6 and 7, 2000, some 55-56 days after perihelion.

b The most recent observation as of the end of February 2009.

3. The Light Curve

As in Papers 1 and 2, a light curve is understood to be a plot of the normalized magnitude Ha against time that
is reckoned from perihelion. For the current apparition, the ICQ was the primary data source, but numerous issues of
the Minor Planet Electronic Circular (MPEC) were a secondary source, especially in the pre-explosion and post-plateau
time intervals. Only magnitudes referred to as total (T) by the observers in the MPECs were considered for inclusion in
our data set. The magnitudes were tested for consistency and corrected (where possible) for personal and instrumental
effects, as explained in Paper 1. The data from the apparitions starting with 1986 were described in Paper 1. A few
comments follow on some new data (published after completion of Paper 1) from the current apparition and on brightness
estimates from the apparitions 1892-1906. No total magnitudes are available from the apparitions of 1964, 1972, and
1979.

Figure 1 presents comprehensive information on the history of the post-perihelion light curve of comet 17P/Holmes.
For the current return, the light curve is based on more than 1500 magnitude estimates and clearly shows four phases
of brightness evolution: (i) an initial “gquiescent” phase, with the comet relatively faint; shortly after perihelion it was
brighter than at previous apparitions but fading more rapidly; (ii) an active phase of the megaburst, with explosive
brightening; (iii) a post-outburst plateau, with the comet’s brightness very slowly subsiding with time; and (iv) distinct
fading resulting in a new, elevated quasi-quiescent state.

The last pre-conjunction observations from late March and April 2008 (320 to 360 days after perihelion) clearly show
a progressively increasing deviation of the light curve from the prediction for a hypothetical loss-free halo (Figure 1), when



January 2009 7 INTERNATIONAL COMET QUARTERLY

no dust escapes. Consequently, it came as no surprise that the comet was much fainter when it was recovered, some 500
days after perihelion, in the second half of 2008, following conjunction with the sun, But when the post-conjunction data
were normalized, the comet turned out to be about 4 magnitudes brighter than indicated by the linearly extrapolated
light curve from the apparitions 1986-2000, when the comet must have been very little, if at all, active at 4 AU from the
sun and beyond. In fact, measured by the normalized magnitude Ha, the comet was brighter ~ 600 days after its 2007
perihelion than ~ 300 days after perihelion in 1986, when it was still slightly brighter than in 1993 and 2000. The large
brightness excess nearly two years after perihelion raises the question of possible long-term effects of the 2007 megaburst
on the evolution of the comet during its future returns to the sun. One may recall that a similarly elevated brightness,
lingering over at least two revolutions about the sun, was exhibited by comet 73P/Schwassmann-Wachmann after it had
split in 1995 (Paper 1).
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Figure 1. Light curves of comet 17P/Holmes at seven apparitions. The magnitudes Ha, normalized to
a unit geocentric distance, have been, where possible, corrected for personal and instrumental effects. The
observations are represented by apparition-specific symbols. Note the post-megaburst plateau persisting in
2007-2008. The hypothetical loss-free halo shows the expected light curve in a case, when no dust particles
injected into the halo during the megaburst escape. The bottom curve is a predicted normalized magnitude,
at a zero phase angle and a geometric albedo of 0.04, of a spherical nucleus 3.3 km in diameter.
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Inspired by this finding, I set up to investigate, as a potential precedent, the comet’s behavior in a latter part of the
1892 apparition and during the apparitions of 1899 and 1906. This decision was in part also prompted by the conclusions
in Sec. 2.

At the first apparition of 17P/Holmes, only the portion of the light curve from 1892 December 24 on has been
plotted, a time slot that covers the January 1893 outburst and the comet’s final fading. I resorted to the data set
collected by Bobrovnikoff (1943) for most observations, including those made by T. W. Backhouse with the naked eye,
binoculars, and an 11-cm refractor; by E. E. Barnard with an 8-cm seeker; by J. Holetschek with a 4-cm seeker; and by
A. Kammermann with a 25-cm refractor. Referring the magnitudes to Barnard’s naked-eye data from November 1892
and applying personal and instrumental corrections, I obtained a light curve that looks like a compressed version of the
2007 light curve. The peak intrinsic magnitude of the January 1893 outburst is (Ho)peak = 1.8, or 0.6 magnitude fainter
than adopted in Paper 1, suggesting a fairly large uncertainty in the magnitude scale employed. The final magnitude
observation, on 1893 March 16 (Backhouse 1902, Bobrovnikoff 1943), obtained when the comet was about 276 days after
perihelion at a heliocentric distance of 2.88 AU, indicates a steeply declining light curve. Even if Backhouse did not
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underestimate the brightness, the comet was then still about 1000 times brighter than at the same distance from the sun
after perihelion in 1986-2000 (Figure 1).

In 1899 the comet, fainter than during the first apparition, was detected by three observers only: Perrine (1899,
1900), Aitken (1900), and Barnard (1932).! However, only Perrine and Barnard published magnitudes for specific dates.
The comet must have undergone another outburst, which commenced probably on July 4, about 67 days after perihelion.
Although accompanied by no dust halo and, to my knowledge, never before reported explicitly as an outburst, this event
1s apparent from the linked observations by Perrine in June-July and by Barnard in August, and its existence seems to
be well established.

According to Perrine, the comet was not brighter than magnitude 16 when recovered on 1899 June 11 UT, with
only a slight brightening at the center. It was of about the same brightness on June 16, 17, and 18, but brightened to
magnitude 15 on July 7 and to magnitude 14 on July 10 UT, when it had a faint nucleus. On July 15 and 16 UT, the sky
was hazy and smoky, yet Perrine noticed that the comet was still brighter at the center on the latter night. When, after
a wide gap, he resumed his observations on October 1 UT, the comet was again brighter at the center and of magnitude
14.5, but had no nucleus.

Barnard began his observations on August 16 UT, estimating the comet’s magnitude as 13. The next night the
magnitude was 13.5 and the comet showed a feeble nucleus. Barnard reported the comet’s slow fading in September
through November. Between October 31 and November 5 UT, he estimated the comet to be of magnitude 15-16, while
Perrine between October 29 and November 7 UT recorded magnitude 14-15. This suggests that Barnard, observing with
the 102-cm refractor of the Yerkes Observatory, underestimated the brightness by ~ 1 magnitude relative to Perrine,
who used the 91-cm refractor of the Lick Observatory. The difference in the normalized brightness Ha between Perrine’s
estimates before July 7 and Barnard’s corrected brightest estimate on August 16 is 3.4 magnitudes, so the amplitude of
the outburst may have been close to 4 magnitudes, if not more. The post-outburst light curve in 1899 runs consistently
about 1.7 magnitudes above the 1986-2000 light curve (Figure 1). If Perrine underestimated the total brightness, the
comet may have been more than 2 magnitudes brighter in 1899 than in 1986-2000 — and at its peak brightness, in
mid-July 1899, it should not have been fainter than (Ho)peak ~ 8. The comet’s 1899 light curve thus exhibits clear signs
of lingering effects of the 1892-1893 events.

In 1906, the comet was observed photographically by Wolf (1906a, 1906b, 1906¢c, 1906d, 1906, 1907) four times

between 51 and 9% months after perihelion. Since Wolf (1892) calibrated his photographic magnitudes using star
catalogues 2ba.sed on visual-magnitude scales, no color correction was applied to his reported magnitudes. There is a
fairly good correspondence between Perrine’s 1899 visual magnitudes and Wolf’s 1906 photographic magnitudes in the
shared part of the light curve in Figure 1, even though Wolf’s underestimating the brightness is equally as possible as
Perrine’s. In any case, the comet’s behavior in 1906 appears to have been affected by the 1892 events Jjust like its behavior
in 1899.

The conclusion from this exercise is that lingering effects of the 2007 megaburst should make comet 17P /Holmes
distinctly brighter at its future returns to the sun — at least in 2014 and 2021 — than in 1986-2000. Extrapolation of
the 2008-2009 post-conjunction light curve from Figure 1 suggests that, during its near-aphelic opposition with the sun
in March 2011, the comet could be as bright as apparent magnitude 20 and become — at least for a few revolutions
about the sun — an “annual” comet, observable all around the orbit, like 2P/Encke, 29P/Schwassmann-Wachmann,
65P/Gunn, and others (e.g., Marsden 1973, 1985).

4. The Megaburst of 2007 and Its Aftermath

The apparent nuclear magnitude 8.4, initially reported as the comet’s brightness at the time of discovery of the
megaburst on 2007 October 24.067 UT, and the rapid brightening in subsequent hours (Henriquez Santana 2007) showed
that this event had been detected soon after its onset. More recent communications by Hsieh et al. (2007), by Henriquez
Santana (2008), and by Trigo-Rodriguez et al. (2008) provided data that extended the coverage of the megaburst closer to
its onset and also improved the data set, which makes it now possible to model temporal variations in the dust-injection
rate during the active phase (Sec. 6). Hsieh et al. detected the megaburst first on October 23.99 UT, and Henriquez
Santana’s first frame (with the comet’s image saturated) was taken on October 23.945 UT.

In Paper 1, the onset time of the megaburst, tye;, was determined by extrapolating back in time the observed
dimensions of the sharply-bounded, expanding dust halo. Finding for the onset time October 23.7 + 0.2 UT, or 172.2
days after perihelion, I used this technique to determine also the rate at which the halo was uniformly expanding in the
early period and the total mass of injected dust, which turned out to be more than 1 percent of the comet’s mass (Paper
1). The magnitudes are less helpful in an effort to derive the onset time, unless one carries out a comprehensive analysis
of the light curve during the active phase of the megaburst (Sec. 6). It is noteworthy, however, that from photometry
of images taken with the SuperWASP-North robotic facility on La Palma, Canary Islands, between October 23.99 and
24.10 UT, Hsieh et al. (2007) calculated, on the assumption of an optically thick dust halo, that the event began on
approximately October 23.8 UT, or 172.3 days after perihelion, in excellent agreement with the determination based on
halo expansion.

Recent additional magnitude reports referring to the pre-megaburst period of time have improved the quality of the
light curve in this period of time (Figure 1) and allowed one to determine with fair accuracy the normalized and intrinsic
magnitudes at the event’s onset. For October 23.7 UT, one finds (Ha)onset = 15.19 £ 0.10 and (Ho)onset = 13.26 +
0.10, equivalent to an apparent visual magnitude of 16.26, corrected for personal and instrumental effects (but with no

! After Barnard's death in 1923, G. Van Biesbroeck edited and prepared for publication two papers containing Barnard’s previously
unreported Yerkes observations made between 1898 and 1913; this reference is to the first of those two papers.
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phase correction; see Sec. 5). This scenario is consistent with an upper limit of magnitude 15, implied by the failure of
the SuperWASP-North facility to detect the comet on October 23.27 UT (Hsieh et al. 2007).
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Along the steeply increasing light curve of the early active phase of the megaburst, Henriquez Santana (2008) took
226 frames of the comet. On 141 of these frames, the comet image is unsaturated, and 1 divided them into 14 subsets
and calculated the averages, which make up most of the data points near the lower ends of the light curve in Figure 1
and the curve of intrinsic magnitude Ho in Figure 2. These Hy averages have been calibrated using the V' magnitudes
by Hsieh et al. (2007) and combined with additional magnitude estimates from a variety of published sources, which
make up the upper end of the curve in Figure 2. No magnitudes from Henriquez Santana’s saturated images have been
incorporated into Figures 1 and 2. The problem of modeling the curve of rapid intrinsic brightening during the active
phase of the megaburst is addressed in Sec. 6.

I remarked in Paper 1 that the termination point of the active phase is determined by the time the post-explosion
plateau is first reached on the plot of Hy against time. The transition between the active phase and the plateau is clearly
seen in Figure 3, which is a variation of Figure 4 from Paper 1. While the plot in Paper 1 contained 92 data points
between October 25.5 and November 3.0 UT, or 174 and 182.5 days after perihelion, the updated investigation of the
post-outburst plateau in this paper is based on 582 data points between October 24.5 and November 13.5 UT, or 173
and 193 days after perihelion.

The intrinsic magnitudes of 17P/Holmes averaged over consecutive intervals of 0.5 day in the 20-day time period are
listed, together with their mean errors, in Table 2. The numbers of data points per interval vary from 4 to 33, as shown
in columns 3 and 6. These magnitude averages have been used to determine three parameters of the comet’s light curve:
(i) the time of termination of the active phase of the megaburst; (ii) the peak intrinsic magnitude; and (iii) the period
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Figure 3. Close-up view of the temporal variations in the intrinsic magnitude Ho following the active
phase of the 2007 megaburst of comet 17P/Holmes. The peak intrinsic magnitude (Ho)peak = —0.53 & 0.12
has been calculated from 291 magnitude estimates that make up the flat portion of the plateau, between
174.4 and 184.3 days after perthelion, or between October 25.9 and November 4.8 UT. These boundaries have
been determined in part from the sets of averaged values of Hy in Table 2. The beginning of the plateau
with the peak intrinsic brightness coincides with the termination time of the active phase of the megaburst.
Variations in the phase angle are also shown.
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Table 2. Averaged intrinsic magnitude Hy of comet 17P /Holmes on the plateau after the megaburst.

Range of times Intrinsic Number Range of times Intrinsic Number
past perihelion, magnitude, of data past perihelion, magnitude, of data
t — T (days)® Hy (mag) points t — T (days) Hy (mag) points
173.01 - 173.50 —0.07+0.38 28 183.01 - 183.50 -0.49+0.13 28
173.51 - 174.00 —0.38 £ 0.04 7 183.51 - 184.00 —0.50£0.12 10
174.01 — 174.50° —-0.47+0.18 13 184.01 — 184.50¢ ~0.42+0.11 12
174.51 - 175.00 —0.48 £0.11 8 184.51 - 185.00 —-0.39+0.12 7
175.01 - 175.50 —0.56 £ 0.17 11 185.01 — 185.50 —0.46+0.14 24
175.51 - 176.00 —0.568 = 0.14 8 185.51 — 186.00 —-0.45+0.15 10
176.01 — 176.50 —0.52 £0.10 22 186.01 - 186.50 —0.49+0.14 15
176.51 - 177.00 —0.53 £ 0.09 6 186.51 — 187.00 —-0.35+£0.15 14
177.01 - 177.50 —0.50+0.14 15 187.01 - 187.50 —0.45+0.12 22
177.51 - 178.00 -0.51+£0.15 9 187.51 - 188.00 —0.33+£0.07 7
178.01 - 178.50 —-0.52+0.11 27 188.01 — 188.50 —~0.44+0.15 17
178.51 - 179.00 -0.56 &+ 0.11 16 188.51 - 189.00 —0.20+0.12 5
179.01 - 179.50 —0.56 £ 0.09 28 189.01 - 189.50 -0.31£0.10 12
179.51 - 180.00 —0.55+0.03 8 189.51 - 190.00 —-0.28+0.11 5
180.01 - 180.50 —-0.56 & 0.11 33 190.01 - 190.50 —0.34+0.16 21
180.51 - 181.00 —-0.57+0.11 10 190.51 - 191.00 —-0.37£0.17 17
181.01 - 181.50 —-0.49+£0.11 22 191.01 - 191.50 —-0.35+0.16 31
181.51 - 182.00 -0.54 £0.15 7 191.51 - 192.00 —0.31+0.27 5
182.01 - 182.50 —-0.55+0.14 13 192.01 - 192.50 ~0.43+0.16 18
182.51 - 183.00 —0.49 £ 0.20 4 192.51 — 193.00 —0.37 £0.20 7

2Time t — T = 173.01 days corresponds to 2007 Oct. 24.51 UT; t — T = 193.00 days, to 2007 Nov. 13.50 UT.
b This interval covers the probable time of termination of the active p

¢ This interval covers the probable end of the period of peak intrinsic brightness.

hase of the meagburst.
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These parameters have been calculated iteratively. First, for a selected set of intrinsic magnitudes at times just
before a visually estimated end of the active phase of the megaburst in Figure 3 and Table 2, a least-squares polynomial
approximation to their temporal variation is fitted and used to calculate, from the condition of dH(t)/dt = 0, the time
tpeak, at which the plateau is first reached and the corresponding peak intrinsic magnitude (Ho)peak- A time tgown, at
which the brightness along the plateau begins to decline, is then estimated from Table 2, and a statistically averaged
value of the peak intrinsic magnitude (Hg)stat is calculated from all data points between ipeak and taown. If (Ho)stat
does not coincide with (Hg)peak, a new set of intrinsic magnitudes near the end of the active phase is selected, a least-
squares polynomial approximation is fitted, {peak and (Hop)peak calculated, and the iteration repeated. It should be noted
that tpeak, the time the plateau is first reached, is identical with t¢,q, the termination time of the active phase of the
megaburst.

e ¢ ¢

Table 3. Parameters for the 2007 megaburst of comet 17P /Holmes.

