&7 Stz ety 07 JGagta cofics
(AT At SSIE (IR | - )

TRM S=Rem

TRIRCY TRFTA- A
oify W @SR = oy, @ ke
~RRITA 1A

8% @ TR ARI=E

TR Aere! RPN I8 I8 WA, FAB FCA, @ @F oo T sAfers
TS, TACS! AR (I OF T P (FIge e WLl e oifeaiza
RO AFR 8 THAAA e | woifaere Jfarel =7 Am @& &
@RI G2 FERa 92 Regreorz fAred Seoifer IfBi a200s | T 2079
I A FACO AT WG 12 AP, AR G2 (SR AW (T2
7Y YT TTETOIA2 QG MTe (AR 6] (ATF AGHBC | N 2=
(12 PN TSARPINE NqT QU I [ @@I0R 6w ©F e
A | ©I2 LTS TG Gl S =290 SHB WHF qrAq1z, Fife |
R Weol FfEa S a3 TS 20T T [T FA S ATHE
bETIeRR. feRd | (I (A0 RgEeted @i Wi (@R A, (@I
ST (A @ SN, (@2 A AT @2 Sjf_ice, [ A 97 Sow)
T Y] (FgRA o9 eI STl Taee oiferd Mo @ferg ot
QF o | R Saafere T I493 (SR @, AT WFR
SCARAGT oK Fg2 T I9 AWM ARG Aroie edlls JT AN, 9278
THOTSIE TR DI QrTR, 98 AN «3 TRy OE fF oy iR
wifz? [ MW 9B 43R QIR 2@ R[S ST AR FAI
2o BB Site SINmeas ol 91 SN (TS TH® SR Terel?

IR AAEE FFT AT Gt AN G FES JEF THG \ATS AR, Tl
SO AT Ao Fowy S W@ | WY@ WA NFSE =RIAAT T


http://www.mukto-mona.com/Articles/life/life5.pdf

TZAt BTN 58N NI TGS A/ B1AW 12N

R B Rferzees el | 29e IRIS GRTCHTAR NMGIR 216 (AT 93
fferae Trore o 4 A= | AR @B QRO T8 THRANAR (F I
(P T2 AR WPy AFB! S A2 (@F I (@ PR (@ 73 ©f (F (I Q6]
B! (RS J[IE | R Ico 2fid iFfes doiwe Jl SmFa [ o2
fIefre 2w B | Wit I SN (e, Teoifen w9 geEreitd 39w
AR AT Al Ol ST FEN© AR | FHLE GFR 4 AT
CoITe, (@ I THG AN A VO EITRE 4o AR [HH 961 37
QFB] SRR g 73 |

sjfQ<t feaTTeR @it 9 T fReaef | FEYRE el [ere 7 &4
QT | @ Tt O TR ey &l o7 &l | [fba 91 e g 9 e
SN 92 IFA | g T 717 [feme 9= Ses! &) (@81 92 341 1A
T & &) (WL CIRMITES 21wl | g% @5 [ferw I a1 o 5
T 2 Ao Aifere 2w @Iz Gfites wRPTNE RfeaE Wit | dRfisNE
G foq ez q=cam 570 BAgo 2B Tald FCACR A WL AN (70R
FRIMOFE QI ARCFRAIFWEAR (Cyanobacteria) T (2126 SR, foa
.8 TH) | GZ T AN A TR AN e SjfA< Teelfen W@ @
faferam Ttza WrE SfASice dited Ted 9hE | arel TRreg AW 5jfdice
el R ¥6ro #fItd O AR GR JRge TR0 o (@18 @ 97
ISERENCASEERI RIS RCaRIK

FBA WHITP SN GIKfCall 5N &% (Thomas Brock) W32 O TNl
SRS @7 TRCAGHN T ACFA dvo fofe FCaw=IZ6 A o0 fofe
CTEIPTAPT Sl NER TR FACT 9T GACIE ARG WG (Microbes)
ISR FEA | @R ol Eioe @ AN 92 i@ BrF AFre AR 71
@ AT A 9T G BN (A ARCIC BT AFCo AN SIMAE I
BNGIS! (Extremophile) | 2fAIFITS (I FCIF TEW SANGIIA WPy AR | FY
fog SANGIS! Wt T ARG @ (@I AT B AFCe T |




