Most likely solutions for the rotational period of SW3-C are 8.8 £ 0.3, 13.2+ 0.3, or 27.2 = 0.3 hours

Overview Observations

SW3 is a Jupiter-family comet with an orbital period of 5.3 years. During the 1995 . Filters: Narrowband H-B
apparition, SW3 broke up into several components, including B and C. The observations > -ty kel teIeSf:ope i) [N Pealf Wiy & —E0, 20018 LI | CN: =3870A , =62A
for this study were taken during the 2006 apparition, where compon ent B broke apart a few NIV ) Geoc_entrlg PISIENEES 2 A0 = 'OS_AU | [HEEEnE Dlst_ance. el = L2 BC: =4450A , =67A
more times, while C seemed to remain intact. These breakups exposed mor e unaltered P * Imaging with MOSIAC camera using H-B narrowband filters GC: =5260A , =56A
material from the nucleus, in addition to providing clues to the structural parameters of the RC: =7128A =58A
comet. *Guiding Problems:

Component C (hereafter SW3-C) was chosen for this study because i n order to constrain a Star trails in every image revealed a wavy pattern, and had 1-3 arcsec offsets when compared with input
rotational period for the comet, details of the coma morpholog y needed to be closely (ephemeris) values. Therefore, the near-nucleus features were significant ly affected by this offset and had to
analyzed. Without consequent breakups, there was less confusion from b reakup debris In be disregarded for this study. The further out features were suffi ciently far away from the nucleus and diffuse
the coma of SW3-C. In the analysis, we assumed a least-energy rotation StAte  credi: willam Reach,etal, JpL, Caltech, NASA enough not to be affected by a 1-3 arcsec offset. The telescope and t  he rapid motion of the comet both
corresponding to a principal axis rotation for SW3-C. The br  eakup in 1995 likely put the contributed to the guiding difficulty. N

component into an excited rotational state, which could have damped out by 2006. If that

was the case, then it provided an opportunity to study the dampin g of rotation.
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Image Enhancements Coma Morphology

 Fine details of the coma features did not deviate much from the “backg round” coma the reduced images e Continuum images

needed to be enhanced. » Strong dust tail in the anti-sunward direction (SW), and a du st feature in the NE. The dust feature in the NE

* With any enhancement technique, artifacts can be introduced use more than one technique to provide a DA appeared to oscillate between a position angle of 35°and 80°
J

check to confirm that features are real.
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Two enhancement techniques used . « CN Images

 Division by an azimuthal average (primary technigue)
« Compensates for radial fall-off in flux

* Division by an "average mask" for the entire observing run (sanit y check — are features real?) . .
- Shows variations in features by dividing out “steady-state” backgrou =  Measurement of position angles had an error of £10° (SE feature not yet analyzed)

 Two strong gas features, in the NW and SE direction. The positi on angle of the NW feature seemed to
oscillate between 310°and 0°

Coma Analysis Results

Least-squares approaches used to narrow down search for correct rotational period Combining the D statistic, G statistic, and

position angle plots, we were able to narrow

First approach used pairs of Statistic A, where f, is the down the possible rotational periods to a
moroholoaicallv similar and dissimilar rotational phase dlffer_ence .Second approach used the Sin_ce _the_ PA of a _featu_re_ is| | The best_ overall periods are those with a small G and testable number. The images were phase
P g y between a pair of morphologicall L - -
: _ etween a p phofogically position angle (PA) of the dust and periodic, images with similar| those with a smooth plot of PA as a function of ordered for each remaining period. Periods
dust images: similar images, and M is the total ’ CN features: rotational phases should have | | rotational phase. of 8.8 + 0.3, 13.2 + 0.3, and 27.2 + 0.3 hours
TS @if Ly [P : similar PA’s (assuming very little produced the best phase orderings. It is
M 5 change in observing geometry). possible that the 27.2 hour rotational period
02— A= 1(fm) M o0 [ — T T The_rzfore_l,l the gorrect r‘f)tatlort1r?! I e e e e e is an alias of the 8.8 hour period.
E e m= wF t 1w . . . cw 4 i perioa wil proauce a Smoo ::‘fu DUST NE feature - 8.8 hours - | | -
%W _E Statistic B. where f is the o ob % ?‘f? ?% £ ﬁ__ N : plot_of PA as a function of 3 or I I I ) In ordgr to confirm a single rotational perlod,
5 o1 MKl 1] b ) ' \ // . rotational phase e e N SR R Sl A rotational phase (see plot to the 3 of ] [ I : modeling needs to be done. The velocity of
Lo "I ’”" 1 ' A/ ] between a pair of morphologically : P idmom * || = of LT l : outliow Tor dust and gas neeas fo be
8 ; dissimilar images and N is the total 60 ] G=[ _( (PA- PANAIZ A ; estimated, along with the spin axis direction.
I 8 number of dissimilar pairs. o | ?sﬁafﬁ“ti ? *ﬁn A k — e P Having two active jets in CN should make it
o st - N R S | LI 5 . The statistic, G, was evaluated, | | 3 e, possible to constrain a spin axis direction.
- wo | | : B= (05- f,)2/N I S S A where Z is the total number of P T ' ' I Having those parameters will make it
; ) =1 : O ® . Images used, PA; is the PA of | | = . [ ] { : possible to run simulations and model the
MMM y [\« M /\ ] — - o ||the feature for a given image, || ¥ | | I ] [ data.
= ™ | /\ A ] A & B combined into statistic D to N TN j and PA is the average of such|| g I :
R S ! take Into account the fits for both o | | j PA’s for all the images in a bin|| 2 «of E Work of Others:  Other investigators using
LA | | _ morphologically ~ similar  and ol . | DusTNEWeysT0 where the rotational phase|| T F . . | . . different techniques have derived periods
T dissimilar images. The periods at ‘o« "= = ||space is divided into 10 equal || § "o =« o & w0 ranging from a few hours to more than ten hours
e the relative minima of D are those e bins. o (e.g., HST data by Toth et al. and Radar data by
with the beSth't-_ yrem Nolan et al. at this meeting).