Parameter Resulting value

Active phase

Time of onset, theg (days after perihelion)? 172.2 + 0.2
Nominal date of onset (2007 UT)? October 23.7
Time of termination, tenq (days after perihelion) 174.4 +£ 0.2
Nominal date of termination (2007 UT) October 25.9
Duration (days) 2.2+0.3
Intrinsic magnitude at onset, (Ho)pre (mag) 13.26 & 0.10
Intrinsic magnitude at termination, (Hg)peax (mag) —-0.53 £ 0.12
Amplitude of the megaburst (mag) 13.79 &+ 0.16
Relative increase in the comet’s brightness 328,000 £ 48,000
Total mass of dust injected into the halo, My (g)? 104
Plateau with peak intrinsic brightness
Time when first reached, tpeax (days after perihelion)® 1744 £ 0.2
Nominal date of peax (2007 UT) October 25.9
Time when intrinsic brightness began to decline, tqown (days after perihelion) 1843 £ 0.5
Nominal date of tgown (2007 UT) November 4.8
Duration (days) : 9.9+ 0.5
Peak intrinsic magnitude®, (Ho)peak (mag) —0.53 £ 0.12

& From Paper 1; time ineg is correlated with the halo’s expansion velocity vexp = 0.50 £ 0.02 km/s.
b Identical with the time of termination of the active phase.
¢ Identical with the intrinsic magnitude at termination of the active phase.

© ¢ ¢

The final values for the parameters of the active phase and plateau, listed in Table 3, show that the peak intrinsic
magnitude, —0.53 £ 0.12, is identical with its preliminary value in Paper 1, while the amplitude of the megaburst, that
is, the difference between (Hp)onser and (Ho)peak, and the duration of the active phase, that is, the time span between
‘tpeg and tend, have changed only marginally, within the errors of determination. The peak intrinsic magnitude in Table
3 was calculated from 291 data points, mostly naked-eye estimates.

5. Phase Effects

Deriving the brightness parameters in Sec. 4, I ignored effects due to the phase angle, sun-comet-earth. Because of the
large perihelion distance of 17P /Holmes, the phase angle can never exceed 28°, so that the contribution from the phase law
is restricted to near-backscattering effects. While the optical properties of cometary dust depend on its composition and
particle-size distribution and remain unknown for comet 17P/Holmes, the phase effect can be approximated by employing
the results for other comets. In his recent work, focused primarily on forward scattering by cometary dust and its fitting
by a compound Henyey-Greenstein formula, Marcus (2007) also reviewed available information on backscattering and
found from the data on seven comets that for phase angles from 0° to 30° the brightness decreases with increasing phase
angle at an average rate of 0.031 £ 0.006 magnitude per degree. Since the phase angle at the end of the active phase
of the megaburst was 16°6, the slope fitted by Marcus provides for the comet’s peak intrinsic magnitude a probable
correction of —0.51 + 0.10, so that (Ho)peak(corr) = —~1.04 + 0.16.

The phase could also affect the post-conjunction light curve of 17P/Holmes in the late 2008 and early 2009, as the
phase angle reached a minimum of 2°0 on 2009 January 27. This notion is supported by the fact that the comet was
indeed fading very slowly, if at all, between October 2008 and early February 2009, as the phase angle decreased during
this period of time by 12°, while the comet, more than 500 days after perihelion (Figure 1), continued to recede from the
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sun. However, no measurable opposition effect is expected in this case, since the nucleus apparently contributed only a
few percent to the comet’s total light.

6. Modeling the Megaburst

The extreme steepness of brightness variations during the active phase of the megaburst and the lack of data in the
early stage of the event limit one’s options in modeling the temporal dust-injection profile. A technique of examination
that has been applied and the results are presented in the following.

Except possibly in the earliest moments of the active phase, the expanding, sharply-bounded dust halo can safely be
considered an optically thin medium (Sec. 8), so that its intrinsic brightness,

Io(t) = 10~0-4Ho(t) (1)

measures — for an assumed geometric albedo and phase effect (which is essentially constant during the very short active
phase) — the total cross-sectional area of dust particles gradually accumulating in the expanding halo by a given time ¢,
if the gas-coma contribution to the halo’s visual brightness can be neglected. Via the dust-particle mass/size distribution
function, the variations in fp(t) describe the rates at which the mass of the dust halo increased with time. If the mass-
distribution law did not vary during the megaburst, then on the above assumptions the mass-injection rate, dM/dt,
should be proportional to the rate of intrinsic brightening,

M _ Modly
dt ~ Qo dt’

where Mo = 10 g is the total mass of dust injected into the halo during the event (Table 3) and Ty is the integrated
intrinsic brightness of the halo at the time of termination of the active phase,

tend
3o = / o 4y (3)

tbeg

(2)

In practice, Qg is the peak intrinsic brightness, because the comet’s quiescent intrinsic brightness at the onset of the
megaburst was only 0.0003 percent of the peak brightness, and therefore negligible except close to the very onset of the
megaburst. Because the values of both My and Qp are known, temporal variations in the relative mass-injection rate of
dust and in the relative rate of intrinsic brightening can be fitted by the same expression. I will refer to

dho(t) _ 1.dh(t) 1 dM()

dt Qo dt T My dt “

simply as a relative dust injection rate and to its integral /p(t) as a relative integrated dust injection rate at the given

time.
Modeling of these variations is further streamlined by replacing time ¢ with a dimensionless temporal quantity T,
defined by requiring that the onset and termination of the megaburst take place, respectively, at Theg = 0 and Teng = 1,

implying for a normalized dust injection rate dly/dr the boundary conditions

div(ry|  _ [dh(n)]
[ dr - dr = 0, (5)
Theg Tend
which, together with the general condition
dl
—% >0 for Theg < 7 < Tends (6)

must be satisfied by any law that is to fit the activity profile of the megaburst. In this system of variables, time ¢ is
related to 7 by
1= tpeg + 7 (tend — Tbeg)- (7)
The task is to find a reasonably simple expression for dfo/dr, such that the normalized integrated dust-injection rate,
i) = [ 4D

I(r) = L T dr dr, (8)

giving Ip(7ena) = So = 1, fits satisfactorily the observed variations in the intrinsic magnitude Hy, presented in Figure 2.
The task includes an independent verification of the times of onset and termination of the active phase of the megaburst.
The simplest model is of course the case of a constant injection rate during the event,

dlo(r)
dr

= Ao, (9)
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where Ag = 1 in order to satisfy the normalization conditions. The practical consequence of this model is an abrupt
change in the injection rate at both the onset and termination points. Figure 2 provides no information on the nature
of such a change at the onset (7 = 0) but both Figure 2 and Figure 3 show that the transition to the plateau is fairly
smoath. Thus, model (9) fails to provide a good approximation to the normalized injection-rate variations and a more
complex law is needed.

Since a linear law,

df()(T')
dr

does not satisfy simultaneously the boundary conditions (5) and the condition (6), one proceeds to the next possible
approximation, a quadratic law,

:A0+A1T, (10)

dl;
YolT) _ gyt Avr 4 Anr?. (11)
dr
The first boundary condition (5) requires that Ag = 0, with which the second condition is satisfied when 4; = — Ay =
A > 0, that is,

df()(T)
dr

This law, used in my earlier investigation (Sekanina 2002) of the peculiar light curve of comet C/2002 O1 (Honig), is
symmetrical with respect to both ends of the event, with the peak occurring at g = % The symmetry implies that
Io(Tmia) = % and that therefore Ho(Tmid) = (Ho)peak + 0.75 = +0.22.% If the event lasted from 172.2 days to 174.4 days
after perihelion (Table 3 or Paper 1), it is apparent from Figure 2 that Hp(mmia) =~ —0.2 to —0.3 and that therefore the
dust halo was then about 0.5 magnitude brighter. This discrepancy is diagnostic of an injection-rate curve that peaks in
the first half of the active phase of the megaburst; an asymmetrical law thus needs to be introduced.

Heuristically, asymmetries can be incorporated into law (12) by introducing exponents 4 > 0 and v > 0 in one of
two ways. The first option provides for the injection rate an expression

=Ar(l-7). (12)

dfo(T)
dr

which is referred to as Law [, when p and v are not both unity. Integrating the injection rate from the onset of the
megaburst to a point in the active phase described by 7, one obtains

= A1 —7Y), (13)

= 1
fo(r) = v+ |14 22—y (14)
after setting from the normalizing condition
1 1
A= Urptptv) (15)
v
The peak injection rate during the active phase,
) _QamOtutn)( s M (16)
dr L+ v g+ ’
peak
is reached at
1/v
7]
= . 1
) (i)

The constraint implied by the observations, Tpeak < %, requires that

v

- (18)

p<

2The term (usually a subscript) peak is being employed in two meanings. From Sec. 3 on, it has been used in reference to the curve
of intrinsic magnitude variations, with {Ho)peak depicting the maximum brightness. From this section on, the term peak is also applied in
reference to the curve of dust-injection rate in the active phase of the megaburst, with, e.g., (dIO/dT)peak denoting the maximum normalized
rate and Tpeai its position within the event’s boundaries. The author is content that the two usages of peak relate to quantities different

enough to rule out a mixup.
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For example, 4 < 0.43 when v =3, 4 < 1 when v = 1, and g < 1.21 when v = %

Comparison of a large set of models (14) with the observed light curve of the active phase of the megaburst in Figure
2 fails to yield a good match for any combination of y and v, thus prompting one to consider an alternative asymmetrical

law.
An obvious way to proceed is to replace expression (13) for the injection rate with

d]o(T)

— B(] — ¥
. =A (1 -1), (19)
which is referred to as Law II, with the constraint as in (13). The integration now yields
= B {1+ u,1+v)
I =—l 20
o(7) BT it0)’ (20)

where B is the incomplete beta function to be calculated by numerical integration, while Euler’s integral of the first
kind, or the beta function, B, comes from the normalization,

1
== 21
B(1+p,1+v) (21)
and can be written in terms of the I' function (Euler’s integral of the second kind):
F(1+p) T(1+v)
22
T2+ u+v) (22)

To calculate the beta function, I use a polynomial approximation that matches the I'(z) function to better than 3 x
10~7 for any argument 0 < z < 1. For arguments = + n, where n is a positive integer, I'(z + n) is given in terms of I'(z):

B(l+p,14v)=

n—1
(e +n) =T(z) [[(x+#), (23)
k=0

where I1 is the product sign. Since negative values of p and v are irrelevant, so are arguments £ — n. The peak injection
rate

) p (24)
dr peak T (p+ )B4 p, 1+ 0)
is attained at
7
= . 25
oo = (25)

The constraint Tpeak < -é— is now equivalent to a simple condition p < v.

Experimentation with Law II models has shown that the observed integrated injection rate can be fitted, if the
exponents g and v are allowed to greatly exceed unity. No least-squares solution has been attempted, but several models
with different pairs of 1 and v have visually matched the observed intrinsic brightness variations during the active phase
quite satisfactorily. One of the best fits, with 4 = 8.0 and v = 11.5, is exhibited in Figure 4, referring to the active
phase that extends from 172.2 days to 174.4 days after perihelion. A more-detailed discussion of the effects of chosen
parameters y, v, theg, and teng on the Hy curve is deferred to the end of this section, after I present the implications of
the adopted fit for the variations in the dust-injection rate.

The most important physical information that can be derived from the fit in Figure 4 is a temporal profile of the
mass-injection rate of dust during the active phase of the megaburst. Using (4), one can write

dM(t) dlp(r) dr
@ Moo T (26)
Inserting for dlo(r)/dr from (19), (21), and (22), for 7 and dr/d¢ from (7), and rearranging the expression, one finds
dM(t) (t ~ toeg)”{tend — 1) T(24pu+v)
— =My . (27)
di (tend - tbeg)l'*‘“'*"’ F(l + ) F(l + 1/)

With Mg = 10! g, tpeg = 172.2 days, tena = 174.4 days, and with exponents g = 8.0 and v = 11.5 of Law II, the mass
injection rate of dust (in g/s) becomes

dM(t)

=222 108 (¢t —172.2)8 (174.4 — )15, (28)
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where time is again in days from perihelion. This model of dust-injection rate, plotted in Figure 5, predicts that the peak
mass rate of 2.0 x 10° g/s, an extremely high value, occurred at tpeak = 173.10 days after perihelion, or on October 24.60
UT, by which time the megaburst was under observation for nearly 16 hours. The FWHM (full-width-at-half-maximum)
of the injection-rate distribution curve is only 13.7 hours, from October 24.33 to 24.90 UT.

o 0 ©
OCTOBER 2007 (UT)
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Figure 4. Curve of intrinsic brightness of -
comet 17P/Holmes during the active phase of - .
the megaburst, rearranged as a plot of the nor- S -
malized integrated dust injection rate Iy, defined
by Eq. (8), against time from perihelion. The - 7
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In terms of the peak injection rate of dust, the megaburst dwarfs comet 1P/Halley (even its 1836 explosion; cf.
Paper 2) and competes favorably with the giant comet C/1995 O1 (Hale-Bopp), for which the peak dust-emission rate
at perthelion, 0.91 AU from the sun, was found to be 4.6 x 108 g/s from mid-infrared measurements (Lisse et al. 1997)
and 2 x 10° g/s from sub-millimeter measurements (Jewitt and Matthews 1999). And although, in the early stages of
the megaburst, the injection rate is orders of magnitude lower than at the peak and increases very gradually in Figure 5,
the model predicts that, at the time of first detection on October 23.945 UT (Henriquez Santana 2008), nearly 6 hours
after the nominal onset, the mass rate was a respectable 6.4 x 10% g/s, and that the halo already contained nearly 2
x 101° g of dust. Given the extremely feeble activity of comet 17P/Holmes in its quiescent phase, these numbers were
more than sufficient to make the expanding halo detectable.

Finally, a few words about Law I vs. Law II and about the choice of the parameters p, v, tbeg, and fend. All Law
I models showed ~— for a wide range of (u, ) combinations and plausible values of tbeg and teng — an unacceptably
steep slope in the intrinsic magnitude near the end of the active phase relative to the slope in the first half of the event
in Figure 4. Some Law II models with low values of 1 and v (generally near unity) could fit the late portion of the Hy
curve fairly well but failed completely for times prior to the peak in Figure 5, yielding slopes that were considerably less
steep than indicated by the observations in Figure 4. Changing tpeg to an earlier time by more than 0.1 day caused
most Law II models to run way above the data points. Those that did not could not fit the “knee” at the end of the
steep slope. Choosing theg = 172.3 days after perihelion instead of 172.2 days resulted in models that visually fitted the
data set nearly equally well, but increasing tpeg further caused the calculated curve to be too steep in the region of faint
magnitudes. Thus, the onset time could actually be determined with greater accuracy than suggested by the mean error
of £0.2 day from halo expansion. On the other hand, the quality of fit was much less sensitive to the time of termination
of the active phase, tenq, whose determination from information on the post-megaburst plateau could not be improved.

[ Y
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7. Evidence for a Precursory Eruption

The curve of exceptionally rapid brightening during the active phase, whose fit in Figure 4 has been classified as
quite satisfactory in Sec. 6, shows that the comet’s intrinsic brightness on the faintest unsaturated images, with Hg
between 6.7 and 5.9, increases less steeply with time than on the subsequent images. The Law II fit in Figure 4 was
chosen to smooth this potential discrepancy, which at first sight may appear to be almost within the errors of observation
and therefore unimportant. By varying the parameters z and v, numerous models are found, each of which provides a
virtually perfect fit to all data points brighter than Hy = 5.9, in a period of time from about 172.6 days after perihelion
(or October 24.1 UT) to the very end of the active phase, covering 82 percent of its span. However, once the fit to the
steepest part of the observed Hp curve is improved over the fit in Figure 4, the deviations of the magnitudes from the
earliest observations (fainter than Hy ~~ 5.8) become a little more apparent, such models running about 1 magnitude or
more below the observations at 172.5 days after perihelion (October 24.0 UT). The predicted slope of a Law I curve is

dHg(t) d 2.5logipe 1 dlp(r) (1~ T)
= - '_2. 1 _ - = = T, T
iR = e ) A =Nt B a4 (29)

where the constant equals —0.02056 when the slope dH,/dt is expressed in magnitudes per hour and the duration of the
active phase is taken to be 2.2 days (Table 3). The limit for ¢ — {nes is derived by applying L’Hépital’s rule,

dHo(1) . ™1 — 1) .1 vt \
tﬁgles dt —Tl_1’r51+ Br(14u,1+v) —rl—lvrtr)l+ r\FT1=7) T (30)

Thus, the predicted slope at the event’s onset is infinitely steep. In practice, because the comet’s brightness at onset was
not zero, the slope is finite, but the decreasing steepness of the Hy curve with time that Law II models predict appears
to be in conflict with the segment of the observed curve based on the earliest observations of the megaburst.