At PN 5N Wi TGS A/ T A2

GRIGGHA GORFLIR (FTF (SPHF QAR HZARTR TG INCF NS &I
T (A0 | g ISR S el 6w @R afifes Jt @ wEE
AT BrF Ao 2ita | Sfelie RTes @ @9 AN T2 Fedq,
25 g IGF SR IR (99 AT A FTh0R AN s PR I | ofe
BN TP @A 1O Yoo IRRS I WM EILIHe 7 ofwce &b
IS Wy fFg g W& | SEr 799 @ 730 B s epmy smee A
(SBRE 35, WoY)-qF QI [CATE @<= fqeaEE Mba 2.b et
O G ATe TR TIN G TGN T (AR T G SR
TACE SRR (SIS *Ife7 N4 T 929 I |

OR AR WA FAGE [ATO SINGI TR 797 F7Y (Tube worm) | T4
CHACHE MO FIOCE AT AT | [1fF SHR[R BI9A, O TFFE, o fofa
FETYR0T GRS @ Sio@l @3 Foa (AF oo SaFa IS
AT TR ool e @3l B =itz | B8 euitia foo aF«aa
FICERAT ACF AW W Pyrolobus fumarii. T G2 SIAN@R GITOIE o5
@ SNl FEhT TN @F# ABRR fofal FIWRIRE -AigreiR Ol ©imd I
IF 0 (AT, 9N GF6] ©F @ Ol ST T 05!

it 9 A JAfva Al M GRiRGINE o< e ewifen Al
foafs =T (domain) ©I7 FRACRA | AT J2& ¢ WivEHET Al ©3R fem
AT oTT Trotz AR (Eukarya) | (& A% QIR &l AR (@I (@I
fTSFART (72 SIMaCE W IFGRAT (Bacteria) 932 OFaRIRE Sifrs affet
A (@I D IBRAR (A o oma T @R (Archaea) |
oifols St aafomz At o™ A WFPeE &g | foqt G
TRE gP2 O (AF APNR | R R OR M TRESE 9
{JEE BANSIQT Methanopyrus-<43 "j@@? T8 N o-o ez 2eud
RO AFBR IR | 93 WY GFAIEE AREHR | Aied Serfer o1 (A
ST T QA2 AT SR G|

ATt A

SR [{fey Reifie It 5@ 2 wv it [gefewm
RGeS eifitns qofl 1 T SN @3 oy ST SiEe I @



TZAt BTN 58N NI TGS A/ B1AW 12N

RITT CR | OIMR ACH A& BIGl, fiiet et (14 =g 1% 98 Spiesl | 58
SIS FoFIRAT @133 5231 afi=la QiFaEs F99 ICTifEF 8402
o ST M| OTF N FHE TP (FIAR FIE (72 O (FIe &tzd il
(TATS 20 SCARG! AT AT 961 RGO ST WL Weol; 631 olma
TACMLS qCEFOS’ MENT B A& BIel, [MEe FH @I GroH]|
FfeEefes e e Reras i Ao e FReiR O Ieces, <ify
FR@ER @ @R ARG ifierd qF[ SRjfe TREF© qroeRs
QM STEE AL GFTo 92 |’

+|fRFITe Ao A PREST @R SNPGRS SAmN xR fedwy @i |
IES ATR 2R[WGE AIqF 150 = @ @6 Tavg =g | 93 997 9F 9o
SRPTeE R9E MAF 92 29 @ A | [Tuqa-7 @b@d IR
AT T =R TRy eeifed |

o TR, TR o (@Idte feuda-7 sIfdy =itz 1| fouma =19 @y
IR, AT, YRGS, TGS, TATA 32 A Fg o=@ e
sfde, TR o= @s Tuaae SRced TSRS GTFaItas Sfe el
R | I, FE, DA, WG, TIEICTT A FAFAOTNY AR
TR AR @3 e | ©6d GBis ey @, feuna-7 wibe ST T Gt
@mWWWWﬂWWWWW@W|
JIHINE TTEETe) FE8 [Tume-3 Td Sowd @2 Cielee [Ea e
fiafoe 2 weieR SIS 463 |

