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By using disk resolved spectroscopy' creaÈe a maP of Tltants atmospherLc
constituents using the HRS to obtaÍn Èhe presence, temPerature and volume
of Titants species (both gaseous and chenical). Highllghtlng the mfnor
species wlth emphasÍs of the Aldehyde group (-CttO¡, most preferably
Fornaldehyde (CH2O), which fs knovrrt to play a role es an oligoner to
Hydrogen Cyanide (HCN), resulÈfng 1n sinple Precursors (e.9., adenine,
uraclls) and ultlnately purines and pyrinfdines.
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Plla¡r ans¡al. tha lolloring gu.tlion!. Continua oñ tha ravrrsa Sida of tña qua!Î¡on Jhoaf il
naclssary. T¡y not ?o arcsod fña !9aca rvlilrþlr on Þo?h ¡i(ta3 ot îña quailíon 3ñaatt. la
rrccrrrtìand you Þrgin rork lirtf on thr qucrliolì you find no¡t diffieul?.

ExOlain in drtail rho? you tra
proÞosing fo sfudy ând th. s¡Eníticancr ol thc invcgfigation to fha llrl<t of
â3lrononry.

i^Jith Vc'yeger It E f irrdirrgs crvEtr å decade àqo af e utrriqr-te atrncrsphere crrr Satttrnt s
rflc,orr Titarr, I prapc,se disk spectrcsccrpy c'f Titarrt s atrnc,sphere using the HST' s
GHRS to rnåp spectrc'Erephic data af Titarr, arrd Possibly deterrnirre the cc'rrter'ts
d istri but ic¡n based Lrpc'rr the species charåeterist ics found thru the spectrltrn-

Thr-¡ugh key cc'rnpolrrrds årrd elernerrts ere already discovened, qr-testic,rrs rernein ås to
fo*, why and wher.e guch ec'rnpc'urrds and elernents exist åÉ well as their srigin. As
well as searchirrg fc,r rlrrdeteeted corrgùitr-tents that werrt r¡rrdetected or Pc'ssibly
have been fc'rrned gince.

Êy rnappirrg the satelÌite, areås with utniqlte cc'rnpositions Lrr higher
csncentr-atians cårr be studied by their distribr-ttic.n cc,ntent in o¡'der tc,
urrdel^s,tånd what carrsed sr-rch ccffrpcrLrrrds/elenEìrrts to be pl"eserrt errd to see
r-trrusr-teI on urriqLre act ivity islwas present arnc'rrg sr-tch aÌ'Eras. Also to see
activity is spr"eadirrg crr if it is cor¡f ir¡ed (and if scrr why ?).

if
if

årry
such

The rnapping wc,r.rld alscl try to f ind if e "catalyst " Glî en ol igorner (part ieularly
Fc,rrnaldehyde or c,then aldehydes) ane preserrt in such areas where HCN has been
found. Ês well as analyzing fc,r expected ar¡d urrexpected purines (CSH4NÊ) t
ys¡igrrJS hydroearbc,nsr hydr.ates, nitri 1.es, uraei Is and Pyrirnidines (C4H4N?) . Th is
could deterrnine if the eatalystt s or aIígarnert s onigin was internal er external,
o¡^ if it wås inhibitirrg åny activity. If Ëc.r then iscllate it ùo deterrnine its
origin and csntent.

Usirrg the spectral data e sear-ch could pc'ssibly f ind fc,n breaks in Titant s hazy
at, rnospher-e. This could aid Cassinir s arrival. in Decernber eOOe by dropping its
Huyger's pt^c'be in a prirne lacation ta crack Titant s atlnc'sphere, sornething that
Voyager I was unable to eccornpl ish.

Êr¡d f ina11y, ( I ), with ùhe data gathered gerrE]Fate å rnc,del (or ec,nùroI) to aid us
in ec,rnpar-ing other^ rflc'orrs, planets, etc. We cannot t^esc,rt to only Earth ås Ël

¡¡q,drl fc,r cc'rnparirrg other plarrets and rnc'c'rrs against tc' deterrnine if they could
be habitab1e cr¡^ Iife forrningi (e), to explore whether cl¡^ not Titan shc'ws 1ny
evider¡ce that it wås orree e plarret itself c.r wes in the proeess of becotning orre-
But irrstead, it becarne Iocl-¿.ed irrto Satr-t'nr s c,nbit making it --¡trE Êf its clrbit ing
satellites (particr-rlar1y c'rre ctf its or¡tel'ncret satellites). It seerns very odd
that sr-rch a satellite in our So1ar Systern cc,ntains en atmc,sphere and carflPc¡sitiorr
resernÞ1irrq thaù c'f e plarret' !.thether accidental, irrcidental crr intended rnc'ì €r