To investigate this contradiction more closely, I compare, in Table 4, the values for the slope dH, /dt predicted by the
nominal model from Figure 4 with the values derived from the photometric observations by Henriquez Santana (2008),
by Trigo-Rodriguez et al. (2008), and by Hsieh et al. (2007). For the first four entries in Table 4, the observed slope is
distinctly less steep, by a factor of 2 or more, than the slope predicted from the model in Figure 4. The times involved are
172.49 to 172.60 days after perihelion (October 23.99-24.10 UT). The last four entries show a better agreement between

observation and model.
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Table 4. Predicted and observed slopes of the curve of the intrinsic magnitude Hy

of comet 17P /Holmes early in the active phase of the megaburst.

Interval of time Slope dHg/dt (mag/hr)- Number Span of
covered by data of data Hy

2007 (UT) predicted span from data used (mag) Reference to observations
Oct. 23.99-24.10 —-1.17 to —0.77 —0.42 2 6.7 to 5.6 Hsieh et al. (2007)
Oct. 24.00-24.02 -1.12to —1.03 -0.50+0.05 57 6.7t06.4  Henriquez Santana (2008)
Oct. 24.02-24.04 -1.03to —0.96 ~0.43+0.06 48 6.5 to 6.2 Henriquez Santana (2008)
Oct. 24.04-24.08  —-0.96 to —0.83  -0.36 £ 0.07 16 6.3 to 5.9 Henriquez Santana (2008)
Oct. 24.08-24.11 —0.83 to —0.74 —-0.67+0.07 13 5.9to 54 Henriquez Santana (2008)
Oct. 24.11-24.14  —0.74 to —0.67 —0.79+0.13 7 5.3to4.8  Henriquez Santana (2008)
Oct. 24.12-24.20 —0.72t0 -0.56 —0.57 4% 0.01 4 5.0t03.9  Trigo-Rodriguez et al. (2008)
Oct. 24.18-24.23  —0.59to —0.51 —0.82+0.08 5 4.2t03.2 Trigo-Rodriguez et al. (2008)

Note. Usage of Henriquez Santana’s (2008) data has been limited to frames with unsaturated images.

o 0o ¢

This discrepancy may be used to argue that the heuristic Law II paradigm is inappropriate for fitting the variations
in the integrated dust-injection rate during the megaburst. This is possible but unlikely, given that the nominal model
applied in Figure 4 (and a number of similar models) provides an excellent fit to the observations over 82 percent of the
event’s active phase, while the disparity is seen over only 5 percent.

A better explanation is offered by proposing that the megaburst consisted of two components: a minor or moderate
precursory eruption followed in rapid succession — and partially overlapped — by the powerful main event. Indeed,
the flatter segment of the Hq curve between October 23.99 and 24.10 UT in Figure 4 appears — in terms of the slope
steepness — like a scaled-down portion of the same curve below the “knee”, near 172.8 days after perihelion (October
24.3 UT) and Ho = 2-3. This suggests that the paradigm from Sec. 6 should be expanded to include a model that
describes the megaburst as a double-eruption event. The dust-injection rate is now to follow a compound law,

dlo(%) : ;
O — 21— toeg)* (tene — 1 + Z/(t = theg) (tg — 1)
where time ¢ satisfies, as before, the condition tpeg < ¢ < tenq for the main eruption, with a new condition, t{,eg <t<
t..q, for the precursor whose eruption parameter Z’ is much smaller than the main event’s eruption parameter Z. The
parameters p’ and v’ are generally different from, respectively, u and v.
°o o o

(31)

Table 5. Parameters for the 2007 megaburst of comet 17P /Holmes modeled as a double-eruption event.?

Precursory eruption Main eruption

Parameter
Time of onset (days after perihelion) 172.14 172.20
Date of onget (2007 UT) October 23.64 October 23.70
Time of termination (days after perihelion) 172.74 174.40
Date of termination (2007 UT) October 24.24 October 25.90
Duration (days) 0.6 2.2
Peak intrinsic magnitude (mag) 7.0 —0.53
Amplitude relative to quiescent phase (mag) 6.3 13.8
Mass of dust injected into the halo (g) 10t 10t
Time of peak dust-injection rate (days after perihelion) 172.38 - 173.07
Date of peak dust-injection rate (2007 UT) October 23.88 October 24.57
8 x 108 2.2 x 10°

Peak mass injection rate of dust (g/s)

8 The values of the parameters u’ and v/ for the precursor and u and v for the main event have been searched on the
assumption that their values are eruption independent; the best fit has been achieved when p = 4/ = 9.4 and v = v/ = 14.3.

o © O

A practical solution follows the approach described in Sec. 6 in that the two eruptions are treated separately until
they have been normalized. Their contributions to the total mass of dust injected into the halo are determined by
the respective peak intrinsic magnitudes, (H{)peax for the precursor and, as before, (Hg)peak for the main event. Once
formulated, the problem can be solved by fitting the data by trial and error, just like in the nominal case (Figure 4).
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Because insufficient information is available for 17P to determine a complete set of the precursor’s parameters, reasonable
assumptions must be introduced.

Improved fitting of the observations before October 24.1 UT by a double-eruption dust-injection model is illustrated
by comparing Figure 4 with Figure 6. The parameters of the two eruptions are listed in Table 5. To make the solution
tractable, I have assumed the same normalized profile of dust injection by requiring that 4/ = p and v’ = v and searched
for the best common values. An excellent match has been achieved by choosing s and v still greater than for the nominal
model in Figure 4. The precursory event is found to have begun about 11 hours before the main eruption and to have
ceased ~ 13 hours after the latter’s onset. Because this is only a model, it is academic to speculate about the fractions of
the dust mass injected by each eruption during the period of overlap. The precursory eruption was apparently due to an
early fragment, about 0.1 percent of the mass of the 10! g that lifted from the nucleus’ surface in its entirety — but not
necessarily in one piece — a short time later. Indeed, for the physical scenario proposed in Paper 1 to work, precipitous
fragmentation upon the liftoff was stated as a necessary condition, requiring that very large numbers of fragments like
that causing the precursory event should have followed. However, as the comet was brightening dramatically, only the
sum of these objects’ contributions to the total injected mass — not the fleeting individual eruptions — is documented
by the curve at Hy £ 5.5 in Figure 6.

o O O
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Figure 6. Curve of intrinsic brightness of 1071 MEGABURST OF -2

comet 17P/Holmes during the megaburst, fit-
ted as a double-eruption event. The precur-
sor, a relatively minor outburst, is followed
and overlapped by the main eruption. The
precursor is responsible for a wiggle in the
slope of the curve near the faintest magni-
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and the caption to Figure 4. i (H{)peak = 7.0 mag —6
10-3 MAIN ERUPTION 7
n theg = 172.2 days a.p. 7
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The curve of dust-injection rate offered by the double-eruption scenario is not displayed. The injection-rate variations
for the main event closely follow the curve plotted in Figure 5, while those for the precursor would show up as a barely
visible wiggle near the bottom left corner of the box in that figure. Both curves can be visualized from the eruption
parameters in Table 5. I may add that the mass injection rate from the precursory eruption is predicted to have dominated
until almost 172.42 days after perihelion (October 23.92 UT) and that the total mass of injected dust from the precursory
eruption is found to have prevailed until almost 172.53 days after perihelion (October 24.03 UT), when it was overtaken
by the integrated contribution from the main event. At the latter time, the comet was under observation by Henriquez
Santana (2008) and by Hsieh et al. (2007).

I conclude that the precursory eruption provides compelling evidence for the existence of an early disintegrating
fragment — and, by extension, for an impending large number of similar objects whose liftoff and continuing crumbling
were the source of the main event, thereby strongly supporting the physical scenario proposed in Paper 1. Comparison of
Figures 4 and 6 shows that introducing the precursor improved noticeably the fit to the observations in the span of faint
intrinsic magnitudes. An additional piece of supporting evidence is provided by Henriquez Santana’s (2008) saturated
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images taken between October 23.945 and 23.999 UT, at times before his first frames with unsaturated images were
obtained and mostly before Hsieh et al.’s (2007) imaging commenced. The only value of saturated images is in that they
offer a lower limit to the comet’s brightness. It is significant that this expectation is satisfied by the double-eruption
model from Figure 6 but not by the nominal model from Figure 4.

8. Optical Depth

Because of the enormous amounts of dust injected into the halo during the active phase of the megaburst in general
and a significant contribution from microscopic particles in particular, the optical depth of the dust cloud should at least
crudely be examined. Since the expanding halo was getting ever thinner once the active phase terminated, it suffices to
investigate only the time while the megaburst lasted. With the temporal profile of the dust-injection rate established,
I am in a position to address two issues: a mean optical depth of the halo and an extent of its optically thick central
region.

Let Jo be a flux impinging on the sharply-bounded halo, whose dimensions and cross-sectional area, Xpalo, are
determined by the rate of expansion. After passing through the cloud of dust that makes up the halo, this flux is
attenuated to J < Jy. The degree of attenuation varies as the total area obscured by dust particles in the cloud. In the
absence of moderate-to-high opacity,? this area is approximately equal to the sum Xgu of cross-sectional areas of all
dust particles present in the halo. From its definition, the mean optical depth y of the halo is

J
2L = exp(~x), (32)
0
where
Jo= C Xhalo: (33)

J = C Xha,lo - Cn Xdusta

¢ is a constant of proportionality, and &£ < 1 is a coefficient introduced here in order that a dust cloud of high opacity
conforms to the same formalism. The mean optical depth at time ¢ is from Eqgs. (32) and (33)

() = —In [1 —r M] , (34)

Xha]o(t)
where [ take k = 1 when Xaust < Xhalo, but & = Xpao/Xaust < 1 when Xaust > Xhalo (a case of extremely high
opacity). This warrants that the expression in the brackets is always positive or zero; when it is zero, x — co. When
Xaust € Xhatoy X = Xdust/Xhalo- Equation (34) could be refined by replacing the geometric cross-sectional areas of
dust grains with their absorption and scattering cross-sectional areas, accounting for multiple scattering, etc., but this
is unnecessary given that other approximations (e.g., a temporally invariable particle-size distribution) allow one to get
only an order-of-magnitude estimate for the optical depth.
The cross-sectional area of a uniformly expanding halo at time # is

Xhalo(t) = ”szp(i - tbeg)za (35)

where vexp, is its expansion velocity and fpeg is again the onset time of the active phase (Table 3). The total cross-sectional
area X of all dust particles injected into the halo by the end of the active phase, fenq, is determined by Eqg. (2) of Paper
1 as a function of a dimensionless variable ®(a}, which depends on the phase angle o and is normalized to ®{0°) = 1.

In Sec. 5 I noted that a likely phase correction at the end of the active phase was —0.51 mag, so that @ = 1079:51%04
0.625 and the total area of dust, in km?, is

5.7 x 107
(o)

Accordingly, the total cross-sectional area of dust particles injected into the halo by time ¢, where theg < t < tend, is
(from Sec. 6)

Xo = Xdust (tend) = =9.1x 10" (36)

Xdust (t) = Xo iO(T)y (37)
where 7 = (t — tbeg)/(tend — tbeg) from Eq. (7) and Ip(r) from Law II is described by Egs. (20) and (22).

3 Opacity is an optical quantity that links a mean free path of light passing through a medium (in this case the halo) to the spatial
density of the material (here the cloud of dust particulates). Passing light can get absorbed or scattered. If the mean free path is much greater
than the dimensions of the medium, the optical depth is much lower than unity and the medium is optically thin. As the spatial density of
the material increases, the optical depth increases and the medium may eventually become optically thick. The absorption and scattering
cross-sectional areas of a microscopic dust particle depend on the optical properties of the material it is made of and they generally differ in
a complex way from the particle’s geometric cross-sectional area; for spherical particles the involved extinction coefficients are determined by
the Mie solution to Maxwell’s equations for scattering of electromagnetic radiation (usually referred to as the Mie theory).
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Using theg and feng from Table 3 and the nominal model’s parameters ¢ = 8.0 and v = 11.5 from Figure 4, and
inserting from Eqgs. (35), (36), and (37) into (34), one gets for the halo’s mean optical depth the values listed in Table 6.
It is seen that x(t) does not exceed 0.01 for any t between tbeg and tend, so that the halo as a whole is optically thin at

all times.

o ¢ 0

Table 6. Mean optical depth in the dust halo of comet 17P /Holmes during the 2007 megaburst.

Time from Timet Mass injection  Total mass of ~Cross-sectional area (10% km?) Mean
onset of from peri- rate of dust dust injected optical
event helion at time ¢ into halo by  cloud of dust, expanding halo, depth,
(days)  (days) (8/s) time ¢ (g) Xaust(?) Xhato(t) x(t)
0.01 172.21 1.83 x 10~¢ 1.77 x 1072 <0.0000001 0.586 <0.00000001
0.1 172.3 1.11x 104 1.14 x 10° (0.0000104 58.6 0.00000018
0.2 172.4 1.64 x 108 3.56 x 10° 0.00324 235 0.000014
0.4 172.6 1.25 x 108 6.37 x 10*! 0.579 938 0.00062
0.7 172.9 1.35 x 10° 1.73 x 1013 15.8 2870 0.0055
1.0 173.2 1.80 x 10° 6.39 x 1013 58.1 5860 0.010
1.4 173.6 2.51x 108 9.80 x 103 89.1 11500 0.0078
1.8 174.0 6.48 x 10° 1.00 x 1014 91.0 19000 0.0048
2.2 1744 ... 1.00 x 1014 91.0 28400 0.0032
¢ °© ¢

I now examine the conditions under which a central region of the halo becomes optically thick. I consider dust
injections during a limited period of time, tpre <t < tnow. The cross-sectional area of a corresponding region of the halo
at time t,ow 1S

T
A)(halo(tpre; tnow) = ZDZ (tprey tnow)a (38)

where D(tpre, tnow) is the diameter of this region at time tpow

D(tprey tnow) =2 Vexp (tnow - tpre)~ (39)
The total cross-sectional area of dust particles injected into the halo during the time period from ¢pre t0 tnow is
XO dM D(t re tnow)
AX tore, = — pres
dust( pre) now) MO< dt > 2Uexp y (40)

where Xo and Mp are given, respectively, by Eq. (36) and in Table 3, and (dM/dt) is an average mass rate of dust
injected into the halo between tpre and tnow. From Eq. (34), an optical depth x > 1 is reached in this region at time ;0w
when

AXdust (tprey tnow)
AXhalo (tpre ) tnow)

Rearranging (41), inserting from Egs. (38) and (40), taking x ~ 1, and equating D(tpre, tnow) With the diameter Dipic
of an optically thick region around the nucleus, one gets for the latter a condition:

1—-k

< % (41)

d

Dinicxe < 1.8 x 1078 <ﬂ> (42)
dt

where Dinick is in km and (dM/dt) in g/s. Using the peak mass-injection rate of dust, 2 x 10° g/s (Table 3), as an

upper limit on (dM/dt), one obtains a robust constraint on the diameter of the optically thick region:

Diniae < 3600 km. (43)

At the comet’s geocentric distance of 1.64 AU, the optically thick region of the halo was less than 3" in diameter in
projection onto the plane of the sky, which is comparable to the seeing disk. Since the peak injection rate was reached on
October 24.6 UT, or 0.9 day after the onset of the megaburst, the halo was at this time already 78,000 km in diameter
and the optically thick region was less than 5 percent of the whole halo extent. This result suggests that between October
23.99 and 24.10 UT, or 0.29 to 0.40 day after the onset of the megaburst, when the Super WASP-N facility observations
were made, the diameter of the halo’s optically thick central part was negligibly small, completely immersed in the seeing
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disk. The rest of the halo, calculated to be 21” to 29" in diameter during this period of time, was optically thin, contrary
to Hsieh et al.’s (2007) assumption used in their derivation of the onset time of the megaburst (Sec. 4).

It should be mentioned that the presented model for optical depth greatly simplifies the situation in the sense that
the expansion velocity vexp = 0.50 km/s is an upper limit on radial velocities of individual dust particles in the halo.
Grains larger than a few microns in diameter move with lower velocities and therefore stay in the central reglon longer,
thus increasing its optical depth. However, it is known that the optically-most-important dust consists of micron- and
submicron-sized particles, which are responsible for the halo’s observed expansion velocity. A preponderance of dust
particles smaller than 0.6 #m in size has been proposed for the megaburst by Kiselev et al. (2008) as a likely explanation
for an unusually low degree of negative polarization observed by them in the dust halo of comet 17/Holmes in late
October and early November 2007. No major optical-depth effect is therefore expected from larger dust.