SR W 9F0 fOF [ TRREIS WtR | NIRRT == @IAis [re! fog
(Qa AP i fefere fogeita [ Tz aitdd | gl Jece Im
O IRICE Q@RI W A9 (ore fofe foa I *Ife ez, Awq |3 o
AT TG FICS AN O QIFF SEPIAES A8 FAZI[H] Ao
AR | QIF(F ©f O AT CHFRSE 270 F& [Rge-pae ¢Fad 8911 fofe
RS | AWM AT &R (ore fofe 2 T *=iqa TR | 93 I
ARG SPIRY] IH O AR YIB! FIACA: RGNS @3 FHBE; wCe
AffS Zre A T, W ¢ FM Y& | I ARACS A [z
TREefes e fefe i Pifeeacs T S | FREE Wro! Hifereas
SR ARSI 459 IO AR | T T ASICR, AT CFed (T Te©




TZAt BTN 58N NI TGS A/ B1AW 12N

IR FrOfeF TP ARG [T, B onvg 9F3ed FIkEa Irel
fiferafefere wpey AP Rfdw wbre i) &g e 2, fRdice
IR g P soe od @ sfiwy [Rgws 4 tge 92
fereafefes eitaa e 9|1 @7 FRY @Y W 92 @, s I35
IR To QOB el 77, 932 TIE JHTS NCOIB] FRCS (O T 1 |
Fiferee AR SIF SR AN (O TG | IR U AFhod Fraee Hiferasy
PR TCOT QYI@ICETT TF 910 FACO A | @ AN s ol
QG IFAE I I A GIETE] ALTS FIOTH TSI *[E AT @
THED T TR oo | 3 weree gz, SN SRS Tl
AT THBFTOINF €2 AF2 G T fofesr GRfqeaitaa Fiae I |

CIITSATS AT TR

s AZCH 9B CIRGNTS S @ 761 SRR el AT I @R T[]
FCAC2 A0 R T B O G RO W 4R AR W6 g
Tolalz FTCRIAT | IO THER @ AR ©Te I ETRI Al AP AR[!
Y32 7 | AT T SIPmEl 30 @S $oiF AvAIDAR Bwd @61 AN
TG GRS @O (@S b | 92 A_wel ATgS 2FF 92 2N« IR Al
CATF IR N T @ TACE QP 07 A OBy el @32 IO ABI9
97 Q-7(TS A T oItz |

“fif SifeFR Ko Fir APNIR SFFAR, (@ 2Jf<I0e 39 @I
AT TeAAfe 2R AT W3R 2R BT AR & 27 @W [Fe @3
A @I G0 ON@R AT o7 SRR ACE @A AR A
IS [femief e re «ta ) gt Rw@ites g9 G0 SfHe
sfrie) i ifde =1 Nfa =1 eeg R3wIteE e 15 Sifree s
AR feifee te S w6a 91, @ Fiee AN (=@ =19 (Polar molecule)
fore fReafbe wefie Wit IEwls vt e sy eeifTe 2| @ 7ol F[eEs
AN =el oIt T [Kiae weq 93|



AT PN 5N Wi TGS A/ T A2

More positive charges

VPR |" \‘- Hydrogen atoms
(@) (@)