dáta rnr-rst be gathened of Titant s ccnpc'sitian¡ atrnc,sphere åF¡d evalution sa that
we can better hypathesize årrd errålyze other satellites arrd plarrets and knaw what
to lc,ok fc,r (as well as u.lhere). Êlt ir¡ c,rder ts Ieann rnc're abaut DNAIs evc, 1t-ttir:rr¡
å5, well ås Titant s; Êrrd, (3), pc's=iÞ1y explairr the onigin c,r pherrc'ntencrrr c'f
Titar¡t s Nc,rth palan hoc,d, which is the srlle visible feature that =a-tt65 or-tt of
Titarrt s hazy atrnc,spher.e. With the spectpa gaùhered å c':'rnparisic'n c¡f the Nc,t'th
pc, lar. r-egic,rr vE¡.sLls the Eqr-ratc,r årrd Sc'Ltth pc, 1,ar reqic'rrs cc,Ltld pc'ssibly explairr
the t r.irrg=t cç,rflpç.Eit ic,r¡ arrd featLç.es. Sr-reh a c:c'rnpårisc,rr Alscr cc'Ltld possibly
expc,se e t gapt c't t breakt in Titant s hazy atnrc,sphere by it expc'sing PÌ'evicrt-tsly
undet ect ed cc¡F¡st i t r-ter¡t s.



2. G¡Ya 3o.cilic dat!¡l¡ ol ?ha ?rrgalt ?o Þ. r?udio6 rnd rha HST in3?Furan?t lndthoir fiooa3 to Þo u¡rd. E¡olein ñor fha (ttî! lrcn tñt in¡1Fu.a^t/da a?arlQuirld lor your iavell¡gâ?ion. Providr r ltDlo rifh coturn¡ a3 tol lor¡:largrt Nc¡r/10, Îc¡gl? pocíflon, ltcgnifuda, lnrfrunant^aodc, Fi l?ar or
Sprc?r¡l Rangr, Nunbcr of E¡gosure3 ¡{crdad, Conrntnfs. Provida t laDtrttt
ttÞ1. li:?íng onty fho fsrga?t you rish to c?uóy äñd ?ha E¡rc? positions
(rirhcr in Righl A3ccn3ion ¡nct Ooclinetion Isgcciry fh. ogochl or in off¡ttl
lroír ¿ kñorn ?rrgrt). tn licu of â ttot! you cân su9Þly ! cñôrt or pñofogrtgh
¡ndicå?íng ócs¡rrd tsrgcts.

The gc'1e target irrvc'1ved fc'r this pr'':'p':'sål is arry hernisphere c,f Satr-rrr¡tg rnc'on
Titan cc'vering the entire disk.

The HST irrstruunerrt rreeded
Apert une (LSA) .

fc'r th is experirrrerrt is the HRS with the Large Science

Ês fc'r ùhe mede of Fesc'lr-rtion c'f the HRS, the hiqh resc'lr.¡tiorr rßcrf,ç is de=ired.
Eeeause of the spectral rånge that Fc,rrrråIdehyde and othen species faI I irr, the
spectral data rreeds to be distirrgr-ris,hable tc' identify it, Espeeially if
additicrnal Êldehydes åre discc,vened, segr'egating Fc,rrrraldehyde with rlr r¡Íthau:
,--,ther aldehydes rnr-rst be a eapability tc' pr.c've ot^ disprc,ve this prcpc'så1. af
Titan.

The f i l'ter required is the Ê?70rl4t since it wi I I caver^ the absc,rpt ic'n specÈrum of
Fc,rrnaì.dehyde which Ì arrgErs from ?A67 Êngstrorns thru SÊBB ÊngstFc'ms. Êtong with
the deteeù ion sf other cc'mpourrds.

Target
Nanre/ I D

Target
Pc'si ù i c,rr Magrr i t r-rde

Instrr-rrflerrt / Fí Iter
Mc'de

Nur¡tber of
Ex posures Cc,rnrnent s

TITÊN N/Ê

SA'IURI,I +

HRS & LSA/ B?7Q¡,1
High
Resolt-ttíc'rr

TITAN

8.4 6-8 Exptrsrlres åt^e
est imates

HRS

Hubble Space Telescope



I Givrn HST fhroughDuf !nó rþ1 ¡Oñ ônd goinf¡n9 coñ¡?r!iñtrrshor ñO? oñly tñt?
tho HSl crn ûrkc ?h! ob3orv!Îioñ¡ your ínvfgllgation roquirll Þu? ?htt tho

dðf! rafurñcó rill Þ. !cicntificatty ugolul in ôn3¡oring ?ña inquirY tou
Dro9o3O.

Sirrce I Prc,Pc,se tc' åcquir€l
t i rne of arry hern i sPhere ) t
ecqLtisit ic'rr PurPc'sels. Alsc'
prc.posed.