9. Conclusions

Examination of the 2007 post-perihelion light curve of comet 17P/Holmes, covering — with a conjunction gap
— nearly two years at the time of this writing, demonstrates that, following the unprecedented explosion, the comet
remained intrinsically very bright. A post-megaburst plateau, lasting for a period of at least six months, shows that the
comet’s light curve began very gradually, yet progressively, deviating from the light curve of a loss-free halo, representing
a hypothetical case of no escaping dust. After conjunction with the sun, from the late 2008 on, the comet continued to
be brighter by about 4 magnitudes, or a factor of 40, compared with a mean light curve from the 1986-2000 apparitions.
In fact, some 600 days after the 2007 perihelion, the comet was intrinsically brighter than it had been 300 days after the
1993 perlhehon

After two major explosions in 1892-1893, the comet returned to the sun brighter in 1899 than in 1986-2000 and
it underwent another outburst, with an amplltude of at least 3 magnitudes, in early July 1899, some 67 days after
perihelion. Noticed here for the first time, that event was accornpamed by no bright, expanding dust halo. When the
outburst subsided, the comet remained — some 150-300 days after perihelion — at least 1.7 magnitudes, and possibly
more than 2 magnitudes, brighter than in 1986-2000. Long after perihelion, the comet was about as bright at the poorly
observed apparition of 1906 as'in late 1899, suggesting that elevated activity lingered over at least two revolutions about
the sun following the 1892-1893 events.

Based on its behavior at the 1892-1906 apparitions, comet 17P/Holmes is expected to show elevated activity at the
forthcoming returns to the sun. It is estimated that the comet will reach apparent magnitude ~20 during its March 2011
near-aphelic opposition and it may acquire — at least for a few revolutions about the sun — the status of an “annual”
comet, observable all around the orbit.

A phase correction, usually ignored in studies of cometary light curves, is given limited attention in this paper.
Because of its large perihelion distance, comet 17P/Holmes can never be observed from the earth at phase angles greater
than 28°. Effects of smaller phase angles, while not negligible, do not change our overall understanding of the comet’s
basic physical properties and evolution.

The early detection of the 2007 megaburst of comet 17P/Holmes has allowed one not only to determine the peak
intrinsic magnitude, the amplitude, and the duration of this event — the results being very close to the preliminary values
in Paper 1 — but also to model its evolution and temporal dust-emission variations during the active phase. The rate
at which dust was injected into the expanding halo shows a sharp peak about 0.9 day after the onset of the megaburst,
or on October 24.6 UT, when the mass-injection rate reached briefly 2 x 10° g/s, with a FWHM of less than 14 hours.
This is comparable to the dust-production rate of the giant comet C/1995 O1 (Hale-Bopp) at perihelion, less than 1
AU from the sun! An average injection rate of dust during the megaburst comes out to be about 5 x 10® g/s, which
compares with a peak total outgassing rate of 2 x 10® g/s, estimated for 17P/Holmes by Biver et al. (2008) from their
radio observations on 2007 October 25.9 UT.

Large numbers of photometric observations that depict in detail the comet’s dramatic brightening during the active
phase of the megaburst have made it possible to improve the nominal, single-eruption model by investigating, for the
first time, the possibility that the megaburst consisted of more than one eruption. Slight systematic differences between
the observations and the nominal model at the lower end of the Hy curve in Figure 4 can be removed if the main eruption
followed a minor, precursory event. A compound law, introduced in Sec. 7, incorporates the precursor into this proposed
scenario and improves the fit to the observatlons for the times before 2007 October 24.1 UT, as shown in Figure 6. The
precursor is found to have begun about 15 hours before the main eruption, its contribution to the total mass of dust
injected into the halo is estimated at 0.1 percent, and its peak mass-injection rate is calculated to have amounted to
about 8 x 10° g/s The double-eruption model is also consistent with the constraints provided by Henriquez Santana’s
(2008) saturated images obtained between October 23.945 and 23.999 UT.

The precursory eruption is interpreted as a stamp of an early disintegating fragment’s emanation from the nucleus
of 17P/Holmes that signaled the imminent liftoff of 10'* grams of particulate material. It appears that, by extension,
this main event may have consisted of a rapid sequence of a very large number of similar, almost sunu]taneous eruptions,
which could not be temporally resolved and which imply an equally large number of fragments as their source. This
scenario strongly supports the physical theory for the megaburst in Paper 1, which required precipitous crumbling of the
mass of 10!* grams upon the liftoff.

Because of the large amounts of dust injected into the halo in the course of the megaburst, an optical depth in the
halo has been calculated. The mean optical depth is found not to exceed 0.01 at any time and an optically thick central
region is restricted to a diameter of a few arcseconds or less, comparable at most to the dimensions of a seeing disk. It
is concluded that the dust halo essentially behaved as an optically thin medium.
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The megaburst of 17P/Holmes has offered the first opportunity to study the morphology of a short-lived explosive
event experienced by a comet and to distinguish among different models to describe it. Hopefully, it will be possible,
thanks in part to an increasing number of robotic imaging facilities being currently set up into operation worldwide, to
test such activity from other comets in the near future.
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Fourth and Fifth Workshops
On Cometary Astronomy

Further to the preliminary announcement in the April 2008 issue of the ICQ (p. 63), we are now planning to hold
the fourth IWCA at the Science and Technology Museum in Shanghai, China, on 2009 July 23 (Thursday) — one day
after the long total solar eclipse of 2009 July 22 (totality will be visible in Shangai, weather permitting). As of late
March 2009, cometary enthsiasts from at least eight countries outside of Asia have indicated their attention to attend
this meeting. Additional details will appear at the /CQ) website (where a webpage devoted to the IWCA IV exists) as
soon as they become available. Please contact the /CQ Editor if you would like to attend and/or give a talk.

Also, the IWCA V will occur only two weeks later, in Rio de Janeiro, Brazil, on 2009 August 8 (Saturday), at the
time of the International Astronomical Union’s triennial General Assembly there. The fifth IWCA is being organized
jointly by the Ibero American Astronomy League (Liga Ibero Americana de Astronomia = LIADA) and the ICQ and
— as is the purpose of the IWCA series — will include the participation of both professional and amateur astronomers.
LIADA’s Comets Section will also call this the Third Ibero American Symposium on Comets of LIADA. The meeting
will be held at the Planetarium of Rio de Janeiro. On Aug. 7, the meeting of the Comets Section of the LIADA will
be held at the same location and conducted in both Portuguese and Spanish languages. On Aug. 8, IWCA V will be
conducted entirely in English. Again, a special webpage has been established for IWCA V at the ICQ website, with
links to local websites in Brazil. Also, interested individuals may contact the Comets Section of LIADA by e-mail for
additional information {cometas@astronomiaonline.com).

® ¢ @

Photometry of Deep-Sky Objects

For explanation of the tabulated data below, see the explanation in the tabulated data on comets in the section
following this section. The previous batch of photometry of ICQ-recommended deep-sky objects appeared in the Jan.
2008 issue, pp. 29-30. We encourage all regular ICQ contributors to contribute to this project; see the ICQ list of
recommended deep-sky objects (ICQ 20, 98; 16, 129; and 26, 3; also listed at the ICQ website).

o ¢ ¢

Visual Data

NGC 221

DATE (UT) N MM MAG. RF AP. T F/ PWR COMA DC TAIL PA (BS.
2008 08 09.00 M 9.1 TI 10.5 M 14 37 2.5 7 MARO2
2008 08 23.92 M 8.9 TI 10.5 M 14 37 3 6 MARO2
2008 08 30.92 M 7.7 TI 10.5 M 14 37 4 6 MARO2
NGC 63566

DATE (UT) N MM MAG. RF AP. T F/ PWR COMA DC TAIL PA OBS.
2008 08 23.88 S 8.8 TI 10.5 M 14 37 2 4 MARO2
2008 08 30.89 S 8.6 TI 10.5 M 14 37 3 2/ MARO2
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NGC 6712
DATE (UT) N MM MAG. RF AP. T F/ PWR COMA DC  TAIL PA OBS.
2008 08 08.98 S 8.8 TI 10.5 M 14 37 3.5 1/ MARO2
2008 08 23.89 S 8.9 TI 10.5 M 14 37 3 3 MARO2
2008 08 30.90 S 8.8 TI 10.5 M 14 37 3 2 MARO2
NGC 6760
DATE (UT) N MM MAG. RF AP. T F/ PWR COMA DC TAIL PA OBS.
2008 08 08.99 S 9.2 TI 10.5 M 14 37 3 1 MARO2
2008 08 23.90 S 9.2 TI 10.5 M 14 37 3 1 MARO2
2008 08 30.90 S 8.9 TI 10.5 M 14 37 4 1/ MARO2
NGC 6934
DATE (UT) N MM MAG. RF AP. T F/ PWR COMA DC TAIL PA  OBS.
2008 08 08.99 M 8.6 TI 10.5 M 14 37 2 4/ MARO2
2008 08 23.91 M 8.7 TI 10.5 M 14 37 3 5 MARO2
2008 08 30.91 M 8.9 TI 10.5 M 14 37 2.5 4/ MARO2
NGC 7078
DATE (UT) N MM MAG. RF AP. T F/ PWR COMA DC  TAIL PA OBS.
2008 08 08,98 M 6.6 S 10.5 M 14 37 4 6 MARO2
2008 08 23.91 M 6.4 TI 10.5 M 14 37 5 7 MARO2
2008 08 30.91 M 6.3 TI 10.5 M 14 37 5 6/ MARO2
® P @

December OQutburst of Comet 29P

J. M. Trigo-Rodriguez, Institute of Space Sciences, Consejo Superior de Investigaciones Cientificas and Institut
Estudis Espacials de Catalunya, reports the following information, based on a new outburst experienced by comet
29P /Schwassmann-Wachmann in light of photometry obtained through 10" photometric apertures. After the last out-
burst experienced by this comet at the end of 2008 September (details on JAUC 8991), the comet was during 2008
October progressively decreasing in brightness to magnitude R = 16.0. During 2008 November, the comet remained
quiescent, around red mag 15.8 as noticed on Nov. 24.156 by D. A. Garcia-Hernandez using the IAC80 telescope of
the Instituto de Astrofisica de Canarias. Other experienced observers reported similar behavior: A. Sanchez (Gualba,
Spain) observed this comet regularly from Nov. 17 until Dec. 6, revealing an almost stationary red mag of 15.8. This
behavior changed in mid-December, when A. Sanchez reported a progressive increase in its brightness from Dec. 11.190
(red mag 15.6) until Dec. 18.185 and 19.185 (when the comet had reached red mag 14.8). This behavior is consistent with
grain lifetime sublimation calculations performed by Gunnarson (2003, A.Ap. 398, 353), who found that the lifetime
of mm-sized clusters producing the micron-sized particles should be on the order of 2 or 3 days. As expected by these
calculations, about three days later (on Dec. 20.99), A. Sanchez reported the comet at red mag 12.6 with an almost-stellar
appearance — a magnitude also found by D. Rodriguez (Villalba-Madrid, Spain) on 2008 Dec. 21.97. These results are
in the typical trend reported by Trigo-Rodriguez et al. (2008, A.Ap. 485, 599-606). In such work, the outburst frequency
was established in 7.3 outbursts/year, typically reaching a maximum magnitude of around 13. After such an outburst,
one can expect that the fine dust material released from the nucleus of 29P develops a bright coma; additionally, a bright
fan of material extending from the nucleus would also appear, as is usually reported in bright outbursts of this comet.

® ¢ 9

Tabulation of Comet Observations

Descriptive Information, to complement the Tabulated Data (all times UT):
See the July 2001 issue (page 98) for explanations of the abbreviations used in the descriptive information.

o Comet 6P/d’Arrest == 2008 July 11.55: CCD image taken w/ 13-cm f/5.8 R yields total mag 13.8; mag within
5"56-diameter aperture centered on nuclear cond. = 15.3; astrometry contributed to Minor Planet Center [obs. by T.
Tanaka, Iga, Mie-ken, Japan; measured and communicated by S. Nakano, Sumoto, Japan]. July 19.78: CCD image taken
w/ 13-cm f/5.8 R yields total mag 11.5; astrometry contributed to Minor Planet Center [obs. by T. Tanaka, Iga, Mie-ken,
Japan; measured and communicated by S. Nakano, Sumoto, Japan]. Aug. 26.85: very low in sky; fog [HOR03]. Aug.
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27.90: 10° above horizon [HOR03]. Aug. 30.85 and 31.83: very low in sky [HOR03]. Aug. 30.85, 31.84, and Sept. 2.85: ~
10° above S horizon [LEH]. Nov. 1.43: “not easy to see because it is very low and the cond. is weak” [YOS04]. Nov. 3.50:
“little different using Swan Band filter” [SEA]. Nov. 5.98: alt. 6° [GONO05]. Nov. 15.78 and 16.78: alt. 13° [GONO5].
Nov. 22.45 and 23.39: “it is getting higher now, so its faint outer coma is getting visible more clearly” [YOS04]. Nov.
25.5: LONEOS SA 140 sequence used for comp.-star mags [YOS02].

o Comet 7P/Pons-Winnecke =—> 2008 May 25.24: thirty stacked 60-s unfiltered CCD exposures taken w/ a 25-cm
f/3.4 L remotely near Mayhill, NM, U.S.A., show a diffuse coma nearly 25 in dia. of total mag 15.9, w/ a sharp central
cond. of mag 18.2 (ref. presumably UCAC-2 cat.); astrometry sent to Minor Planet Center; preliminary Afp calculation
yields an average value of 30 £ 5 cm (obs. in response to report of an outburst by G. Muler) [E. Guido, Castellammare
di Stabia, Italy; w/ G. Sostero].

o Comet 8P/Tuttle = 2007 Dec. 27.50: alt. 3° [MATO08]. 2008 Jan. 4.48: 8P and 17P obs. via naked eye simulta-
neously [MATO08]. Feb. 25.44: “prior to moonrise; brighter than expected” [MATO08].

o Comet 17P/Holmes = 2007 Nov. 1.85: “inner coma 12" in dia., well-defined w/ sharp edge to E and diffuse
edge towards W; pseudo-nucleaus centrally located, w/ a diffuse, bright patch immediately to its W side, elongated N-S
and ~ 4’ x 5 in size; a dark, diffuse, wide, annular section of the coma was located at a radial distance of ~ 4’ from
the pseudo-nucleus, extending azimuthally from N via E to S; the inner coma was surrounded by a very extended, very
diffuse, outer coma that gradually merged with the night sky ~ 15 from the psudo-nucleus; no tail; the same mag
est. was obtained via naked eye, defocussed and focussed; clear, very transparent sky; light pollution” [WARG1]. Nov.
2.22: “round, diffuse coma; appeared fainter than last night; clear, transparent sky; light pollution” [WARO01]. Nov.
6.83 and 7.83: w/ 11x80 B, an inner coma about 20’ in dia., w/ a sharply defined edge towards p.a. 30°, but more
diffuse and possibly slightly extended in p.a. 210°; a darker annular region w/in the coma was located halfway from
the center to the somewhat-brighter sunward edge, half encircling the center from p.a. ~ 100° to 280°; in the center, a
brighter diffuse patch with slightly brighter central region, elongated towards p.a. 210°, of size 7/ x §/; in the center,
the brighter diffuse patch extended through the inner coma toward its diffuse edge in p.a. 210°;, w/ naked eye, a diffuse
round patch w/ brighter center; no pseudo-nucleus or tail seen [WARQ1]. Nov. 7.83: “very similar in appearance to
last night, but possibly marginally larger in dia.” [WARQ1]. Nov. 10.62: alt. 3°; w/ 7x50 B, mag ~ 2 (ref: TK), coma
dia. 20', DC = 4 [MATO8]. Nov. 10.98: diffuse, round coma w/ brighter center [WAR01]. Nov. 18.76: “very diffuse
coma w/ sharp edge towards E-N-W (brighter edge w/ darker annular region w/in it); more diffuse edge of coma toward
a Per, extending slightly beyond the star; brighter, very diffuse center ~ 15’ X 12’ in size, elongated in p.a. 195°, w/
tail-like extension pointing toward a Per; center of coma located only 22’ from a Per, w/ the star apparently w/in the
outer edge of the diffuse tailward coma, making brightness estimate somewhat uncertain; surface brightness of coma has
drastically decreased since Nov. 7; no central cond. visible in 11x80 B; first-quarter Moon, bright sky” [WARO01]. Nov.
27.07: “diffuse, faint round coma, more sharply defined towards p.a. 350°; very diffuse and ill-defined in p.a. 170°, where
it gradually merged w/ sky; a brighter diffuse patch in the central part of the coma was ~ 25’ x 15’ in size, elongated
and narrowing towards p.a. 170°; mag est. uncertain, as reference stars could be defocussed only to ~ 20’ in size; comet
seen clearly w/ naked eye; a very strange sight — comet is now a mere bloated ghost of its former self; bright sky due
to full Moon, snow, and light pollution” [WARO1]. Dec. 4.87: very diffuse coma, round w/ brighter center; in 11x80 B,
very diffuse coma of dia. 50’ w/ large (~ 20’ x 10’), very diffuse brighter center elongated in p.a. 170° [WARO1]. Dec.
7.52: in 25%x100 B, “streak running through center of coma”; w/ 7x50 B, mag ~ 3.5 (ref: TK), coma dia. 50’, DC =1
[MATO8]. Dec. 16.71: “round, very diffuse coma w/ somewhat-brighter center” [WAR01]. Dec. 30.87: “round, extremely
diffuse coma; obs. through very thin, homogeneous, cirrostratus clouds” [WARO01].