More negative charges

fo@ vy ; o1 @ qeTRfAE oo

RG] AT o G0 e a2y =0 @ @t 97 feiess STy S 5ot
afifae =@ Sfie Nf o i W3 @3 99 A @R ofa fofa
FIRFRIZD A SR fofy ot | v 98 @Ry AR godn TaF Fiews
SR (S0 AE AT T | Ao SRR ACH ACH2, (@I ZA A T4
G0 Moe] 0O BF FCF 9T ST 2AIfNa 99 @0T T @32 (GG v
fMte o0 QTS A | TCE BQ@ SRS AN e AfTe - @ar
CIAITAE (ACE AW | 7T AW (A ool »R8 [Rge 2ol O GIeiE @
TG AIKR ({06 AT AR =01 1 |

(Eifsfiemial o<1 «2 9 IWTT QIR TTF A AR [Fe7 FAs
Rl AR | O (12 ARRR ARG Y72 3% | @ foqfs =9 =ice e
Al @ R R CI(8y =itz o fog g itz | @31 7o filees, qeanfa=
TR RIGITEH FART | G ATOFS AFD (T IS AR Ol N@AF AN O
SRR ACE | TR Gra AfAIele opg A e @ i @ NS 27w
TS QT Coft T &) ©f 5@ 2wt v | 9@ @51 B @ sifaw
QY IR T LGNS A WHEAT T Tl GioF A 72 |
ATOICRE AR WCol 71 218 @GHT @ e Afasnd qpzfas Kfaes
TRRO] T GR g 4ot ARG SIS TOrg® T AN |

wEeeR il f=itaa (Odyssey) Thermal Emission Imaging System (THEMIS)
O3 MG 2i8 BQ (AF @A (R @ THER GoAOTF SRy *=T-2 1l
TRfeTo W AR | G2 GAE e R oifte T e A e[
Ty | OCETR oAl ZHCS! JBAITOR ML QTR I ©-7TSF FR (AFS SO
T | @A (AFE APF T (FF O3 AT A 5 (s N @ <fSt



P AN 5 WHIA DTS A/ F1aw Stzgaw

(AR 01 D9 | SSrIa TIRTITCRS IR *A1-e 14T @il S (@ Qe
fica Aica 772 2z wefle G T 0P AT e[ feeT |

JMS TFER AT MO &1, ORFARS (el I A @, HCG fod
fferz (At v Rferare T=a iies IR 20! W 9 2wt | e *Afee
AN T Afeferaz e T QITFR QR e @ T w1 (72 1ww |
T A 0 AT ST A AFCO (ATACR | G Fom [feraey = ey
AR ©-1CS SwF @M 2R A e feel | Wt MRE @ (/TS
IR SFCE N @ TR ATIR -0, O FCACE T (THIFCAT SR e |
9% SR fofere QAT e od FES [FCNfioR W6 @A Sisial
JRACHR FTENILIA (OCA @ TR AN LA TS AR |

oA v.x ; = ag|

o] TR * e gy ©Rof7 | SadfiRiete G2 Sifas M &AeE ToNe
I A Tl I SR | @ RO TREE & AEEHE Sfoiie e
ATS A AR (AT TR ATINT  (ATF | FAEeT W @GR
TfFerREeHE @ *Ife Ffe Fa ore 2ifia IR/QT Fa0e AE | &[F owied
S TR GI0TE G ARSI WIF [ A WS O Wibhe 7Hel AR |
AN @32 «fea ToARfe qFR TR THE 0O AFWSER G/ 86
TR |



TZAt BTN 58N NI TGS A/ B1AW 12N

V0! ©IefHe (@G CEPIEIRs d5b AT W I (R | qmd fooE
fosl FreR wWER RS @R G [T AR 93 @I—R
COGRIFE TOACER WO T MR FCA GIR OICO (@I e [l farmzia
¥y Witz ™l MR 68 a1 fR€Ice [ TG ©iE wwsces e
THFYE | ©ifF QAT e Wbre T T /R ed Iy s
coiafee | 58 QRRENR @3 Fraite offed @ 92 FH9 T2 SRR [ea
e 73 I feq armafae omie M «ifve wereere @3 Wit fog walb afas
TG T TIE AHLT (o FCACR | 97 9L TR §T TRI© WA VBT
T 2T’ @ o @2 |

