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8, Abstract: (please contine TO This space)
By using disk resolved spectroscopy, create a map of Titan's atmospheric
constituents using the HRS to obtain the presence, temperature and volume
of Titan's species (both gaseous and chemical). Highlighting the minor
species with emphasis of the Aldehyde group (-CHO), most preferably
Formaldehyde (CH20), which is known to play a role as an oligomer to
Hydrogen Cyanide (HCN), resulting in simple precursors (e.g., adenine,
uracils) and ultimately purines and pyrimidines.

9. Scientitic Keywords: Atmosphere, spectroscopy, evolution,

formation
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hours (parailel)

11, Number of targets: 1 (primery)
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Reai-time obsarvation
Uninterrupted long exposure
Time=-critical observatrions
Special orientarions
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Please answer the following questions, Continue on the reverses side of the question sheer if
necessary, Try not to excead the space avaiiable on both sides of the question sheefrs, We
recommend you begin work first on the question you find most difficuit,

Explain in detail what you are
proposing to study and the significance of the investigation to the fieid of
astronomy,

With Voyager I's findings cover a decade ago of a unique atmasphere on Saturn’s
moori Titarm, I propose disk spectroscopy of Titan's atmosphere using the HST's

GHRS to map spectrographic data of Titan, and possibly determine the contents

distribution based upcr the species characteristics found thru the spectrum.

Though key compounds and elements are already discovered, questicrns remain as to
how, why and where such compounds and elements exist as well as their origin. As
well as searching for undetected constituents that went undetected or possibly
have been formed since.

Ey mapping the satellite, areas with unique compositions or higher
concentrations can be studied by their distributiorn content in order to
urnderstand what caused such compounds/elements to be present and to see if any
urnusual or unique activity is/was present among such areas. RAlso to see if such
activity is spreading or if it is confired (arnd if sa, why ?).

The mapping would also try to find if a "catalyst" or an oligomer (particularly
Formaldehyde — or other aldehydes) are present in such areas where HCN has been
fourd. As well as analyzing for expected and unexpected purines (CSH4NZ),
varicus hydrocarbons, hydrates, nitriles, uracils and pyrimidines (C4H4NE) . This
could determire if the catalyst's or cligoamer’s origin was interral or external
or if it was irhibiting any activity. If sc, then isclate it to determire its

origin and content.

Using the spectral data a search could possibly find for breaks in Titan's hazy
atmosphere. This could aid Cassirni's arrival irn December 2002 by dropping its
Huygerns probe in a prime location to crack Titan’s atmosphere, something that
Voyager I was unable to accomplish.

Arnd finally, (1), with the data gathered gererate a model (or control) to aid us
in comparing octher moons, planets, etc. We carmot resort to only Earth as a
model for comparing other planets and moons against to determine if they could
be habitable or life forming; (2), to explore whether or not Titan shows any
eviderce that it was orice a plaret itself or was in the process of becoming cone.
But instead, it became locked into Saturn’s corbit making it one of its orbiting
satellites (particularly one of its ocutermcst satellites). It seems very odd
that such a satellite im our Solar System contains an atmosphere and compasition
resembling that of a planet. Whether accidental, irncidental or intended more
data must be gathered of Titan's composition, atmosphere and evolution sao that
we can better hypothesize and arnalyze other satellites and planets and kndw what
to look for (as well as where). All inm order to learn more about DNA's evaluticon
as well as Titan’s; And, (3), possibly explain the crigin or phencmencon of
Titan’s Nerth polar hood, which is the sole visible feature that stands out of
Titar's hazy atmosphere. With the spectra gathered a comparisicon of the North
pcalar region versus the Equator and Scuth polar regions could possibly explain
the ’'rirngs’ compaosition and features. Such a compariscon alsco could possibly
expase a 'gap’ or 'break' in Titan's hazy atmosphere by it expasing previocusly
undetected conmstitunents.



2. Give specitic details of the targets to be studied and the HST instruments and
their moces to be used, Explain how the data from the instrument/mode are
required for your investigation, Provide a table with columns as follows:
Target Name/!D, Targer Position, Magnitude, Instrument/Mode, Filter or
Spectral Range, Number of Exposures Needed, Comments, Provide 8 separate
table listing only the targets you wish to study and the Exact Positions
(either in Rignt Ascension and Deciination [specify the spochl or in offsets
from 8 known target), In lieu of a table you can supply a chert or photograph
indicating desired targets,

The scle target invaolved for this proposal is any hemisphere of Saturn'®s moon
Titan covering the entire disk.

The HST instrument rneeded for this experiment is the HRS with the Large Science
Aperture (LSA).

As for the maode of resclution of the HRS, the high resclution mode is desired.
Because of the spectral range that Formaldehyde and other species fall in, the
spectral data reeds to be distinguishable to identify it. Especially if
additiomal Aldehydes are discovered, segregating Formaldehyde with or withaoud
other aldehydes must be a capability to prove or disprove this proposal of
Titan.

The filter required is the G270M, since it will cover the absorptior spectrum of
Formaldehyde which ranges from 2667 Angstroms thru 3288 Angstroms. Along with
the detection of other compounds.

Target Target Instrument/ Filter Number of

Name/ID Position Magrnitude Maode Exposures Comments

TITAN N/R 8.4 HRS & LSA/ G270M 6—-8 Exposures are
High estimates

Resolution

TITAN

SATURN 4———

Hubble Space Telescope

HRS




3. Given HST ftnroughput and motion and pointing constraints,show not only that
the HST can make The observations your investigation requires but that the
data returned wil! be scientifically useful in answering the inguiry you
propose,

Sirce 1 propose to acguire spectral data of Titan's entire disk ( at any aorne
time of any hemisphere ), the HST has a large visible object for positioning and
acquisition purposes. Alsc several GTO's of Titar have been performed and

proaposed.