2008 Jan. 4.71: “round, extremely diffuse coma; in 11x80 B, round coma of dia. &~ 50’, w/ slightly brighter, very
diffuse, wide, elongated streak in p.a. & 150° centrally across the coma; clear, dark sky” [WARQ1]. Jan. 27.92: “very
diffuse, round, brighter center; difficult to see only 1° E of # Per; mag est. uncertain” [WARO1]. Feb. 1.88: “very large
diffuse coma; in 11x80 B, elongated central brightening extending through most of coma in p.a. & 110°; clear, very
transparent sky” [WARO1]. Feb. 5.94 and 7.85: obs. from Blieux in the southern Alps; the magnitude estimates with
the 41-cmm L were made of the small condensation of size ~ 1’ that was embedded in the large and diluted dust halo
[BIV]. Feb. 11.89: “roughly circular coma, very diffuse, and only marginally brighter towards the center; much smaller
than previously; the visible part is presumably the formerly brighter central region, while the outer coma is now invisible
w/ the naked eye and w/ 11x80 B; still visible w/ naked eye, despite 25-percent-lit crescent Moon 6° up in WNW,
40° from comet; clear” [WAROL]. Mar. 4.81: “very diffuse, round coma; seen faintly w/ naked as a large, fuzzy patch;
clear, dark sky” [WAROQ1]. Mar. 6.81: “very diffuse, round cormna, marginally brighter towards center; elongated in p.a. &
90°; seen very faintly w/ naked as a large, fuzzy blob; clear, dark sky, slight haze” [WARO1]. Mar. 25.84: “very diffuse
round coma, barely visible in 11x80 B in a dark sky; marginally brighter towards center; the comet has lost brightness
significantly during the past three weeks; slightly hazy sky” [WARO01]. Mar. 27.86: “very difficult to see despite dark
sky; very diffuse round coma, marginally brighter towards center; appeared fainter than two nights ago; mag est. very
uncertain; somewhat-hazy sky” [WARQ1]. Mar. 28.84: dark, clear sky but somewhat hazy [WARO1]. Apr. 1.83: very
dark sky; dew [WARO1]. Nov. 1.80: thin clouds, so “I could not confirm whether the remnant of the last year’s huge
coma was still visible or not” [YOS04].

2009 Jan. 5.514: photometry with the 2-m f/10 “Faulkes Telescope North” at Haleakala (Maui, Hawaii) showed a
magnitude of 13.4 “for a 3000-km radius photometric aperture” (no details supplied on actual aperture or on size of coma)
in a r-band Sloan Digital Sky Survey filter, which is 0.6 mag brighter than a magnitude derived in the same system from
an unfiltered CCD image taken on Jan. 4.207 with a 60-cm f/4.6 L at Varese, Italy, by L. Buzzi and during 2008 Dec. 2
and 8 with the 2.0-m f/10 “La Palma-Liverpool Telescope (they appear to have been using generally 3”- to 4”-diameter
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photometric apertures, but the /CQ Editor has requested that they submit their raw data for formal tabulation for the
ICQ archive, with no reply received at press time) [Richard Miles and George Faillace, British Astronomical Assn.].

o Comet 29P/Schwassmann-Wachmann => 2008 Nov. 1.77: “like a planetary nebula, similar to the view of
17P/Holmes last year; central cond. weak, but very bright and clearly visible; the largest I have ever seen 29P” [YOS04].
Nov. 7.98: mag of nuclear cond. was 16.0 [SHU]. Nov. 9.10: clouds [PAR03]. Nov. 22.80 and 23.83: “remnant of the major
outburst in Sept. is still visible; extremely diffuse with no cond.; diffuse coma was visible more clearly after moonrise, with
the comet higher and the sky more clear (it seems to be severely influenced by the sky conditions); w/ higher magnif.,
the central part becomes visible clearly but the outer coma becomes hard to see (so est. of the total magnitude may be
fainter, around mag 12.5 or s0)” [YOS04]. Dec. 21.23: new outburst; strongly condensed; some moonlight interference;
comp.-star mags taken from Henden photometry near CD Gem [GONO5]. Dec. 23.14: “in outburst and appeared nearly
stellar; a small disk (possibly ~ 0'2 in size) was suspected; comet only obs. briefly due to incoming clouds” [GRA04]. Dec.
23.56: LONEOS MS 0317.0+1834 seq. used for comp.-star mags [YOS02]. Dec. 24.10: w/ 40.7-cm L (700x), uniform
disk of dia. ~ 20" [BIV]. Dec. 29.18: w/ 40.7-cm L (700x), nearly starlike (size < 5) cond. of mag 12.7 embedded in a
0'8 halo [BIV]. 2009 Jan. 13.97: “another outburst; faintly visible; moonlight” [GRA04].

o Comet 46P/Wirtanen = 2008 Feb. 9.82: “clearly visible as a diffuse object of moderate cond.” [GRA04]. May
15.25: ten stacked 50-s unfiltered CCD exposures taken w/ a 25-cm f/3.4 L remotely near Mayhill, NM, U.S.A., show a
very compact coma nearly 15” in dia. of total mag 14.8, w/ a smaller central area of mag 16.5 (ref. presumably UCAC-2
cat.); astrometry sent to Minor Planet Center; preliminary Afp calculation yields values of 90 to 130 cm for photometric
apertures passing from 10000 to 30000 km at the comet’s distance (obs. in response to report of an outburst by M. Kidger
and his Spanish collaborators) [E. Guido, Castellammare di Stabia, Italy; w/ G. Sostero].

o Comet 51P/Harrington == 2008 Nov. 2.03 and 4.95: diffuse, fan-shaped tail [WARO1].

o Comet 61P/Shajn-Schaldach => 2008 Nov. 1.57: tiny, but somewhat strongly condensed [YOS04]. Nov. 6.17:
nearby field stars checked via Digitized Sky Survey; comp.-star mags taken from Henden photometry near IK Tau;
mountain location, very clear sky [GONO05].

o Comet 67P/Churyumov-Gerasimenko = 2008 Nov. 1.40: “very tiny and faint, like a defocussed background star”
[YOS04].

o Comet 85P/Boethin ==> 2008 Sept. 8.00: the software “Cartes du Ciel v. 2.76” by Patrick Chevalley (see web-
site URL http://stargazing.net/astropc) was used w/ the Minor Planet Center orbital elements at website URL
http://www.cfa.harvard.edu/iau/Ephemerides/Comets/Soft06Cmt . txt for predicting where the comet would be;
field-of-view 0925 (apparently did not search outside the field-of-view) comp. star has V = 14.06 (GSC 6893-0002);
moonlight [AMOO01].

o Comet 116P/Wild = 2009 Jan. 6.17: “faint, somewhat-condensed object, seen solely because of excellent sky
condition; position checked vs. Digitized Sky Survey” [BOU and DI1J].

o Comet 144P/Kushida = 2008 Nov. 2.01: “mag ref. UO refers to an average of R magnitudes from several similarly
bright USNO-A2 stars [WARO1]. Nov. 16.80: “significantly brighter than expected” [GONO05]. Nov. 18.64: CCD image
taken w/ 25-cm f/5 L shows total mag 13.1 (ref. “Tycho-2 catalogue”), coma dia. 30, and no tail; extended coma has a
strong central cond.; astrometry sent to Minor Planet Center [K. Kadota, Ageo, Saitama-ken, Japan]. Dec. 22.50: “very
marginal under prevailing conditions, but possibly enhanced through Swan band filter” [SEA]. Dec. 28.44-31.44: “quite
difficult due to its low surface brightness” [SEA]. Dec. 28.44: “more clearly visible; somewhat enhanced using Swan Band
filter” [SEA]. Dec. 30.46: “marginal in humid sky” [SEA]. Dec. 30.83: city light pollution; coma dia. 67 w/ Swan-band
filter at 48x [PAR03]. Dec. 30.93: “only seen w/ difficulty due to its low surface brightness (considerably inferior to that
of M33) and proximity to two stars of mag 9-10; comet was not seen when using lower magnif. (20x) and through 10x50
B” [GRA04]. Dec. 31.44: “enhanced with Swan Band filter” [SEA]. Dec. 31.74: influenced by proximity of star of mag
10.6 [LEH]. 2009 Jan. 1.90: “faintly but definitely seen as an ill-defined glow; its surface brightness appeared quite similar
to the Merope nebula in M45; some interference from clouds” [GRA04]. Jan. 13.70: faintly seen, at correct location, in
astron. twilight, and before moonrise [GRAQ4]. Jan. 13.76: assymetric coma, fan-like tail [PIL01]. Jan. 14.45: “it seems
to have brightened, but remains very diffuse and is not as easy as the brightness estimate implies!” [SEA]. Jan. 18.67
and 19.58: light pollution from roadway lighting [XU].

o Comet 200P/2008 L1 (Larsen) = 2008 Nov. 5.00: diffuse, poorly condensed [WARO1].

o Comet 202P/2008 R2 (Scotti) ==> 2008 Sept. 29.06: 73 CCD images (each 30 sec long) taken w/ 25.4-cm L at Sid
Astronomical Observatory over 45 min show a 10" diffuse coma and no tail [Lubomir Urbancok, Slovakia).

o Comet 205P/2008 R6 (Giacobini) = 2008 Sept. 24.85: comet obs. visually for 30 min; confirmed via CCD obs.
around same time (published here also, w/ astrometry sent to Minor Planet Center) [NEV]. Nov. 1.42: diffuse and hard
to see [YOS04]. Nov. 25.54-25.56: LONEOS SA 140 seq. used for comp.-star mags [YOS02].

o Comet 210P/2008 X4 (Christensen) == 2008 Dec. 14.35: CCD image taken w/ 25-cm f/5 L at low alt. in very
bright twilight yields total mag 11; astrometry sent to Minor Planet Center [K. Kadota, Ageo, Saitama-ken, Japan)].
2009 Jan. 4.26: mountain location, very clear sky; beg. of astron. twilight alt. 10° [GONO05].

o Comet C/2006 OF, (Broughton) => 2008 July 19.77: CCD image taken w/ 13-cm f/5.8 R yields total mag 11.1;
astrometry contributed to Minor Planet Center [obs. by T. Tanaka, Iga, Mie-ken, Japan; measured and communicated by
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S. Nakano, Sumoto, Japan]. Oct. 18.04: mag source UB is average of USNO-Bl-catalogue magnitudes (B1 and B2 or R1
and R2) [WARO1]. Nov. 1.58: “bright and very easy to see; central cond. seems to have gotten stronger than before, and
now the center looks sharp” [YOS04]. Nov. 19.09: “comet similar to NGC 2419 in total brightness and angular extent,
although the globular cluster appeared less condensed; moonlight” [GRA04]. Nov. 25.6: LONEOS Mrk 9 sequence used
for comp.-star mags [YOS02]. Dec. 23.50: LONEOS SS Aur sequence used for comp.-star mags [YOS02]. Dec. 26.89:
comet close to star of mag 11.4 [MEY]. 2009 Jan. 1.92: “barely visible, but seen at the correct position; dark sky, but
the observing was somewhat disturbed by drifting clouds” [GRA04]. Jan. 13.76: cond. elongated at 144x [PILO1]. Jan.
13.96: near a 9th-mag star (HD 40063) [GRAO04]. Jan. 18.89: star of mag 12.0 close to coma [SCH04].

o Comet C/2006 P1 (McNaught) => 2007 Jan. 14.40: daylight naked-eye obs., 7 min prior to sunset [MAT08]. Jan.
16.41: just after sunset [MATO8]. Jan. 17.41: 15 min after sunset [MAT08]. Jan. 23.47: dust tail arches over @ Gru and
ends near Fomalhaut [MAT08]. Jan. 24.47: moonlight starting to affect view of tail [MATO08]. Feb. 4.49: tail appears
‘V’-shaped [MATO08]. Mar. 1.50: moonlight interference [MAT08].

o Comet C/2006 W3 (Christensen) == 2008 Nov. 1.45: “very easy to see; the outer coma is getting visible more
clearly; coma expands towards N” [YOS04]. Nov. 5.50: LONEOS NGC 188 sequence used for comp.-star mags [YOS02].
Nov. 16.74: “comet fairly faint but clearly visible, resembling a distant globular cluster” [GRA04]. Nov. 19.97: star of
mag 10.8 (Tycho-2 cat.) inside the coma [GON05]. Nov. 22.52 and 23.41: “easy to see; the center looks very sharp; faint
coma extends widely towards N” [YOS04]. Dec. 23.78: star of mag 11.6 in coma [KAR02]. Dec. 28.81: comet close to
10th-mag star [MEY]. 2009 Jan. 1.84: moonlight [QVA]. Jan. 13.78: teardrop-shaped [PIL01]. Jan. 18.87: star of mag
11.2 almost in coma [SCH04].

o Comet C/2007 F1 (LONEOS) = 2007 Nov. 7.42: exhibiting rapid fading [MATO08]. Nov. 8.42: brightness surge
from rapid decline [MATO8].

o Comet C/2007 N3 (Lulin) = 2008 Oct. 27.42: “a little enhanced with Swan Band filter” [SEA]. Oct. 27.47:
alt. 10°; zodiacal-light interference [MATO08]. Dec. 21.27 and 24.26: mountain location, very clear sky; beg. of astron.
twilight; alt. 7° [GONO05]. Dec. 21.27: some moonlight interference [GON05]. Dec. 26.28: alt. 8° [AMQO1]. Dec. 28.30:
alt. 14°; naut. twilight [AMOO1]. Dec. 29.28: alt. 11° [AMOO1]. Dec. 30.87: 9’ anti-tail in p.a. 100° [YOS02]. Dec. 31.93:
barely seen; twilight; alt. 15° [XU]. Dec. 31.93, 2009 Jan. 9.91, 17.91, 29.90, and 30.86: city light pollution [XU]. 2009
Jan. 5.24: hurried obs.; temp. —16° [KAR02]. Jan. 5.28: alt. 17° [AMOO01]. Jan. 6.27: alt. 16° [AMOO01]. Jan. 7.25:
“faint, but certainly seen, and similar to M27 in angular extent; alt. 7° (sun 14° below horizon); mag not corrected for
extinction, as the comet was obs. at the nearly the same alt. as the comp. stars (HR 6012, HD 144134, and nearby 47
Lib)” [GRAO04]. Jan. 7.28: alt. 18° [AMOO1]. Jan. 8.27: close to 47 Lib (V = 5.94); alt. 19° [AMOO01]. Jan. 9.91: alt. 23°
[XU]. Jan. 9.91, 17.91, and 19.88: moonlight [XU]. Jan. 14.25: “clearly visible at alt. 9° in astron. twilight” [GRAO04].
Jan. 19.88: two subtle elongations in p.a. 100° and 290° [XU]. Jan. 29.90: star of mag 10.7 in coma [XU].

o Comet C/2007 T1 (McNaught) = 2007 Dec. 28.46: alt. 3° [MATO8]. 2008 Jan. 1.48: alt. 6° [MATO8]. Jan. 2.48:
brighter than expected [MATO08]. Mar. 7.45: comet has become very diffuse [MATO8].

o Comet P/2007 T2 (Kowalski) = 2007 Nov. 14.41 and 14.43: sixty stacked 60-s unfiltered CCD exposures taken
w/ a 25-cm f/3.4 L remotely near Mayhill, NM, U.S.A., show comet as an elongated object w/o a clear central cond.,
mag about 18.2-18.5 (ref. presumably UCAC-2 cat.); astrometry sent to Minor Planet Center [E. Guido, Castellammare

di Stabia, Italy; w/ G. Sostero].

¢ Comet C/2007 W1 (Boattini) = 2008 May 21.37: full-moon interference [MAT08]. May 23.37: before moonrise;
obs. w/ naked eye [MATO08]. June 2.40: “comet appears as a large circular haze with no apparent tail visible; faintly
visible to the unaided eye using averted vision” [MAT08]. June 14.37: moonlight interference; comet at low alt. [MATO08].
July 12.79: CCD image taken w/ 13-cm f/5.8 R yields total mag 7.0-7.1; mag within 5”5-diameter aperture centered
on nuclear cond. = 13.6-13.7; astrometry contributed to Minor Planet Center [obs. by T. Tanaka, Iga, Mie-ken, Japan;
measured and communicated by S. Nakano, Sumoto, Japan]. July 19.76: CCD image taken w/ 13-cm f/5.8 R yields
total mag 7.6; mag within 5”5-diameter aperture centered on nuclear cond. = 14.6-14.9; astrometry contributed to Minor
Planet Center [obs. by T. Tanaka, Iga, Mie-ken, Japan; measured and communicated by S. Nakano, Sumoto, Japan].
Aug. 26.94: fog [HORO03]. Aug. 27.92: four stars w/in coma [HOR03]. Aug. 31.89 and Sept. 1.95: near a second-mag
star [HORO03]. Sept. 2.92: cirrus clouds [HORO03].

o Comet C/2008 Al (McNaught) =—> 2008 Feb. 29.44 and Mar. 7.49: orbital elements from Minor Planet Center
website [MAT08]. Oct. 27.41: slightly enhanced with Swan Band filter [SEA]. Oct. 27.46: twilight [MATO08]. Nov. 1.38:
“strongly condensed and easy to see” [YOS04]. Nov. 1.71: located 128 SW of M10 [KARO02). Nov. 8.81: rural location;
moonlight interference; alt. 82 [GONO05).