VA Sifere & Mo @ ald fedle ¥ Ten 90 Fa0z $9 @ G Sy
2ro 21t O 82[ | @ifefnal GIbIs Mee @ ATGRSE (planetesimals)
7 “RRE AT TR <A =i o1y el o= e el e
G2 IR SN @R 4@ et sifers SR sieme e Wiy o |
Ao Fee eTR 4 M @ Al (AP ACF @ EIRTE WA [T
feeTIplon (@ ATNE ANBFEMIE v Ao W Fr! OItnd SToIBIC
5% 20 (41T T2 403 (TSN (TS A1 |

o fRferz = et 2 Al opd o<E B o0 | Al FTE (At ALl IR
@, wvo (I I=F el SJfATe 2fA AR W& ot | 2AfF qqea 93
A ellltEl eld-FIREISd @ IR foF | R W Saees fow
AR T, T R I e Jace TR FE0R Q9T |
WA A% TAPOHEE &% (@ WNRHA (Max Planck Institute of Chemistry) SIF(EG
fRSTAI® (Manfred Schidlowski) SIS 2[AT3d S SRENGICR SGATS
faCagd 509 RGITRT @ ovo (@G T2 Aese AT e IR 2w |
sfdite gid e @3 woel (el el fegfmyecm (gre) Qe
ceiformidfian Sl N (Carl Sagan) e Mafee™ @ jfidice ees
R Ss! SRl foe; wefe, oiie ANT ofew (oIt e Tesfs e
e @3 TReifes Sr=Ifel (Cosmic Inevitability) | IF2 <R T
HB IR @IEE & AAARERM A6 W JC9 (Christian de Duve)$S |
i STl Mgy 202 0 : © FACTA Seoife ST ... (@S affel




TZAt BTN 58N NI TGS A/ B1AW 12N

TRITS ARC AN AR, [ ANora AT AR SR (@I I=1 =i T,
@TICE Ao [ 96C3° (Crawford, 2002) |

51 (I AT o= S (I = Siest oreera sAfaeals 7R TcoiR Al
Ted MR foF | WA TP el T, @1F 9W[S Soo fIGR OHOR
TS o I (1T | B (I T=I ST T3 QUFHIF Qe NP (@
T 93 e fort | W% 978 ©2 76l (77 @, A6 =jf< Sret AibiT werere
Sfiter R 9 A RF | IM ©IR T AT O WoHe gl W (AE
TFA ARER e 2R 29[ AN AN gidls Teo! FIT S oA
QR TR TR Soredie Oitod e A A0 [#evd [oifere e Zm
e ZetEte | @REeE Ao Reeel I @ @, skae Io&
S s it IS A SEeegae S e @@ T i @
AN THw |

TOAH GB! ARER @, CIAGT® G2 T J2(F AIA2 (& IAE M
e I | TSR (RIT TR I (Fobos) bR (BRI (Deimos -4
T A2 (ACd AR 341 =W @, 93 75 Tolaz te) s few toft At faesies
(o Mt SRRe M SRie | SAEde. AR @ O3 ENReeted ado!
AT &Y (Asteroid) T SBEEF ATTCR THER I0% | & Mg Ty s=ifre
92 73 (@6 (2 22 2w Rfw =it civeeces [fey wrem | 3g=ifs
32 TR NI AdF ARG (@0 (Asteroids Belt) C @32 D 4ACTS
AR, I T AN PR NIQ GR ARATOFHIT  Ifgo
ORGSR ETO! &Iied qFebz A8 TR | dvbrb AT IBRIFPRI 7
TS TCORI Gitto IR PG DRACR fera (e Wy ey s=eif
BTG T | Giotto-F (SN O S Fife YACFGA (@ ¢ *ol (e Al
Mea tofd QeT™ T TR ACACR |

”jﬁ@'ﬁ A® q=e AR Carbonaceous chondrite SHIFCRTE AL ARG
(IECHA C {ACS ARG S e 0 <1 T | Carbonaceous SHITOYTE
T 2pd ARNIE Q@GS 932 S YRR 216 1tz | [RewEl
QAR TS () 5g A1 AR @fTe «de (o ebize (@18 e (oIt |