The spectral data returned will indicate the presernce, compositior,
distribution, migration and possible reactions of Titan's atmposphere and
compositicn. Most important is the presence of Formaldehyde, kriown to play the
rale as an oligomer with Hydrogen Cyanide. Discovering formaldehyde ccould
indicate that chemical activity and side reactions are occcuring that can
ultimately lead to purines and pyrimidines essential to DNR’'s evolution has

cocured or will ultimately occur.

Since the Voyager encounters and urtil Cassini ( both a decade apart from the
present ), other mincr species could have been formed or entered Titan’s
atmosphere. Therfore such spectral data could expase such species.

By amalyzing Titan’s spectral disc numerous questions could be answered, such
as: (1) What is the possibility that Titan was ever a plarnet itself, and
samewhow it became locked into Saturn’s orbit making it one of its orbiting
satellites, particularly one of its cutermost. And the followup questicn is then
Why only Titan ?; (&) A composition study of Titan's North polar hood feature
could possibly determine whether this feature might be the result of a weather
system, or magnetic field interaction with Saturn, or it may even be a 'break’
inte Titan's hazy atmospherej (3) With the map created, compariscns of the
spectra from Northern, Equataorial and Southern regions of Titan's disk could be
performed. This would expcse differences in compasition, temperature and other

variables, and possibly explain the latter.



4, Explain which of the HST-ynique capabilities your investigation requires and
show why your study csnnot be made using 8 groundbased teiescope,

Hubble's BGHRS is required for my investigation of Titan's campositicon, most
importantly for emphasizing its mincr or secondary constituents. Both expected
and urexpected species will be of extreme irnterest, especialy of the Aldehyde
group (—CHO), with emphasis on Formaldehyde (CH20), therefore very fine
resolutiorn and specific wavelerngths are critical to this proposal in order to
distinquish Formaldehyde from other compounds. A groundbased observation might
not be able to find trace amounts of Formaldehyde and other mincr species, due
ta distance and interference of Earth’s atmosphere. And this propasal requires
spectroscopy, therefore a groundbased telescope cobservation could not return the

data reguired.

Titan currently contains the elementary constituerts ( Carbor, Hydrogen and
Oxygen ) which are the ccmponents for Formaldehyde. Whether Formaldehyde exists
is just as important as finding the reactior(s) to which it evolved (if

passible).

Formaldehyde is known to be an Oligomer to Hydrogen Cyanide {HCN), which plays a
vital rale as a precursor for the chemical evalutiorn of purines and pyrimidines.
With the presence of Formaldehyde, or possibly scme cother catalyst and/or
oligomer which has not been discovered reacticns could be producing by—products
ultimately leading to Adenirne and Uracil.
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Outline your plans for anaiyzing the data you obtain (heip will be availabie
trom the ST Scl) and how/where you wouid like t0 publish your results,

From the Spectra acquired a data model is needed to map arnd
vigualize the presence and valume of species which are found.

Arialyze the spectra for the preserice of Formaldehyde.

A data mcodel wauld be able to highlight areas of Titan’s disk
based upan its content, temperature, etc. (see attached diagram)

Miror arnd secandary constituents will be exposed.

Areas of activity could be determived ( e.g., reactions, migrations,
gases escaping and entering, etc).

Possible understanding and/or explaining the composition and
phericmena of Titan's North Polar Ring feature.

Find what species were detected in that area of the disc spectra.

Compare the spectra of that area of the disc to other areas, to
possibly rule out certain reasons or species that could explain
such a urnique feature of Titan’s hazy atmosphere.

Alsc compare the spectra of that area of the disc to cother areas
for species that present a possible '"break! in the atmosphere.

Try to find a unique feature or characteristic of Titam to possibly
understand more of its Evolution. Possibly to answer arny of the
following:

What gave it an atmosphere ?

Was it ever a plarnet itself ?
I1f s0, what forced it into becoming an orbiting satellite 7

Why dont any reighboring satellites resemble Titan ?

As for publishing my results, I would desire to write two versions
of my findings, one more technical than the other, so that

people interested repgardless of their background would be able

to understand the results.

The reasons for this are that since this projgect, 1 have encocuntered
irmumerable resources some too technical for people (like myself)
with an interest but not experiewrnced ercugh to fully

understarnd its content and findings.

Ard since this is arn Amateur project it should be directed

to amateuwrs, hopefully to inspire other amateur astronomers.

Desired publications for the Amateurs would be any of the following:
Astronomy, Scientific Americarn, Sky & Telescope, etc.

As for the more techrically detailed publicatiom a candidate
could be: Icarus, Astroramical Jourrnal, Science, Nature, etc.



Data Modeling Procedure

Using Spectral data, we are attempting to map Titan's atmospheric
properties and subsequently its constituent compounds in regards
to both temperature and characteristics.

Based on distribution, migration and temperature of its constituents,
a three dimensional model may be hypothesized to include the upper,
middle and lower atmospheres as well as surface temperature.

HST

GHRS

el o



6., Supply a3 bibliography listing relevent scientific publications that describe
your topic, Give the titie, author, journal or book, volume number, page,
and year of publication, Supply photocopies of one tO three recent articles,
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