¢ Comet C/2008 C1 (Chen-Gao) => 2008 Apr. 1.85: round coma with marginally brighter center; no tail [WARO1].

o Comet C/2008 J1 (Boattini) = 2008 Nov. 1.48: “very near Polaris, making it difficult to obs.; I shifted the
telescope and moved Polaris out of the field-of-view when estimating the brightness” [Y0S04].

o Comet P/2008 L2 (Hill) = 2008 Nov. 1.51: “tiny, faint object, near limit, and hard to est. brightness” [YOS04].

o Comet C/2008 N1 (Holmes) == 2009 Jan. 3.03: six co-added 60-sec CCD exposures w/ a 61-cm f/4 astrograph
show a compact nuclear cond. of dia. 7" and mag 17.9-18.0 (ref. USNO-B1.0 cat.), w/ a narrow, very faint, low-contrast
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tail 16”1 long in p.a. 62°3; astrometry submitted to Minor Planet Center [observer R. Holmes, Charleston, IL, USA;
measurer H. Devore].

o Comet P/2008 Q2 (Ory) = 2008 Nov. 1.56: “diffuse, not so easy to see” [YOS04]. Nov. 4.98: very faint tail
[WARO1).

o Comet P/2008 QP20 (LINEAR-Hill) = 2008 Sept. 28.94: 82 CCD images geach 30 sec long) taken w/ 25.4-cm L
at Sid Astronomical Observatory over 1 hr show a small, condensed coma of size 10" with a 38" tail in p.a. 236° [Lubomir
Urbancok, Slovakia].

(text continued on page 42)
o o o

Key to observers with observations published in this issue, with 2-digit numbers between Observer Code and
Observer’s Name indicating source [16 = Japanese observers (via Akimasa Nakamura, Kuma, Ehime); 32 = Hungarian
observers (via Krisztidn Sdrneczky, Budapest); etc.]:

AMOO1 Alexandre Amorim, Brazil MIT 16 Shigeo Mitsuma, Saitama, Japan
BIV Nicolas Biver, France MIYO01 16 Osamu Miyazaki, Ibaraki, Japan
BOU Reinder J. Bouma, Netherlands NAGO4 16 Kazuro Nagashima, Nara, Japan
BUSO1 11 E. P. Bus, The Netherlands NAGO8 16 Yoshimi Nagai, Gunma, Japan
CERO1 23 Jakub Eérnf, Praha, Czech Rep. NEV 42 Vitali S. Nevski, Belarus
*CHUO6 49 Manfred Chudy, Calden, Germany PAPO4 Giuseppe Pappa, Sicily, Italy
COM 11 Georg Comello, The Netherlands PARO3 Mieczyslaw L. Paradowski, Poland
*DEKO1 Pieter-Jan Dekelver, Belgium PILO1 Uwe Pilz, Leipzig, Germany
DIEO2 Alfons Diepvens, Belgium QVA 24 Jan Qvam, Horten, Norway

DIJ Edwin van Dijk, The Netherlands SANO7 32 Gabor Santa, Hungary

GILO1 11 Guus Gilein, The Netherlands SAR02 32 Krisztian S&rneczky, Hungary
GONOS Juan Jose Gonzalez, Spain SCHO4 11 Alex H. Scholten, Netherlands
GRAO4 24 Bjoern Haakon Granslo, Norway *SCH18 49 Dieter Schubert, Germany

HAR10 16 Ken Harikae, Chiba, Japan SEA David A. J. Seargent, Australia
HAS02 Werner Hasubick, Germany SHU 42 Sergey E. Shurpakov, Belarus
HORO3 23 Petr Horalek, Czech Republic S0vo1 Willian Carlos de Souza, Brazil
KARO2 21 Timo Karhula, Virsbo, Sweden SZA 32 Sandor Szabs, Sopron, Hungary
*KUT 49 Walter Kutschera, Germany TOTO3 32 Zolt&n Toth, Hungary

LABO2 Carlos Labordena, Spain TSUO2 16 Mitsunori Tsumura, Japan

LEH Martin Lehky, Czech Republic VAS06 32 Laszld Vastagh, Hungary

MANO4 Luis Alberto Mansilla, Argentina WARO1 21 Johan Warell, Sweden

MARO2 13 Jose Carvajal Martinez, Spain Xu Wentao Xu, Guangzhou, China
MAR21 36 Michele Martellini, Italy Y0S02 16 Katsumi Yoshimoto, Hirao, Japan
MATO8 Michael Mattiazzo, S. Australia Y0504 16 Seiichi Yoshida, Kanagawa, Japan
MEY Maik Meyer, Germany

o 0 0

Full Tabulated Data: 17P and C/2006 P1

Continuing our exception regarding comets C/2006 P1 and 17P, concerning publishing the full tabulated data in these
printed pages, we include here all those unprinted data of 17P/Holmes since the April 2008 issue, and all those unprinted
data of C/2006 P1 (McNaught) since the April 2007 issue. There have been no new CCD photometric observations
published, so these are all visual.

Comet 17P/Holmes

DATE (UT) N MM MAG. RF AP. T F/ PWR COMA DC TAIL PA O0BS.

2007 11 01.84 GB 2.7 TI 0.8 E 1 8 CERO1
2007 11 01.85 B 2.4 TK 8.0B 11 30 4 WARO1
2007 11 02.22 B 2.7 TK 0.0E 1 WARO1
2007 11 02.82 GB 2.8 TI 0.8E 1 8 CERO1
2007 11 06.83 B 2.6 TK 0.0 E 1 5 WARO1
2007 11 07.83 B 2.7 TK 0.0 E 1 5 WARO1
2007 11 10.98 B 3.0 TK 0.0 E 1 6 WARO1
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Comet 17P/Holmes [cont.]

DATE (UT) N MM MAG. RF AP. T F/ PWR COMA DC TAIL PA  OBS.
2007 11 18.76 B 3.6 TK 2.18B 8 4b 3 WARO1
2007 11 27.07 B 3.7: TK 2.1 B 8 45 1 WARO1
2007 12 03.77 M 3.3 TT 6.0M 6 25 40 2 KOU
2007 12 04.75 M 3.1 TT 6.0M 6 25 45 2 KOu
2007 12 04.87 B 3.4 TK O0.0E 1 3 WARO1
2007 12 09.01 M 3.0 TT 6.0M 6 25 40 2 KOU
2007 12 13.78 M 3.2 TT 6.0M 6 25 55 2 KOU
2007 12 14.93 M 3.0 TT 6.0M 6 25 50 2 KOU
2007 12 16.71 B 3.4 TK 0.0 E 1 2 WARO1
2007 12 16.92 M 3.4 TT 6.0M 6 25 55 2 KOU
2007 12 27.50 S 4 :TK 10.0 B 25 60 1 1.5 MATO8
2007 12 30.87 B 3.7 TK 0.0E 1 1 WARO1
2007 12 31.91 M 3.7 TT 6.0M 6 25 60 1/ KOU
2008 01 01.49 S 4 : TK 4.08B 8 60 1 1.3 MATO8
2008 01 01.93 M 3.6 ITT 6.0M 6 25 55 1/ KOU
2008 01 03.72 S 5.2 HI 5.0B 7 B2 2 VASO6
2008 01 03.97 M 3.6 TT 6.0 M 26 65 1/ KOU
2008 01 04.48 3.6: TK 0.0 E 1 60 1 MATO8
2008 01 04.71 B 3.8 TK 0.0E 1 &45 1 WARO1
2008 01 04.89 M 3.9 TT 6.0M 6 25 60 1/ KOU
2008 01 06.88 M 3.7 TT 6.0M 6 256 70 1/ KOU
2008 01 14.78 S 4.0: TJ 5.0R 4 7 &60 1 CHEO3
2008 01 14.78 S 4.0: TJ 5.0R 4 7 &60 1 CHEO3
2008 01 23.70 S 5.8 HI 5.0B 7 &60 1 VASO6
2008 01 27.82 S 4.3 HV O.0E 1 72 1 BIV
2008 01 27.92 S 4.56: TK O0.0E 1 &60 1 WARO1
2008 01 30.88 S 4.2 HV O0.0E 1 75 1 BIV
2008 02 01.82 S 40 TK O0.0E 1 &90 o/ DIJ
2008 02 01.88 S 4.7: TK 0.0 E 1 &60 1 WARO1
2008 02 02.75 S 4.2: TK 1.50 3 70 o/ MEY
2008 02 02.77 S 4.2 TK O0.0E 1 &90 o/ DIJ
2008 02 02.77 S 4.2 TK 0.0E 1 100 o/ BOU
2008 02 02.77 S 4.2 TK 0.0 E i 100 o/ BOU
2008 02 02.99 S 4.2 OV O0.0E 1 20 1 BIV
2008 02 04.83 S 4.0 TK 2.8R 2 2 &90 0 DIJ
2008 02 04.85 S 4.2 TK 2.8R 2 2 &90 o/ BOU
2008 02 04.93 S 4.3 HV 0.0E 1 90 1 BIV
2008 02 05.94 S13.0 HS 40.7L 4 233 + 0.8 2 BIV
2008 02 06.86 S 4.1 TK 2.8 R 2 2 &90 0 DIJ
2008 02 06.87 S 4.3 TK 2.8R 3 2 &90 o/ BOU
2008 02 07.84 S 4.5 HV O0.0E 1 84 1 BIV
2008 02 07.85 5 5.2 HI 5.0B 7 44 3 VASO6
2008 02 07.85 513.4 HS 40.7 L 4 233 + 1.0 3 BIV
2008 02 08.77 S 4.4 TK O0.0E 1 &90 o/ BOU
2008 02 08.98 S 44 TK 2.8R 2 2 &80 0 DIJ
2008 02 09.77 S 4.0: TK 1.50 3 &80 0 MEY
2008 02 09.84 S 4.4 TK O0.0E 1 &95 o/ BOU
2008 02 09.90 S 4.4 TK O0.0E 1 &70 0 DIJ
2008 02 10.77 S 4.2: TK 1.50 3 &80 0 MEY
2008 02 10.97 S 43 TK 2.8R 2 3 &70 0 DIJ
2008 02 10.97 S 4.4 TK 2.8R 2 3 &85 1 BOU
2008 02 11.89 S 4.8: TK O0.0E 1 25 1 WARO1
2008 02 11.96 S 43 TK 2.8R 2 3 &95 1 BOU
2008 02 11.96 S 4.4 TK 2.8R 2 3 &70 o/ DIJ
2008 02 24.75 S 8.6 HI 10.0 B 25 17 1 VASO6
2008 02 26.77 S 4.4 TT 5 N 1 90 1/ HORO2
2008 02 26.84 S 46 TK 2.8R 2 3 &70 1 DIJ
2008 02 26.84 S 4.7 TK 2.8R 2 3 &75 1 BOU
2008 02 27.77 S 45 TT 5 N 1 90 1/ HORO2
2008 02 27.83 S 4.8 TK 2.8R 2 3 &70 i BOU
2008 02 27.83 S 48 TK 2.8R 2 3 &70 o/ DIJ
2008 03 04.81 B 5.6: TK 2.1 8B 8 1 WARO1
2008 03 05.00 S 5.2 TK 2.8 R 2 3 &70 0 DIJ
2008 03 05.78 S 4.8 TT 0.8 E 1 90 o/ LEH
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Comet 17P/Holmes [cont.]

DATE (UT) N MM MAG. RF AP. T
2008 03 05.79 S 5.4 HI 10.0 B
2008 03 05.82 S 4.7: TK 1.5 0
2008 03 06.78 S 48 TT O0.0E
2008 03 06.81 oL b.7: TK - 0,0
2008 03 07.81 S 5.6: TK 5.0B
2008 03 07.84 S 4.9: TK O0.0E
2008 03 07.90 S 6.3 TK 2.8R
2008 03 24.77 SL 7.0 HI 10.0 B
2008 03 25.84 S 8.65: TK 8.0B
2008 03 27.86 S 9.0: TK 8.0B
2008 03 28.84 TS ¢:Th :8.08
2008 04 01.83 I[9.4: TK B8.0B
2008 11 01.80 S[13.6 HS 40.0 L
Comet C/2006 P1 (McNaught)

DATE (UT) N MM MAG. RF AP. T
2006 08 25.16 S[14.2 NP 41 L
2006 08 27.16 S[14.2 NP 41 L
2006 09 15.12 S 14.0 NP 41 L
2006 09 16.12 S 14.1 NP 41 L
2006 09 20.11 S 14.0 NP 41 L
2006 09 26.11 S 13.6 NP 41 L
2006 10 12.08 ! 8 12.7 NP 41 L
2006 10 17.08 ! S 12.0 NP 41 L
2006 10 26.08 ! S 11.4: NP 41 L
2006 11 16.05 !' S 9.4: NP 41 L
2006 12 22.03 T3 : 20 L
2007 01 01.03 If2 ¢ 20 L
2007 01 05.03 0 3 41 L
2007 01 09.03 I8 0 = 200 T
2007 01 09.71 $B:~2.2: BV 0.0 E
2007 01 08.72 $Bi-2.1v HY 5.0 B
2007 01 10.71 $:Bi~2.6; Y 5.0 B
2007 01 11.27 x! B -2.0: TT 10.0 B
2007 01 12.57 Bi=3 : AE 25.6 L
2007 01 12.61 =4.0: AE 0.6 E
2007 01 12.63 x B -3.0: TT 7.0 B
2007 01 12,63 x$I1+-2.0: TT 5.08B
2007 01 12.80 I -3.6: AE 20 T
2007 01 13.02 =3 5.0 B
2007 01 13.76 I-4 :AE 20 T
2007 01 14.40 Bi=b 0.0 E
2007 01 14.53 B-4 : AE 25.6 L
2007 01 14.54 x I -4.0: TT 10.0 B
2007 01 14.57 x M -5.0: TT 7.0 B
2007 01 14.66 x! I -3.5: TT 10.0 B
2007 01 14.81 Ii=3 « AE 200 T
2007 01 16.41 B=3 i 5.0 B
2007 01 17.41 Bir2 3 5.0 B
2007 01 22.47 B 0.3 TK 0.0 E
2007 01 23.47 1iB.51.0 TK 0.0 E
2007 01 24.47 B 1.5 TK 0.0 E
2007 01 25.47 B 1.8 TK 0.0 E
2007 01 29.48 B=x2.4 TK 0.0 E
2007 01 30.48 B 2.8 TK 0.0 E
2007 02 03.49 B 3.6 TK ©&5.0B
2007 02 04.49 B 3.8 TK 5.08B
2007 02 06.49 B 4.0 TK 5.08B
2007 02 08.49 B 4.2 TK 65.0B
2007 02 09.50 B 4.3 TK b&5.08B
2007 02 13.67 S 4.6 TK 5.08B
2007 02 19.69 S 5.0 TK 4.5 R
2007 02 20.50 B 5.6 TK 5.08B
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35
20
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15
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PA
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20
275
15

150

145
150
150

150

OBS.
VASO06
MEY
LEH
WARO1
COM
BOU
DIJ
VASO6
WARO1
WARO1
WARO1
WARO1
Y0S04

OBS.
HAL
HAL
HAL
HAL
HAL
HAL
HAL
HAL
HAL
HAL
HAL
HAL
HAL
HAL
BIV
BIV
BIV
SCI
BIV
NOVO1
SWI
SMY
HAL
HAL
HAL
MATO8
BIV
SCI
SWI
SCI
HAL
MATO8
MATO8
MATO8
MATO8
MATO8
MATO8
MATO8
MATO8
MATO8
MATO8
MATO8
MATO8
MATO8
JON
JON
MATO8
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Comet C/2006 P1 (McNaught) [cont.]

