GALEX Observations of Comet 9P/Tempel 1 During Deep Impact
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[ Abstract j [ Observations of Gas and Dust Distributions j [ Discussion and Conclusions j

GALEX observations of comet 9P/Tempel 1 using that the time of impact comet 9P/Tempel 1 was at a di-he dust is modeled using a variant on g method
near ultraviolet (NUV) objective grism were made beaance ofr =1.51 AU from the sun anl = 0.89 AU from described by AHearn et al. (1984) for filter photometry
fore, during and after the Deep Impact event that ottie earth.The 15 pixels subtend 975 km at this distancevhereA is the albedof is the aperture filling fraction,
curred on 4 July 2005 at 05:52 UT when a 370 kg NASW/hile both grism and direct imaging data were obtainethd p is the radius of the circular photometry aperture
spacecraft was maneuvered into the path of the contm#fore, during, and after impact, here we only discuas the distance of the comet. A square aperture with
The NUV channel provides usable spectral informatidhe spectroscopic data. OH, CS, and solar scattered kigespes+ IS more appropriate for objective grism obser-
in a bandpass covering 2000 — 3480with a point continuum were detected prior to impact and just afteations, SoAfpers = (Fo/Fo(r = 1AU))411(rA)? /et .
source spectral resolution &t ~ 100. The primary impact the brightness and spatial extent of these en\¥e used the solar spectrum from UARS Day 582, de-
spectral features in this range include a solar continuwgmons increased. The following day saw the return etribed by Woods et al. (1996), scaled to the observed
scattered from cometary dust and emissions from Qhkkse emissions to near the pre-impact levels. spectrum in at 35 A region around 270@ where the
and CS molecular bands near 3090 and 257861 par- The measurement of the discrete emissions from &gar spectrum multipled by t@ALEX At has a clean

ticular, the CS emission is unique to this bandpass. T84 OH is complicated by the blended continuous sghoulder.

observations allow the evolution of these spectral fegy spectrum produced by the scattering of sunlight offe extracted spectra by summing together 33 rows
tures to be tracked over the encounter. We will disCugg cometary dust grains in the coma. An addition##9’= 32175 km) in the direction perpendicular to the
our procedure for extending the GALEX absolute calomplication arises from the different spatial distribudispersion. In the top panel of Figure 2 we show
ibration to the wavelength region longward of 3080 tjons of the dust and gas components that result frahe modeled solar dust signal overplotted on the spec-
where the modest “red leak” in the £I® photochath- the guiescent outflow and the subsequent time evolutia along with the summation intervals for the CS and
ode Is nevertheless high enough to provide good detggthese distributions after the impact. Between 17000H bands. The bottom of Figure 2 shows the two-
tion efficiency for OH emission. In general, the NUV34004 the solar spectrum rises steeply and at the lodgnensional grism images around the comet moving
emissions observed from Tempel 1 throughout the gQayelength end can contribute to the extended OH(0B)ough the stellar background. In the top panel of Fig-
counter are much lower than those observed by GALEg§nd near 3098. The effective aredes¢ supplied by ure 3 we show the variation in our modeléd pes
from comet C/2004 Q2 Machholtz (Morganthaler et alne GALEX project did not extend beyond 3080 We values, which agree with those found in Milani et al.
DPS 2005). Production rates for the dust and moleculggntified a field F8 V star and an IUE calibration star(2006). The next two panels show the total number of
detected by GALEX in Tempel 1 will be derived an@jard to to extend\; to the wavelength region betweemolecules found in the aperture, using fluorescent effi-
compared to other observations. 3080 and 340@. This allows us to account for the dustiencies at 1 AU of 5« 104 and 2.3x 104 photons s
scattered solar contamination of the OH(0-0) band, amlecule ! for CS and OH(0-0) respectively. We find

[ Introduction — GALEX not just for galaxies J shown in Figures 1 and 2. We find that the dust sithe impact to have produced 2.5 x 10*° molecules of
GALEX (Galaxy Evolution Explorer) is a NASA Smal| Nl m_med with the OH is small bt_Jt not insignificant. I_CS a}ndv_Z.S X 1()31_molec_ule_s of OH. In the linear ap-
Explorer whose primary mission is to map the history &pntrlbutes strongly to the CS signal. The_ dl_Jst em||s_FOX|mat|on and using a |Ifetlm620f 1 day (at 1 Ap) we
star formation using two modes: two-band photometij°" must be subtracted before the gas emission carflt_lel _HZO =6.6x OH=1.6x 1032molecules. This Is
(FUV, 1350 — 17508: NUV, 1750 — 31004) and inte- Mmeasured. within the range of 1.5 - 3.& 10%? found by Keller et

grated field grism spectroscopy with 10 -A0spectral al. (2006). The uncertainties ar¢20 %. The CS/KHO

) Tal —3 "
resolution.GALEX is also well suited to cometary com Fig 1 — F8 Star DefinedAcr (A > 3080A) ] ratio Is 1.6x 10 at typical IUE value. After 25 hours
studies as demonstrated by the 2005 March observations all gas and dust emissions within the summation aper-
of C/2004 Q2 Machholz, (see Morgenthaler 025.15). It ture have returned to quiescent values.
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Table 1: Galex 9P/Templel Observation Log
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