AT PN 5N Wi TGS A/ T A2

gIRel 1 = @, &I IATCE A4 T THAG G GHFQRTE] LA
151 AN 2R AR o WY 77 @ [ qeiee HfR&ire | ame W
@I (PG ZACO] < IS ATICH TN 6T O SLoTF FCH AF9
@t fafes g3 Femrfors fAiTe et ReeR v ofi @tz | @92
KRR WO O &8 ToTo 21 | TFHl G2 QAP A1 Sy &k midl
30A 0T (A AT (1R 719 iR | 6% RIS #JfA<I W0l Ael-79 AP
fafem <0R &y @ s« A Aiece 7@ of 58 9391 @8 93 A=
o34, ICF SR fyehat A1y g AMfNE 6 el [eieera &y qee® |

Tz Bi25w, FFEE! @3z BREIET SFE @3z IRTRNE 710 QM el
TEIE TR N ReMime Jie Hfve sar | 68 @ Soiagl Reemima
q® SIeHe FACs AHA AR AWE @R G5l e JXIfeT geIm J7e
TlarR BTN | NIRRT @[G CHOEFE TSR 9aR CTAGe0ed e
o & BTG 7 Triarelig v g | SRS @i «¥ M9 2o
TAARETI S BT 2w ¢taez | IR 2R (AF A W @ fold
THaITRAS ST <HCS AIB Ky |

oa v.0 : 3TN

TTEIAR 2L AT B AP SR TSI 35d AE | AT
aifarfere i sicat e = ~nfocate T8 | vt M (ISl 3 Selate
2RO @A AR @ SO BRI @ @3 AR N @@ [Kgo | TTRIE AWl
A BCR ITF, OF g 97 | TN AR’ @F W(Ze 59Ul JACT wWiRe |
SR @A 2R TR faRete i dRme Wew G Sesy

So



YA BN S WA ITGTES A/ BN W2 wY

Y A (Ridge) | RENARQT 2R 2RFIEF IR E@E ol FER
SRS SRRl

Y000 ATH TTFIHAG o FHfTEIR wifsiin Tt FreeP™ (Margaret
Kivelson) (Rl FCa9 (@, NN TSR iferferes wpaws o
Fod AR RO IR0 ST W6 S M &AM (AR |
e @ SIRER Reeimacs wirded TeiifRe 36 (ot | @1 5fdice
Yq ABI© e AN Ted TR AAIfre @3z A1 2ol &l Trs Adwvee A
1 IMS &l FFHAGEPOIE (@ (B AR A Ao LB oo A, 999
A1 =TT AT TG Tl 1 YR F1o |

FIfed M AN @IFR WA THOR To1 T | TSN
SO “Hi¢ OIA Wtr I AfNE OFe S ACS THA | oJfQ Ao
SRR W92 ESCHAIARI Tl TR febe T 4M A AT |

CTRGTOd SBa 4y Arels ATZR2 I9 IYATH IR | €3 FARITGAY
GRCTE S¥Ced & 4 O TR O AT | QR & ARSI A9
AT TAMAR @M IR, TEWLEH, SACET R RIS
MTNSCAT NYRTACS [T | 1G5 @3 7 ATAGR OGS
GG &R 2SI AR | [ STl 9 (A0S *IfS (@ioNte AR R
A fFg AR iot APCS M1 ARETETR AAfeTS #1S! (AT | IOT G
e Tl G (OF AFE AL I @3 AREER ANt 2
FIONRAS LATAE (72 |

I SIS (SR AN (OF IR @CO (T | T THAATER DT G
AR Fvd T Tee T@ T AW qEE GTwEd IR ARISITS
G ANARTE O TR 50 @Co A 7 | A gew afsfaE
TR CSAPT (NOHG FAPd col Te TA R | GF PCR SNl &lF
8eo T GreIfrmt, Al AACHS AT T %N | AFH B8 STFA THCN
@M eI | SR AN QAR AR TH/E @] @R AbS Sl

b))