DATE (UT) N MM MAG. RF AP. T F/ PWR COMA DC TAIL PA OBS.
2007 03 01.50 B 7.1 TK 10.0 B 25 3 7 MATO8
2007 03 18.67 S 7.9 TK 4.5 R 13 5 3 JON
2007 03 20.69 S 7.7 TK 4.5 R 13 6 3 JON
2007 03 23.68 S 9.8 TK 31.7 L 64 6 3 JON
2007 03 25.68 S 9.4 TK 31.7 L 64 5 5 JON
2007 04 10.49 S 9.0 TK 10.0 B 25 5 4 MATO8
2007 04 17.51 S 8.2 TK 10.0 B 25 5 4 MATO8
2007 05 07.44 S 9.4 AA 10.0 B 25 SEA
2007 05 12.35 S10.1 TK 25.4L 5 48 2.9 2 RAE
2007 05 16.99 S 10.9 TK 20.3 T 10 57 2.0 1 ROBO6
2007 06 09.48 S 10.1 AA 10.0 B 25 8 0 SEA
2007 06 11.42 S 10.3 GA 10.0 B 25 9 SEA
2007 06 12.42 5 10.3 GA 10.0 B 25 SEA
2007 06 16.12 S 11.8 TK 20.3 T 10 57 1.5 1 ROBO6
2007 07 06.98 S 12,6 TK 20.3 T 10 81 1.0 1 ROBO6
o 0 ©

NOTE: The tabulated CCD data summary begins on page 38 of this issue.

© ¢ O

Tabulated Visual-Data Summary

As begun the July 2007 issue, we now publish summaries of contributed tabulated data instead of publishing each
line of observation that is contributed to the ICQ (with rare exceptions, as with comets C/2006 P1 and 17P in the
last couple of years); the following format serves the purpose of summarizing all the comets that had data reported
with their observational arcs for each observer. The full 80-character observation records are posted at the ICQ website
{http://www.cfa.harvard.edu/icq/icqobs.html), and are available upon request by e-mail to the ICQ Editor.

The tabulation below lists, for each comet, the first and last observation (with associated total visual magnitude
estimate) for each observer, listed in alphabetical order of the observers within each comet’s listing (the usual 3-letter,
2-digit observer code coming under the column Obs., whose key is provided above). The final column (separated by a
slash, /, from the observer code) provides the number of individual 80-character observation records entered into the
ICQ archive from that observer for the particular comet for this issue; when only one observation was submitted by a
specific observer for a given comet, the last column is left blank (with no slash mark after the observer code).

Comet 2P/Encke

First Date UT Mag. Last Date UT Mag. Obs. / No.
2007 05 10.83 8.3 MATO8

Comet 6P/d’Arrest

First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 08 10.97 10.3 2008 09 01.87 10.1 BIV / 8
2008 12 26.78 11.7 2008 12 28.81 12.0 BOU / 2
2008 12 28.81 12.3 DIJ

2008 11 05.98 9.5 2008 11 16.78 9.7 GONO5/ 3
2008 08 26.85 11.4 2008 08 31.83 10.5 HORO3/ 4
2008 07 25.91 12.2 2008 07 29.91 11.5 KUT / 2
2008 08 30.85 8.8 2008 09 02.85 9.3 LEH / 3
2008 07 27.99 12.4 2008 07 29.95 12.7 MARO2/ 2
2008 08 22.41 8.9 2008 10 27.47 9.0 MATO8/ 5
2008 10 30.43 12.2 NAGO4
2008 07 31.94 13.3 2008 08 06.90 11.0 SANO7/ 2
2008 11 03.50 9.8 SEA

2008 07 31.95 13.1 2008 08 31.91 10.7 SZA / 3
2008 07 31.91 11.8 2008 08 31.84 9.5 T0TO3/ 3
2008 08 05.90 10.2 VASO6
2008 11 19.49 10.6 Y0S02
2008 11 01.43 9.9 2008 11 23.39 10.6 Y0S04/ 3
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Comet 7P/Pons-Winnecke
First Date UT Mag.
2008 10 16.48 13.0:

Comet 8P/Tuttle
First Date UT Mag.
2007 12 27.50 6.0:
2008 01 03.73 6.0

Comet 15P/Finlay
First Date UT Mag.

2008 09 10.08 12.2
2008 08 01.05 [13.0

Comet 19P/Borrelly

First Date UT Mag.
2008 12 29.21 13.3
2008 09 10.09 12,2
2008 12 29.21 12.9
2008 11 06.20 10.9
2008 09 27.16 11.6
2008 08 31.10 9.5
2008 11 01.78 12.0

Comet 26P/Grigg—Skjelierup

First Date UT Mag.
2008 05 13.06 12.2

Last

Last
2008
2008

Last

Last
2009

2009
2008
2008

Last

Comet 29P/Schwassmann-Wachmann

First Date UT Mag.
2008 01 14.82 11.1
2008 12 25.92 12.3
2008 12 26.97 11.3
2008 01 06.16 11.5
2008 11 06.03 10.3
2008 12 23.14 12.9
2008 11 05.71 10.2
2008 12 28.77 12.3
2008 10 12.09 11.3
2008 02 08.83 12.0
2008 11 29.96 11.8
2008 12 29.89 11.5
2008 12 27.58 12.0:
2009 01 02.76 11.2
2008 11 09.10 11.2
2008 12 25.95 11.9
2009 01 02.99 11.7
2008 11 01.77 10.7

Comet 46P/Wirtanen

First Date UT Mag.
2008 01 27.78
2008 02 09.82
2007 12 28.74 1

N
OO d

Last
2008
2009
2009
2008
2009
2009
2009

2008
2008

2009
2008
2009

2008

Last
2008

Date UT

Date UT

04 10.46
01 08.72

Date UT

Date UT
01 06.19

01 06.19

10 03.12

11 23.82

Date UT

Date UT

12
01
01
12
01
01
01

12
12

01
11
01

11

29.
18,
25.
28.
16.
13.
.71

03

25.
30.

25,
10.
25.

23.

18
85
01
92
88
97

84
92

53
16
76

83

Date UT
02 08.82

32

Mag.

MW o
EN

Mag.

Mag.
13.4

13.5
11.9
12.9

Mag.

Mag.
12.
11.
10.
12.
11.
11.
11,

ONNONOO

12.
11.

13.
11.
10.

O OO~ w0

11.

Mag.
9.3

Obs. / No.

MATO8

Obs. / No.

MATO8/ 22
VASO6/ 2

Obs. / No.

CERO1
SZA

Obs. / No.

BOU /
CERO1
DIJ /
GONO5
KUT /
SCH18
Y0S04/

W W N NOo

Obs. / No.

CERO1

Obs. / No.

BIV / 19
BOU / 5
DIE0O2/ 3
DIJ / 2
GONO5/ 6
GRAO4/ 2
HAR1O0/ 7
HASO02
KARO2
KUT

LABO2/
LEH /
MATOS
MIYO1/
PARO3/
PILO1/
SCHO4
Y0S04/

W woo DN

Dbs. / No.

BIV / 10
GRAO4
KUT
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Comet 46P/Wirtanen [cont.]

First Date UT Mag. Last Date UT Mag. Obs. / No.
2007 12 07.52 10.8 2008 01 27.46 9.4 MATO8/ 5
2008 02 07.80 9.0 2008 03 05.77 9.7 VAS06/ 3
2008 03 25.86 10.5: 2008 04 01.86 11.2 WARO1/ 2

Comet 61P/Shajn-Schaldach

First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 11 06.17 13.7 GONOS
2008 11 01.57 13.9 Y0S04

Comet 67P/Churyumov-Gerasimenko

First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 12 26.74 12.5 2008 12 28.73 12.4 BOU / 2
2008 12 28.74 12.2 DIJ

2008 12 20.80 12.5 2009 01 16.81 11.5 GONO5/ 2
2008 11 01.40 13.9 YOS04

Comet 74P/Smirnova-Chernykh

First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 11 22.78 [14.4 Y0S04

Comet 85P/Boethin

First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 09 08.00 [14.0 AMOO1

Comet 86P/Wild
First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 07 29.91 [12.7 MARQ2

Comet 116P/Wild

First Date UT Mag. Last Date UT Mag. Obs. / No.
2009 01 06.17 14.5 BOU
2009 01 06.17 14.7: DIJ

Comet 144P/Kushida

First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 12 26.07 10.0 2009 01 23.99 8.5 AMOO1/ 4
2002 12 20.74 9.9 2009 01 30.90 8.6 BOU / 9
2009 01 21.83 8.6 , BUSO1
2008 12 25.77 10.5 2009 01 15.83 8.5 CHUOB/ 2
2009 01 18.82 8.9 COM

2008 12 31.01 8.0 2009 01 30.84 10.1 DEKO1/ 8
2008 12 22.95 9.2 2009 01 30.76 8.4 DIE02/ 7
2008 11 24.84 12.3 2009 01 30.88 8.6 DIJ / 9
2009 01 30.93 8.8 2009 01 31.87 8.9: GILO1/ 2
2008 11 16.80 12.2 2009 01 30.95 8.4 GONO5/ 8
2008 12 30.93 9.0 2009 01 13.70 8.7 GRAO4/ 3
2008 11 23.62 12.0 2009 01 17.583 9.0 HAR10/ 4
2008 12 28.76 9.2 HAS02
2008 12 23.89 8.9 KARO2
2008 12 25.80 10.0 LABO2
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Comet 144P/Kushida

First Date

2008
2008
2008
2008
2008
2008
2009
2008
2008
2008
2008
2008
2008
2008
2009
2008
2008

Comet 205P/Giacobini

12
12
12
12
12
12
01
11
12
12
12
12
12
12
01
11
11

28,
.03

21

24.
26.
.41

31

23.
06.
30.
.80

21

25.
30.
22,
30.
19.
18.
.62

19

22.

uT
85

54
89

57
73
08

92
81
50
09
50
67

43

First Date UT
2008 11 05.99
2008 09 24.85
2008 11 01.42

[cont.]
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12,

Mag.
12.8
13.8
13.2

Comet 210P/Christensen

First Date

2009 01 0s6.
2009 01 06.
2009 01 04,
2009 01 04.

Comet C/2005

First Date

2008 07 27.

Comet C/2005

First Date

2007 04 17.

Comet C/2006

First Date

2008
2002
2008
2008
2009
2008
2008
2008
2008
2008
2008
2008
2008

08
12
08
12
01
10
12
11
11
10
11
12
01

29,
03.
26.
25,
03.
28.
03.
06.
19.
.70
.85

30
01

23.
15.

UT
24
24
26
87

L3 (McNaught)

uT
o1

Mag.
10.4
10.8
10.1
10.3

Mag.
12.9

YW (LINEAR)

UT
49

Mag.
12.5

Last
2008

2008
2009
2009
2009
2008
2009
2009

2009
2009

2009
2008
2008

Last
2008

2008

Last

Last

Last

OF_2 (Broughton)

uT
11
93
93
79
01
06
93
01
09

89
79

Mag.
11,
10.
12.
10.

8.
10.
10.
10.
10.
10.
10,

9.
10.

WOONODOPS~NONW®

Last
2008
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2008
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2009
2009
2009
2009

Date UT
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12
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01

01
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12
11

31.

28,
30.
.41

25

14,
30.
25,
18.

14.
19.

19.
23.
23.

74

54
80

95
83
74

45
05

58
44
45

Date UT
i1 19.82

11 23.43

Date UT

Date UT

Date UT

Date UT

11
01
09

01
01
01
01
01
01

23.
30.
10.
30.
30.
.93

21

16.
13.
17.

22
92
05
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75

84
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b4
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Obs. /
LEH /
MARO2
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SCH18

SEA /
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v/
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GONOS/
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Comet C/2006 OF_2 (Broughton) [cont.]

First Date UT Mag. Last Date UT Mag Obs. / No.
2008 12 25.81 10.5 LABO2
2008 11 01.86 10.7 2008 12 31.71 10.5 LER / 6
2008 07 29.99 12.4 2008 12 21.04 10.5 MARO2/ 2
2008 12 25.90 10.0 2008 12 28.83 9.8 MEY / 3
2008 11 21.5b 10.9 2009 01 25.42 11.5 MIYO1/ 11
2008 11.20.54 10.9 2009 01 06.77 10.7 NAGO4/ 4
2009 01 14.92 9.8 PAPO4
2008 12 21.81 10.3 2009 01 25.75 10.1 PILO1/ 5
2008 07 06.04 11.7 2008 08 31.97 11.6 SANO7/ &
2008 09 01.01 12.0 SARO2
2008 09 26.95 11.5: 2009 01 27.82 10.1 SCHO4/ 9
2008 12 30.83 10.5 SCH18
2008 07 31.99 12.4 2008 08 27.91 12.8 SZA / 3
2008 07 31.99 12.0 2008 09 28.84 11.7 TOTO3/ 6
2008 11 19.56 10.3 2009 01 04.82 10.5 Y0S02/ 4
2008 11 01.58 11.0 2008 11 23.47 10.8 Y0S04/ 3
Comet C/2006 Q1 (McNaught)
First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 12 29.23 13.0 2009 01 06.21 13.1 BOU / 2
2008 12 29.23 12.9 2009 01 06.21 13.3 DIJ / 2
2008 02 29.45 11.9 2008 05 08.48 11.3 MATO8/ 3
Comet C/2006 VZ_13 (LINEAR)
First Date UT Mag. Last Date UT Mag. Obs. / No.
2007 08 30.40 10.5: 2007 09 05.40 11.0: MATO8/ 2
Comet C/2006 W3 (Christensen)
First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 10 11.19 11.7 2008 10 19.80 11.3 BIV / 2
2002 12 03.92 10.4 2009 01 18.83 10.3 BOU / 8
2008 08 26.91 12.5 2008 09 10.04 11.4 CERO1/ 2
2008 11 12.90 10.5 CHUO6
2008 12 27.83 9.4 DEKO1
2008 10 28.06 10.1 2009 01 30.75 9.4 DIEO2/ 14
2008 11 24.86 10.4 2008 12 28.80 10.1 DIJ / &
2008 11 06.02 10.1 2009 01 16.83 9.8 GONO5/ 6
2008 11 16.74 10.3 GRAO4
2008 10 30.69 10.9 2008 11 23.60 10.9 HAR10/ 3
2008 12 28.76 10.8 HASO2
2008 11 01.83 9.9 2008 11 05.88 10.1 HORO3/ 2
2008 12 23.78 9.7 KARO2
2008 12 25.79 10.1 LABO2
2008 11 01.83 10.4 2008 12 31.69 9.6 LEH / 7
2008 07 29.99 12.5 2008 12 20.99 10.3 MARO2/ 2
2008 11 03.82 10.1 2008 12 30.76 10.0 MEY / 6
2008 11 21.54 11.1 2009 01 25.40 10.8 MIYO1/ 9
2008 11 20.48 11.2 2008 12 01.47 11.0 NAGO4/ 2
2008 10 18.86 10.4 2008 10 19.82 10.5 PAPO4/ 2
2008 11 17.76 9.5 2009 01 25.73 9.4 PILO1/ 3
2008 07 06.03 12.5 2008 09 10.03 11.1 SANO7/ 6
2008 09 01.00 11.5 SARO2
2008 09 26.97 11.5: 2009 01 18.87 10.2 SCHO4/ 6
2008 08 31.00 11.9 SCH18
2008 08 01.02 11.8 2008 08 31.97 12.2 SZA / 4
2008 08 01.02 11.8 2008 09 28.83 11.2 TOTO3/ 7
2008 11 19.46 10.6 2008 12 17.44 10.2 Y0S02/ 2
2008 11 01.45 10.4 2008 11 23.41 10.6 Y0so4/ 3
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Comet C/2007 E1 (Garradd)

First Date
2007 04 10
Comet C/2007

First Date
2007 04 17

Comet C/2007
First Date
2007 11 05

Comet C/2007

First Date

2008 05 13,
2008 07 27.
2008 07 04.

Comet C/2007

First Date

2008 12 26.
2008 07 04.
2008 12 29.
2009 01 10.
2009 01 29.
2008 12 27.

2008 12 21

2009 01 07.
2008 12 26.
2009 01 05.

2009 01 23

2008 07 29.
2008 01 05.
2008 07 04.
2008 12 31.
2009 01 02.
2008 12 23.
2008 12 25.
2009 01 15.
2008 07 04.
2008 07 02.
2009 01 06.
2008 10 27.
2008 07 01.
2008 07 08.

2008 12 31

2008 12 23.

Comet C/2007

First Date
2008 12 28

Comet C/2007

First Date
2007 10 12
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.48

E2

UT
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UT
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2009
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2008

2008
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2009
2008

(Siding Spring)

Mag.
11.8

(McNaught)

Mag.
11.3

Last

Last
2008

Date UT
04 17.48

Date UT

Date UT
11 13.43

Date UT

Date UT

01
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01
01
01
01
01
01
01

10
01
01
01

o7
o7

08
09
01

01

23.
01,
06.
31.
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26.
04.
i4.
03.

27.
03.
25,
06.
2b.

31.
.96

04

07.
28,
30.
04.

28
82
23
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19
22
25
2b
85

47
85
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856
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90
75
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Date UT

Date UT
03 07.45
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Mag.
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Obs. / No.

MATO8/ 2

Obs. / No.

MATO8

Obs. / No.

MATO8/ 7

Obs. / No.

CERO1
MARO2
MATO8

Obs. / No.