The spectral data petLtrrred will irrdicate the pì eserrcer ccrrnPc'sitiorrt
distributiorr, lnigration arrd pc'ssible reectians c'f Titants atrnpc'sphere and

ccrrnpc,siù iorr. Masi irnportarrt is ùhe preserrcEr of Fc,rrnaldehyde, known tc, pl ay the
rc¡Ie aE årr .-_r1i garner with Hydroqen tryanide. Discovering forrnaldehyde ecrLlld

irrdicate that chenrical act ivity and side react icrrrs aÏ-e GecLtrirrg that cårr

ultirnateì.y lead tc' pr-rrirres and pyrirnidines essential to DNåts evolr-ttic'rr has
r:'ccr-rred tr'l^ wi 11 r-tlt irnately ÛccLtr.

Si nce the \./çryager errcc,unters arrd urrt i 1 Eassini ( both
pneserrt ), other lnir¡c,r sPecies cor-tld have been fc'rrned
atrncrsphere. Therfc're such speetral data could expc'sel

By analyzing Titar¡rs spectral disc nurneì ous questions could be answElFEldr such

érE;: (1) t^lhat is the possibility that Titan was eve¡^ e plarret itselft and

sc,rnewhow it becarne locked into Saturnt s ct^bit making it one of its c'rbit ing
satellites, particurlarly c.rre of its outertnost. Ênd the folIowLtP qrlestic'n is therr
Why only Titan ?i (e) Ê eomposition study of Titants North polar hc'ad feature
cor-rld p.'gsibly détermine wnether this feature rri ght be the resr-tlt ctf å weather
systern, r-,¡^ ríegrret ic f ield interact ion with Saturn, or it mey €lven be a t breakl
irrta Titarrr g ñ"=y atlnosphere¡ (3) With the måP createdr cc'rnPet^isc'ns of the
spectra frorn Nartherrr , Eq¡latc,rial and Southern r'Elgisns of Titanr s disk cor-tld be

perfr-,rrned. This wor-tld €txpc'se differenees in cornpasition, ternperature åFrd other
våriabIes, arrd PossibIy explain the Iatter'

spectral data of Titanr s entire disk ( at arry crrte

the HST has a Iarge visible ob¡ect f c,r pc'sit ic'rrirrg
several ËTOf s of Titarr have been per.fc,r.lr:ed ar¡d

åì'rd

a deeade apart fl',-rn the
or errtered Titarrt s

such species.



1. E¡plcin rhich ol th. HSl-uníquo c¡gabi I iti.t your inv.!1i(f!tis¡ raqu¡roa lnd
3hor rlìy your 3?udy cônno? Þo íltda u!ing ! groundÞcaod tala3co9a.

Hubblers GHRS is l^equired fc,¡- rny irrvestigatic'rr c'f Titarrts c--'rnpÐsitic'rr, rnc'st

inrpc,rtarrt 1y for ernphasizing its mirrr-,n c'r secc,rrdary cr-,rrst itrler¡ts- Br-rth exPected
end Llrrexpeeted species r^ri1i be c,f extr-errre irrte¡'estt especialy '3f the Êldehyde

E¡r.up (-CHO), with ernphasis c,rr Fe-rnrnaì.dehyde (CHPO) r therefc.re vElry f irre
Fesclr¡t ior¡ arrd Epecif ic wavelerrgùhs aFe crit ical ùc, this Prc'pc¡5el irr r-rrder to
dist inquish Fc,rrnal.dehyde froln other csrnpc,lrnds. Ê gì Ê'undbased abservat ian rniqht

nc,t be able tc' find trace arnourrrt= of Fcrrrnaldehyde årrd aùher mirrcrr speciest due

tc, d istar¡ce arrd interf er-ence c,f Eartht s etrn--,5phel'e. And th is propr--'SeI reqttires
spectrcrsccrpy, ther.efore å lroLrrrdbased telescc,pe c,bservatic,n cc¡Ltld not Feturn the

dat a ì^eq Lt i r'ed.

Titarr curl.errtly cc¡ñtains the elernerrtary cc'nstitr-terrts ( carbont Hydroqen
Oxygen ) wh ich èrg the cc,nrpc'nerrts far Forrnaldehyde. hlhether Fc'rrnaldehyde
is.¡ust ä5 irnpc,rtarrt as findirrg the reaction(s) ta which it evc'lved (if
pc,ssible).

