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The Orbit of Comet Tempel 1
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NIRSPEC/Keck-2 Comet Tempel-1 Observing Log

=153 BE IEnEHE B—=TIbERBDTF
UT June 03 KL1 44 min H,0, C,H,, CH,;OH
KL2 40 min H,0, HCN, C,H,, CH,, H,CO
UT July 04* KLI1(pre) 16 min H,0, C,H,, CH,;OH
KL1(post) 20 min H,0, C,H,, CH,;OH
KL2 24 min H,0, HCN, C,H,, CH,, H,CO
M-wideA 14 min H,0, CO
UT July 05 M-wideA 32 min H,0, CO
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SCAM Images

Comet 3F Tempsl 1T — Desp lmpoct Carnet 92,/ Ternpel 1 — Deep Impuct
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Flux Density
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Mumma et al. 2005, Fig. 2 (Science)




Quiescent state 9P/Tempe|$1 250)37%51321*

Isotropic outflow

Pre-Impact 4 g 100

C,H, 0.1970.04
CH,OH 1.320.20
HCN  0.180.06

Post-Impact 1,0 100
C,H,  0.352%0.03
After impact CH,0H 0.9830.17

Ejecta (blue) and isotropic outflow

HCN  0.21720.03
C,H, 0.12X0.04
CH, 0.5470.30
H,CO 0.84X0.18
CO 433117

Ejecta = (Pre-Impact) — (Post-Impact)

C,H, was enriched; HCN, CH,OH
were unchanged (within error)




C,H;/H,0 of Jupiter Family Comets

m |21P/Giacobini-Zinner C,Hs/H,0 ~ 0.2%
C ZP/Eane C2H6/H20 ~ 0.3%
m 9P/Tempel 1 (pre-D.I.) C,H¢/H,O ~ 0.2%
m OP/Tempel 1 (post-D.I.) C,H;/H,O ~ 0.4%
m 9P/Tempel 1 (Ejecta) C,H;/H,0 ~ 0.6%

m Typical Oort Cloud Comet C,H.;/H,O ~ 0.6%
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Chemical composition of 9P/Tempel 1.

H,0 =100 C-Hg HCN CH;0H CO CHy C:H;
(native only)

9P/Tempel-1
A Pre-impact (3 June) 0194+0041 018+006 132+0.20
B. Post-impact (fotal)  0353+0.027 021+0032 099+017 4312 054030 013+£004
C.Ejecta 059018

Oort Cloud cometst:
153P/Tkeya-Zhang 0.62+£0.13 0.18 £ 0.05 25+05 4708 051006 0.18x005
Lee 067007 029+0.02 21+05 18+£02 145+018 0.27£0.03
Hale-Bopp 056004 027004 2.1 124+04 145+016 031+01
Hyakutake 062+£007 0.18+0.04 1.7-2 149+19 079+008 016008
1P/Halley (Giotto NMS) ~04 ~().2 1704 35 <1 ~ (.3
(/1999 S4 0.11+0.02 0.10£0.03 <0.15 0903 018+0.06 <0.12
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Formation of Kuiper belt and Oort cloud

Planetesimals form
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