AMDO1/
BIV /
BOU /
DEKO1/
DIE02/
DIJ /
GONO5/
GRAO4/
HAR10/
KARO2
MANO4
MARO2
MAR21
MATO8/
MIT /
MIYO1/
NAGO4/
NAGO8/
PAPO4
SANO7/
SARO2/
SCHO4
SEA
Sza /
TOTO3/
U /
Y0s02/
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WNWUTINDNNWON

NN WO
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Obs. / No.

MATO8

Obs. / No.

MATO8/ 15
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Comet C/2007 Ui (LINEAR)

First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 11 22.51 14.2 Y0S04

Comet C/2007 Wi (Boattini)

First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 05 07.89 7.7 2008 09 01.92 10.8 BIV / 11
2008 08 26.92 10.1 2008 09 10.04 10.4 CERO1/ 2
2008 08 25.92 8.9 2008 09 09.95 10.6 HORO3/ 9
2008 08 30.92 9.4 2008 09 02.94 9.5 LEH / 3
2008 03 07.50 12.5 2008 07 04.81 5.3 MATO8/ 24
2008 08 27.00 8.6: MEY
2008 07 27.07 6.8 2008 09 10.03 9.8 SANO7/ 6
2008 08 31.99 10.5 SARO2
2008 07 30.05 7.5 2008 08 10.98 8.0: SCHO4/ 4
2008 08 07.02 7.6 2008 08 31.02 8.5 SCH18/ 2
2008 08 01.01 7.7 2008 08 31.96 10.5 SZA / &
2008 08 01.01 7.5 2008 09 08.93 11.0 TOT03/ 4
2008 04 25.81 9.1 2008 08 29.02 10.4 VAS06/ 13
2008 11 01.50 13.8 2008 11 22.50 [14.6 Y0S04/ 2
Comet C/2008 Al (McNaught)
First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 10 18.77 6.8: 2008 10 19.77 7.5 BIV / 4
2008 12 20.72 9.1 2008 12 26.73 10.4 BOU / 2
2008 12 26.72 10.1 DIJ
2008 11 08.81 7.7 2009 01 04.27 9.8 GONO5/ 7
2008 11 01.38 8.5 HAR10
2008 11 01.71 7.6 KARO2
2008 02 29.44 13.6: 2008 10 27.46 7.7 MATO8/ 12
2008 12 01.38 11.4 NAGO4
2008 11 10.71 8.7 2009 01 13.75 10.0 PILO1/ 2
2008 10 27.41 7.6 SEA
2008 12 17.39 9.7 YDS02
2008 11 01.38 7.9 2008 11 22.38 8.7 YOS04/ 2
Comet C/2008 Ci (Chen-Gao)
First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 04 01.85 11.5 WARO1
Comet C/2008 J1 (Boattini)
First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 08 05.92 10.9 2008 09 01.85 10.8 BIV / &
2008 05 13.05 12.8 2008 09 10.03 10.9 CERO1/ 3
2008 11 01.82 12.1 HORO3
2008 07 01.99 10.8 2008 09 09.90 10.8 SANO7/ 8
2008 07 02.91 11.1 2008 08 31.85 10.8 SARO2/ 3
2008 07 04.94 11.5: 2008 08 10.93 10.8 SCHO4/ 2
2008 07 01.90 11.6 2008 08 31.92 11.4 SZA / 3
2008 08 07.95 10.5 2008 09 28.82 12.0 TOTO3/ &5
2008 11 01.48 13.8 2008 11 22.49 14.1 Y0s04/ 2
Comet P/2008 J2 (Beshore)
First Date UT Mag. Last Date UT Mag. Obs. / No.

2008 05 13.04 13.0 CERO1



INTERNATIONAL COMET QUARTERLY 38 January 2009

Comet P/2008 L2 (Hill)

First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 11 01.51 14.5: YDS04

Comet P/2008 Q2 (Ory)

First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 11 10.12 13.1 PARO3
2008 11 01.56 14,2 Y0S04

Comet P/2008 QP_20 (LINEAR-Hill)

First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 11 30.04 [13.7 PARO3

Comet C/2008 T2 (Cardinal)

First Date UT Mag. Last Date UT Mag. Obs. / No.

2002 12 25.90 14.2 2009 01 30.91 13.1 BOU / 5

2008 12 28.94 13.8 2009 01 06.18 13.4 DIJ / 2

2009 01 16.91 13.3 GONO5

2008 12 21.01 13.1 MARO2

2008 11 01.46 14.0: 2008 11 23.84 [14.9 Y0S04/ 2
o ¢ 0

Tabulated CCD-Data Summary

'The tabulation below lists, for each comet, the first and last observation, with associated CCD magnitude measure-
ment and “passband” (the one-letter code following the magnitude being the “magnitude method”, which for CCDs has
C = unfiltered CCD, k = Cousins R-band, etc.) for each observer, listed in alphabetical order of the observers within each
comet’s listing (the usual 3-letter, 2-digit observer code coming under the column Obs., whose key is provided above).
The final column (separated by a slash, /, from the observer code) provides the number of individual 129-character
observation records entered into the ICQ) archive from that observer for the particular comet for this issue; when only
one observation was submitted by a specific observer for a given comet, the last column is left blank (with no slash mark
after the observer code). The complete observations in their 129-column form are posted at the ICQ website and can be
obtained directly by request from the /CQ Editor. See the remarks on pages 96 and 105 of the July 2007 issue, and page
31 of this issue, for additional information on this new summary tabulation.

Comet 6P/d’Arrest
First Date UT Mag. Last Date UT Mag. Obs. / No.

2008 12 03.47 13.2 C 2008 12 19.49 14.8 C TSU02/ 2
2008 11 26.50 12.8 C 2008 11 25.63 12.8 H Y0s02/ 3

Comet 19P/Borrelly
First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 10 27.12 12.8 C 2008 11 08.10 12.8 C SHU / 4

Comet 29P/Schwassmann-Wachmann

First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 10 26.91 12.5 C 2008 11 07.98 13.6 C SHU / 4
2008 12 03.60 12.5 C TSUO02

2008 12 23.56 11.4 C 2008 12 23.57 11.4V Y0so2/ 4
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Comet 44P/Reinmuth

First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 11 07.99 16.7 C NEV
2008 11 04.92 17.5 C WARO1
Comet 47P/Ashbrook-Jackson
First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 11 03.73 15.2 C SHU
Comet 51P/Harrington
First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 11 07.95 15.3 C NEV
2008 10 26.90 16.2 C 2008 11 18.84 15.1 C SHU / &
2008 12 03.55 16.4 C TSUO2
2008 11 02.03 15.0 C 2008 11 04.95 14.6 C WARO1/ 2
2008 11 25.63 15.2 C Y0S02
Comet 59P/Kearns-Kwee
First Date UT Mag. , Last Date UT Mag. Obs. / No.
2008 11 07.86 16.5 C NEV
2008 10 26.96 16.7 C 2009 01 01.84 16.4 C SHU / 6
2008 12 03.51 16.4 C ‘ TSU02
2008 11 02.01 17.0 C 2008 11 04.58 16.4 C WARO1/ 2
Comet 61P/Shajn-Schaldach
First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 11 07.90 16.0 C 2008 11 18.89 16.3 C NEV / 2
2008 10 26.88 16.3 C 2009 01 01.89 16.2 C SHU / 6
2008 11 02.03 15.9 V 2008 11 02.03 16.0 C WARO1/ 2
2008 12 23.48 16.1 C Y0s02
Comet 67P/Churyumov-Gerasimenko
First Date UT Ma§. Last Date UT Mag. Obs. / No.
2008 11 03.71 14.7 C SHU

2008 12 03.40 15.1 C 2008 12 19.40 14.9 C TSU02/ 2

Comet 74P/Smirnova-Chernykh

First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 11 04.04 16.6 C SHU

Comet 116P/Wild

First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 11 04.13 16.1 C SHU

Comet 117P/Helin-Roman-Alu

First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 11 07.98 17.6 C NEV
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Comet 144P/Kushida

First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 11 11.87 16.56 C 2008 11 18.86 14.0 C NEV / 2
2008 12 26.93 9.8:V 2008 12 27.70 10.0:V QA / 2
2008 10 26.97 16.0 C 2009 01 01.88 119 € SHU / 6
2008 12 03.53 12.5 C 2008 12 19.53 11.0 C TSUO2/ 2
2008 11 02.01 16.8 V 2008 11 02.01 16.3 C WARO1/ 2
2008 12 03.47 12.7 € 2008 12 23.46 10.4 H Y0so02/ 4
Comet 188P/LINEAR-Mueller
First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 11 12.01 18.8 C NEV
Comet 200P/Larsen
First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 11 18.74 18.4 C NEV
2008 11 03.79 16.8 C SHU
2008 11 05.00 16.0 C 2008 11 05.00 [17.6 C WARO1/ 2

Comet 204P/LINEAR-NEAT

First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 12 03.67 17.5 C TSUO2

Comet 205P/Giacobini

First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 09 24.84 14.8 C 2008 11 18.69 14.5 C NEV / 2
2008 10 26.80 13.4 C 2008 11 18.73 14.0 C SHU /.3
2008 12 03.44 13.9 C 2008 12 19.44 14.9 C TSUo2/ 2
2008 11 25.54 13.8 C 2008 11 25.56 12.9 H Y0s02/ 3
Comet C/2006 OF_2 (Broughton) ‘
First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 11 27.96 11.0V 2009 01 07.19 10.7 Vv QVA / 4
2008 10 26.77 10.9 C 2009 01 01.93 11.4 C SHU / 5
2008 12 03.59 11.4 C TSUO2
2008 10 18.04 11.7 C 2008 11 02.98 12.5 C WARO1/ 6
2008 11 05.58 10.7 C 2008 12 23.51 10.4 Vv Y0so2/ 7
Comet C/2006 S3 (LONEOS)
First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 11 03.76 17.3 C SHU
Comet C/2006 W3 (Christensen)
First Date UT Mag. Last Date UT Mag. Obs. / No.

2009 01 01.84 10.8 'V QVA

2008 10 26.79 11.5C 2009 01 08.65 10.7 C SHU / 8
C
H

2008 12 03.49 11.2 TSU02
2008 11 05.50 10.2 2008 11 05.50 11.0V Y0so02/ 2

Comet C/2007 N3 (Lulin)

First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 12 30.87 8.0V 2008 12 30.87 8.8 C Y0so02/ 2
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Comet P/2007

First Date

2008 11 03.

Comet C/2007

First Date

2008 10 26.

2008 11 04

2008 11 25.

Comet C/2008

First Date

2008 11 03.
2008 12 03.

Comet C/2008

First Date
2008 11 07

2008 10 26.

Comet P/2008

First Date

2008 11 07.
2008 11 03.

Comet P/2008

First Date

2008 11 07.
2008 10 26.
2008 11 04.

Comet P/2008

First Date

2008 11 07.
2008 10 26.
2008 11 04.

Comet C/2008

First Date
2008 11 07

Comet C/2008

First Date

2008 10 26.

Comet C/2008

First Date
2008 11 11

2008 12 07.
2008 10 26.
2008 11 02.
2008 11 05.

R1 (Larson)

UT Mag.
95 [18.3 C

U1l (LINEAR)

UT Mag.

86 14.7C
99 15.0C
58 15.2 C

A1 (McNaught)

UT Mag.
69 9.0 C
37 107 C

J1 (Boattini)

UT Hag.
.76 15.2 €
72 14.8C
L2 (Hill)
uT Mag.
81 16.1 €
80 1556
Q2 (Ory)

uT Mag.
88 14.2 C
91 14.2 C
98 14.3 C

Last

Last
2008

Last

2008

Last

2009

Last
2008

Last
2008
2008

QP_20 (LINEAR-Hill)

UuT Mag.

84 16.7 C
93 16.1C
90 16.5C

R3 (LINEAR)

,?I 1g?§°c

S3 (Boattini)
UT Hag.
99 17.8C

T2 (Cardinal)

UT Mag.

.85 15.8 C
03 156.4 V
74 16.4 C
99 16.0°C
ol 156.9 C

Last
2008
2008

Last

Last

Last

2009
2009

2008

Date UT

Date UT
11 38576

Date UT
12 19.37

Date UT
D1 01-8%

Date UT
11 18575

Date UT
11 18.84
i1 18.77

Date UT
11 1809
11 03.83

Date UT

Date UT

Date UT

01 07.21
01 08.69

12 23.54

41

Mag.

Mag.
15.0 C

Mag.
11.3 C

Mag.
16.7 C

Mag.
16.4 C

Mag.
14.8 C
14.7 C

Mag.
16.4 C
16.0 C

Mag.

Mag.

Mag.

14.9 V
14.2 C

16.0 C

INTERNATIONAL COMET QUARTERLY

Obs. / No.
WARO1

Obs. / No.
SHU -3
WARO1
Y0S02

Obs. / No.
SHU
TSU02/ 2

Obs. / No.
NEV
SHU / &

Obs. 2
NEV —f -2
SHU

Obs. / No.
NEV / 2
Sl /5
WARO1

Obs. / No.
NEV-  / 2
SHY-] -2
WARO1

Obs. / No.
NEV

Obs. / No.

Obs. / No.
NEV

QvA / 3
SHU - /=6
WARO1
Y0S02/ 2
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Comet P/2008 T4 (Hill)

First Date UT Mag. Last Date UT Mag. Obs. / No.
2008 11 18.81 17.8 C NEV

Descriptive Information (text cont. from page 28)

o Comet P/2008 T1 (Boattini) => 2008 Sept. 2: pre-discovery images taken with the mosaic camera on the 0.9-m
Spacewatch telescope at Kitt Peak shows coma dia. 15” and 0’9 tail in p.a. 258° [Jim Scotti, University of Arizona]. 2008
Sept. 21: coma dia. 14" and 07 tail in p.a. 263°; “nuclear region looks perhaps about twice as bright as in the Sept. 2
images, though I didn’t try to measure its magnitude” [Jim Scotti, University of Arizona].

o Comet C/2008 T2 (Cardinal) => 2008 Nov. 1.46: “very tiny but looks cometary; hard to see” [YOS04]. Dec.
7.03: moonlight [QVA]. Dec. 25.90 and 26.77: very faint, condensed object; position checked vs. Digitized Sky Survey
[BOU]. Dec. 25.90: comp. stars taken from Henden photometry of Z UMi field [BOU]. Dec. 26.77: close to star of mag ~
14.5 [BOU]. 2009 Jan. 16.91: nearby field stars checked via Digitized Sky Survey; comp.-star mags taken from Henden
photometry near Z UMi [GONO05].

® ¢ @

Catalogue of Cometary Orbits

A new 195-page edition (the seventeenth) of Brian G. Marsden’s Catalogue of Cometary Orbits was published in 2008
by the Smithsonian Astrophysical Observatory, and co-authored by Gareth Williams. The catalogue includes 3815 orbits
for 3708 cometary apparitions, and there are tabulations of the osculating elements for six standard epochs beginning
2007 Oct. 27.0 for periodic comets. The 195-page catalogue sells for $60.00 ($80.00 for airmail delivery outside North
America). There is also an e-mail edition (with just the basic orbital information) for $80.00. Orders may be sent to the
ICQ (see the address on page 2 of this issue).

® ¢ 9

DESIGNATIONS OF RECENT COMETS

Listed below, for handy reference, are the last 15 comets (non-spacecraft) to have been given designations. A comet’s
name is preceded by a star (%) if the comet was a new discovery (compared to a recovery from predictions of a previously-
known short-period comet) or a # if a re-discovery of a ‘lost’ comet. Also tabulated below are such values as the orbital
period (in years) for periodic comets, date of perihelion, T (month/date/year), and the perihelion distance (g, in AU).
Four-digit numbers in the last column indicate the JAU Circular (4-digit number) containing the discovery/recovery or
permanent-number announcement. [Update of list in the October 2008 issue, p. 154].

New-Style Designation P i q TAUC
*  212P/2000 YN3, (NEAT) 7.79 12/3/08 1.65 9010
*  P/2009 B1 (Boattini) 17.3 2/6/09 2.43 9013
= P/2008 WZgs (LINEAR) 6.14 1/23/09 1.65 9015
*  C/2009 B2 (LINEAR) 3/7/09 2.33 9016
213P/2009 B3 (Van Ness) 6.33 6/16/11 2.12 9017
214P/2009 B4 (LINEAR) 5.04 4/15/09 0.91 9002
215P/2009 B5 (NEAT) 8.07 6/8/10 321 9018
216P/2009 D1 (LINEAR) 7.66 10/10/08  2.16 9021
*  C/2009 E1 (Itagaki) 4/7/09 0.60 9026
= P/2008 CLg4 (Lemmon) 15.4 7/9/06 5.44 9028
*  C/2009 F1 ELarson) 6/24/09 1.84 9029
= C/2009 F2 (McNaught) 11/27/09  5.86 9030
P/2009 F3 }LINEAR) 7.83 9/8/09 1.22 9031
*  C/2009 F4 (McNaught) 12/31/11 542 9032

% C/2009 F5 (McNaught) 11/9/08  2.32 9033