TRt RINT 58 NI TGS AN/ T 2N

FIRCT TR MY eIES = 8o M @ «ifore | Sla Tweorm Fr=eel ©-
D FRFIZ (I IASE (72 IFTS (T |

8 (SR IR C-7B (AT Foll A T AR S 7ol fory 76071 |
QYR i@l Soo ffa EEIPRIGE W6 | @3 S=ZH AYNSCER AR/
A | @3 IEIF 97 =W Goldilock effect. TefeIiG o GHTR @ifefn
%% WAE-NF6 (Drik Schulze-Makuch) ICH @ (SR IFACE AT
ot afifes Ivfae *mid YIS ATFITT, ARTR T2 JH/LT GAR
FRA AEFRT EATIE IO (S AT IYEIEE ToEes o AT |
sjfdice g 5y vaw&At @ ~fiae B =itz «3 #ifke o) G@ 3 930!
Rl g 7 | SR IS FIEREAR THAEe AR @ST! (ST [
A3 T[T (TS ) T |

TR FHOCAA 2 (ACF A TR Sl I (R (@ A1 1 91w
(ATEE FRTeTplon AT aReterd J@ome | IT=ife, =i, TSTPT @I (oI5
93 1 dted @GR *Ie ©-79 (72 | {58 (OFIT TCO1R =TS IS
Goldilock effect GeTHR I & AT AR ez | (wfeffemt 2 3
TG (E.E. Salpeter) @3R 1 19 (Carl Sagan) &8 M @&, *fRSITe
2w R[feee 2@ @ alfrr aneR e 2@fed ¢ 938 IFed 92 A8
MR TOFR &=l AYACCES AT [H A0 AFCO AR | ddde e
MFifeTfere TR q4T JTIfeR IR TLHRE O FIRIE @ AMCH
@Y TALIG FACO AT | @ ST 29 GCPG WAL (e1f® I Jifost
T DIRLT 20T OLUNS (I (&< I¥ TAFfS o157 et Il | fog qifiod
I Qrol3 ARHET @ 9F SR 7 2SN (I8 oy (FANS G
T30 TBRICE QFAICT Se e I = |

IR Sy ST G0 Tl RSN Sated (Frm (A Iz | JTifed
FEF| (12 ANV AR IPNGER IS 210 IJTifod IS qreiR
b Qe T | €T 4T &R T (@ TRIR0Y fige 20 oo @+ ¢1R 7w
AR G B ABRS Toget (7 |

53



P AN 5 WHIA DTS A/ F1aw Stzgaw

(el treyplon TAaR BIRBICTR (4B &R I¢ &= AW SRR liel-ofF (&
P ReEEracs wad I Qree a2 SRt afo| SIme Gl
AL QAT oA YT ALHT 9O 5reicg AfOTR09 | AYTS RGN
32 AN Fg ARMIE (S0 *roiee) fias g oife SRR AT
SfAE IACET IR AT W@l TG | ddbd AT SER-3 BIRGITAR
IRFIR TG AGE GF TR TR T SR FAR FIAC 99 -
oo 2T R | BIEBIE ©-8R SINial {{E W, V@ 58 (Fereq I
TR Sas ol GrETlmeT | BrRbIes o9 99 «3 O TR &8 BALTRA
AN I IR G I AW @, @7 2P A OF IFIR @S [{ofE
SATIITE 9T ACACR | (T2 AN A [5G AT 78 A (@ 2@ IFI @32
nitriles @ TS (TR BIAGITTR JIYISCH | 5[6’1/—4' wfe @uxt i, =g oI
CFCD SBCE Gl Ao Y G FANS A AG G HIRBITE IS
AT ATT ETIC ARG [iewe @eire 9bare |

TITAN THOLIMN

POLY-HCN

==
T

(IMAGINARY PART)
=
(]

