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ABSTRACT

We have presented detected molecules, atoms, radicals, ions, and dimers in the atmospheres of
planets and comets from Earth-based and spaceborne observatories during the last 3 decades. We
have reviewed spectroscopic studies on the auroral emissions and airglows of the giant planets, and
briefly summarized spectroscopic observations of dimers in the atmospheres of the giant planets
and Titan. In particular, we highlighted the recent detections of new molecular emissions and
absorptions in the spectra of the giant planets, Titan, and recent bright comets from spaceborne
or ground-based observatories. We also reviewed current models and theories of the origin and
evolution of the solar system, and implications of isotopic ratios in these atmospheres.
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19853 2) W sl BE ool Aol Fodol A a4
g9 ARas 2RUL ol &5k U7l £Hst 7}%*3
105} 20 pm W= ool A B} AT A% PR

F&to] 7h5 st vie.g., Tokunaga et al. 1984). g
W 3 2o & IS0« ¢)s] Hale-Bopp #42] 7-45 um A
Fhol A AAYAEY HYAH 2HMEFE BE5TS F UG
(Crovisier et al. 1997).

NASA¢] Kuiper Airborne Observatory (KAO)e¢]
FTSE ¥ &4 2vie) HoOF 2.65 um W=oAq 2
Ao BAMEZ H42Aoz Basgt (Mumma et al.
1986). Ajote] W a4 YA Vegat A ¥ 59
infrared spectrometer (IRS)E o] &3t &g A4 NA
2.5-5 um H20 HEZE v £33}y HzCO CO; AN E
7 COZ JAHE 2 H2HE S A28 H(Moroz et
al. 1987). = o] %, Hoban et al.(1993)2 Z7] s)3 2l
Swift ’I\lttle 5490 4 CH3OH o} 352 yum W=9) 92

# 2] Hale- Bopp, Hyakutake '&1]@%9,] IEHRE A
A 2 EGAM o7 ofn BEAES HPHAT 54
] A 2w &l 259 A7) °]%" o] glojA Az}
T Zo) B715 8 CHy, CoHg 3 CoHy #2E5S #2319
t}. Mumma et al.(1996)-& Hyakuta.ke A Fujol A o
A CoHg, CHy, CO A9 EAAHNES FZ39T. 28
3, Brooke et al.(1996)2 Hyakutake 3|4 el 4 CyH;9)
3 pm W= HAEE #3535t Hale-Bopp &4 A
¥ H0, CHy, C;Hg, C2H,,COs} HCN Fo] #ZE g
t}.(Weaver et al. 1999). OCS 7} Hyakutake 314 ¢ A=}
B2 M JgoE BE5 g on(Woodney et al. 1997),
Hale-Bopp sl M % &4 4.85 pmol A #&5 gk
(Dello Russo et al. 1998). &) 3 Q(OCS)/Q(H20) &
%) = Hyakutake 34 o]} A 3 x 103 ¢} 91 .o (Woodney
et al. 1997), Hale-Bopp & 4ol 4= 3 —5 x 103 & v}e}
st} (Dello Russo et al. 1998).
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19903t o Bockelée-Morvan et al. (1991) ¢} Cro-
visier et al. (1991) S-¢] g v 5 #& 0 2 H,CO, H,S
¢} CH30HE 7 &317] A7x & sl At &= 4
3 A7) it 2 el o dd #4837 Ko-
houteck 1973 XII &)/ 9] nlelzz s} #Zo7 HONE
B2y ®o|gtie.g., Schloerb et al. 1987). o
Hyakutake ¢} Hale-Bopp &4 A3 #Zo)M B o
] 225 @z 39t Hyakutake &) 4o A NHs, H-
DO, HNC, CH,CN, CS,, OCS, HNCOZ, Hale-Bopp
Aol HCOOH, HCOOCHj3, HC3N, NH,CHO, SO,

S50., HaCS, OCS, HNCO g #2sjugdct. (Lis et al.
1997; Crovisier and Bockelée-Morvan, 1999; Bockelée-
Morvan et al., 2000).
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A FEFE A g B3 ol BEAR EAE 53-4 il
A F92 ¥ E5FY FZANA FFH gES J %
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et al. 2000) oM A&y A B2o g 32 Feky)
8 EFE) FRE AT IS R A3 R T
HE Y g og TEAHRSES gAY 2 Fo A H
BA BN BEEO] HEAAE Fg = FHAE B3R
T w7} A WA & A o] BUth(e.g., Bockelée-
Morvan, et al. 1998). oj28j3 M & WAL o] EJ1E
A 2L 27 g Aoy,

Hyakutake &4 )4 HDOs} H'*CN, Hale-Bopp
4 DCN, H'*CN, HC®N, C¥§ 7 z& 5994 &
o] gx = glth (e.g., Bockelée-Morvan, et al. 1998;
Meier et al. 1998a; Meier et al. 1998b; Crovisier and
Bockelée-Morvan, 1999). Hyakutake 37 2} Hale-Bopp
ZE)lxz ¥a 49 HyO 9 HDO £ 3401 A 331 D/H
Gzt 3x10* A= ot} of gt thE BRI =A
< ¥ D/H gtatE vy 948 4ol 47 d&
oA 73 grEgE &2 grolg. 459 D/H o) 4
Zr S gET FAoe A YA A A9 YRl
M G A3 E T 2He 470 €489 ¥ D/H gl
A ol 22 ¢HA 3}, (Bockelée-Morvan, et al. 1998;
Bockelée-Morvan et al. 2000; Irvine et al. 2000). ]9
Al ol a2 D/H §%u7) 2 79 uive) J 7
Zt, SMOW (Standard Mean Ocean Water) 5ot 5 v} 4
T agde 7S 94 4ol A vty fU4% FFHol
obd & ¢tA] e} (Meier et al. 1998b).

HCN3} DCN £33 A 78] 7 D/H §3u| 71 2.3 x
103 o] o (Meier et al. 1998a), o] = E2}-&9] AL o
A R e ¥ Yol 1o (Hatchell et al. 1998)
87t o] -FA 71e] 88 BdeoM AL gAE 4R T
o} (Millar et al. 1989). 23U, =A & ¥31E & o}

ZF238) FE e 4_%3}?‘] 23 deol22 #&53A gt
S A9 47 49 ¥ D/H gug A 23HAS
] 22t} (Hatchell et al. 1998). 1gj=g &4 2%
B E7 EAEY BAE BF3 &7 AsAE A
HE RAE) U T A @ o2 A3t o G
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A A GEa s Ad 245 AR dr7 FH9 @
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B BEol At #4 84 AV s ARG 28
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gu = BALY 2AL ojy B0ude 4559 @
Fu o A Ao

gy, A X8 ES L2t diy] Bl di& w2 &
23} olu|A HZFo] o) Fol P oL} ofel] BolFz B &
A5 & GAFIH 2 EAFE & F R} obF
ExEsi. 2828 Ad 45 L2 o712
EH 3 ola & A 7 e2ekst o7 R Aol Hla) w4 vl
S e ot "’!?13’- 0}’—‘45 AP EFH Y EY 2HER
A e 23 ‘5311 Uz etz lerng, o4
l:—J)r A ““’é —?“8 ERAAE AT FES BF

Axst gasich ezel @ o) 2 SOl
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