ârrd
existg

which plays e
pyr irnidineE.

and/or
by-prc'd uct s

Fc,rrnaldehyde ig known to be ån Bligorner to Hydragerr cyanide (HcN)t

vital rale es e P¡^ecu¡^Scl for the chernical evc'Ir¡t ion c'f purines and

With the Preserrce of Fc,rrr¡aldehyde, cl¡^ pcrssiÞ1y sc'rne other catalyst
oliqc,rner which has not been diâcovered reactic'ns cauld be praducing
ultirnately leadinE to Êdenirre ârrd Uraci l '



5. outlino your glan¡ lor ¡ntlyrlng ?ho dtf! you oÞ1r¡n (h¡|9 ¡itl Þr rvrilrÞta
lro¡ ?ña ST Scl, !nó horlrh.ra you routd I ika io guÞl i¡lr your 

"a¡ul?g.
I. Frorn the Speetra acquired å data rnodel is needed tc' rflep and

visual ize the preserrce eFrd vc, Iurncì of species which åre for.¡nd.

Ê. FrraLyze the speetna fer the pr^eserrce c'f Fcrrmaldehyde.

B Ê data
based

rnc,del war-r Id be able tc. highlight àteàs of Titar¡ts disk
Llpr:'rr its cc,rrtEFrtr ternpenaturer etc. (see aùtached diagrarn)

C, Minor arrd secc,rrdary carrstituerrts will be

II.

IV.

Pc,ssible urrder.starrding artd/rtr explairring the ccrmpc,sitic,n and
pherrornena of Titant s North Polar Rirrg feature,

A. Firrd what species were detected irr that erea of the di sc spectr.a.

E Cc'rnpare the spectra c,f that är'ea of the disc to other arees, to
possi b1y rLrIe c'Lrù certairr ! eåsc'rrs c't- species that cc¡Lr1d explain
such e unique featr-rre of Titanf s hazy aütnosphere,

ef that area of the disc to c'ther areas
e pr-rssi ble I breakt in the atrnasphere.

D. Aneas
gases

B. tles it
I If Eor

Êlso csrnpeì Et the
for speeies that

c

of act ivity cc'uld be deterrnirred (

escaping and enterirrg, etc).

exposed.

e. g. r neact i c,ns, rni grat i c'F¡=ir

vensiong

able

å cåÍrd i dat e
Nat r-rre, etc.

spectra
present

1II. Try to find ä unique feature c,n characteristie of Titan to pc,sisibly
undergtand rnore sf its Evolutir:n. Pøssibly to answelì årry of the
following:

A. t.lhat geve it eÌ-ì atrnasphene ?

eveF a planet itself ?
what farced it into beccrrfling err c,rbit ing satel I ite ?

C. l^lhy dont eny nei ghboring satel I ites resernble Titan ?

As for publ ishinq ny resultst I would desine to write two
of ny findirrqs, c,!1et rnc¡Fe technical than the otherr sc that
people irrterested regardless af their baekgroltnd would be
to undenstarrd the resr-tIts.

The reasc,rrs fc,r ùhis åne that gince this FroJect, I have errcc'urrterr.€rd
innurnerable resources sorne tc'o technieal. for peopl.e ( I i ke rrtysel f )
with an intenest br-rt nc't experiEF¡ced errc'Ltgh te f u11y
Lrrrdersterrd its eanterrt and firrdings.
Arrd since th is is årr Êrnateur prc.¡ect it shc,t-tld be directed
ts arnateLIFE, hc,pefr-rIly to inspir-e other arnateur astranorrlers.

Ê. Desired pr-rÞ1 ieat ions fc'r the Êrnatelrrs wc,ttld be eny c,f the fc¡l lc,wirrg l
Êstronc'my, Seierrt if ic Ênreriearr, Sky & Telescoper etc.

B. As fc,r' the rrrc.re techrrical ly detai led pr-tbl icat ic'rr
cc¡Ltld be: lcarus, Êstrorrc,rrrical Jc'r.tr'rral r Scierree,



I
¡
tt¡Data Modellng Procedure

Uslng Spectral data, g'e are attemPtfng to DaP Tltanrs atnospherÍc
propertles and subsequently lte consÈftuent conPounds 1n regards
to both Èemperature and characteristics.

Based on distrlbutlon, mlgratfon and Ëenpereture of lts constltuenÈs,
a Èhree dlmenslonal model may be hypoÈhesized to lnclude the uppern
niddle and lower atnospheres a8 well as surface temPerature.

HST

GHRS

.âr HGN

tü 5

1N

c H:
,z 2.

-r^-

/ \

\ /
----Z
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Merr111 Lynch, Manhattan, NY

AT&T Cornnunlcations, Piscatlltâ! t NJ

J. Crew, Manhat.tan' NY

Syms, Secaucus, NJ

9/90 to present
12189 to 6/90
l0/88 to 10/89
10/87 to 5/88

Programmer/Analys t
Consultant
Programmer/Analys t
Prograumer/0Perator

t/bmb.r3hip(s): Natl_onal Space socletyr PrÍnceton Planetary societyr smithsonian

þuÞl ic¡tions (if any): NONE

lnforâst3! Musfc, Aerospace, Space Sciences, Astronomy and Computers