(=]
]
[
T

3 POLY-C H, TITAN HAZE
F (MODEL OF
OSSERVATIONS)

COMPLEX REFRACTIVE INDEX

4 i 104 T
& 1 = 0.01 01 1.0 10 100 1,000
L —_ — i WAVELENGTH (MICRONS)

@ ©.8 : BIRBITTR TGS AT AR TR PIrer=

I AN Q32 O HLFA [FYF @F AR (Bishun N. Khare) I Flaw
FICHFA CJ BIZBICHT NG A3 OF B2t PIeets e @R @3 W) M

20



TZAt BTN 58N NI TGS A/ B1AW 12N

e 9 901 | 97 FeEFfoTe T 0T I9 FMIF TCo! (& “ Wi (ol =7 |
Sl @ FINFAY IR GRS CAIfETH (Titan Tholin) | 92 BI30H (et
SAGFE FToIT AR F@ [y (T @ @5 SR ITACES
ATFIIE FToHCHR T 238 e T |

BIZBICS IO THBC 2o Y082 Lot ROMR (&1 W9 @3 o] Jica qiea fee
TG SITCR g (AIfere Cofd 2exa el AN | o7 57 ffere a=g «ta 3w @2
2l AT BT AT OCI BIRBIR *p I o (e @3 Sy
(& MY e Ao @ AT FAN| AT G2 (AR O T o
DIRBICTR CAIfRTEd Tt i criee e @St «fes toft Face o7
TR | vy GfieT affes w7, 93 Wy e WefeehiRT @w, AfmieEe
qEIE Y@ QIR S g to A Wieedq TR |

wfs T=eifs TR TR IO (Cassini) A AR NS GIRGIHT
IR Tyl SH SAIGL® (Xanadu) #JfAS WCel geifgs a8y rer ¢z |
93 AT 3OS (ATF A AR @ Ted AN A 15 Jeefa Aferer S
FACACR IR M 211 FTReTe Tal, ARG @3 A0Sl | 92 TR Sl
TR ISR WS B 102 TS W 1 OB (519 A0 | G NS (AT a7
Sqre 1 SR Sl @ QTS (Crater) FHTNIA |

Frifie BHRATOIR eeq B3 (@@= e (Dr. Jonathan Lunine) ICT=
@, TR 7R&T @ qrel M@ @ RETe I TR SRAFe GRITFTAR
LGN @9 A7 6y e foet 711 01 AN @ A8y WP 9 5%
S IR fre zaez | (8 @99 it el qrer oitid SR =ik
AT SR T fTSq Face 2R 1 | SPvAEs @, & (@At g
Ve W Tleeg ARG WroiR gelfe af¥iEy e i

Sob8 e AP A =9 GReTcFiel dus BRI g Gelwl SR
I | Q IR (00Y) Gl T 7949 FHiifAfaR e Feds g =l
I OYFE ML AW @, 93 Q7P IF, I IR T Awidd FAed AREC
AR |

o8



TZAt BTN 58N NI TGS A/ B1AW 12N

TS RN WA I q0a ez qhea (2 YIS (Huygens) SRG FCE
GIRBICA =T WIS | 163 92 RTaae FR N =0 BIR6IH Sty *mief
IEC= | BIRGIE WERS Uit et fGhoas 23w (Christian Huygens)
oA 1| Q30O dYee A B30 SHAHR ICEF | O T2 Il
(AT TNFAS T LACR 20TV | Q2 (AT o Izizae @ w3 =ieet
SUSH ANTE FRCE™ BIRGICT AN AFR TBRE] T forcdle=s

"Since 'tis certain that Earth and Jupiter have their Water and
Clouds, there is no reason why the other Planets should be without
them. | can't say that they are exactly of the same nature with our
Water; but that they should be liquid their use requires, as their
beauty does that they be clear. This Water of ours, in Jupiter or
Saturn, would be frozen up instantly by reason of the vast distance of
the Sun. Every Planet therefore must have its own Waters of such a
temper not liable to Frost."
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