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Instrument Description

CIRS

Telescope Diameter (cm}:
Interferometers:

Type:

Spectral range (cm™):
Spectral range (microns):
Spectral resolution (cm'):
Integration time (sec):

FOCAL PLANES:
Spectral range (cm™)
Detectors

Pixels

Pixel FOV (mrad)}
Peak D*{cm hz'2 W)

Data Telemetry Rate (kbs)
Instrument Temperature (K)
Focal Planes 3 & 4 Temperature (K)
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50.8
FAR-IR
Polarizing
10 - 650
154 - 1000
0.5t0 20

2 to 50

EP1

10 - 650
Thermonpile
2

3.9

4 x 10°

2,4
176
75 -90

MID-IR
Michelson
600 -1450
6.9 -16.6
0.5t0 20
2to0 50

FP3

600 - 1125
PC HgCdTe
1x10
0.273

2 x 101

EP4

1100 - 1450
PV HgCdTe
1X19
0.273

5x 10
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CIRS FOV’s Projected on Titan’s Lim
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Laboratory spectroscopy and Voyager IRIS
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Composite Brightness Temperature of Titan
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GSFC CIRS
Titan FP1 Large Average

Titan FP1 905-90N -2500 to 300 km 30341 spectra
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Titan FP3 Large Average
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Titan FP4 Large Average

Titan FP4 disk+limb 60-90N 19769 spectra
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Titan’s Atmospheric Haze
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CIRS FP1 spectrum at 0.5 cm! resolution

Titan 0.5 cm™ 60-90N 289 spectra Disk+Off-Limb
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Solid Propionitrile as a candidate for 200 cm! feature
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Laboratory

Crystalline CH,CH,CN

DelloRusso & Khanna, Icarus 123, 366 (1996)
Khanna, Icarus 177, 116 {2005}
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Amine torsional group frequency as a candidate
for 225 cm! emission feature
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Do group frequencies on heavy molecules

contribute to the infrared spectrum?
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“Discovery of Heavy Negative Jons in Titan’s Ionosphere”
From Cassini CAPS; Coates ef al.,, GRL 34, 1.22103 (2007)
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Identifications of condensed species in Titan
from laboratory studies

Khanna ef al. 1987

Samuelson et al. 1997

5 May 2010

radiance

2.0897

5.88-07

1.6E-G7

1.48-07

1.28-07 -

1.0E-07 4

8.08-08

6. E-08

2.0E-08 -

0.CE+0H

BT ERGTY (ARBITEARY UNITE:

O T T P < )

FT

.
.

& b

R o

TR e

FITRN L
i
kwjk\wﬁmwf‘j

! | E
} U&J "ﬁ‘}“\«,ﬁ%w

l

B

A

sededbddoddodddud ot ]

!
7
-
i Ll S
ki) B ot LEEd

i

0 403 ol Rzt
WAVENUIMEER tam Ty

solid C,;N,

#34

| DelloRusso & Khanna 1996
- Khanna 2005

4

404

420

44Q 450

HC,N gas

?/

500 544 560 &40

wavenumber




GSFC " CIRS

Carbon isotope enrichment on Titan
varies among molecular species
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Carbon-13 Enrichment in Titan” Atmosphere
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CH, CH,D CH; CoH,
+  Ethane is the main product of the destruction of methane.
«  Ethane is ~10% depleted in "*C compared to methane.
5 May 2010 »  Ethane’s 83C ~ 0 is close to telluric and Solar System values.




Is the '»C/13C enrichment in ethane
caused by the kinetic isotope effect?

assume
steady-state

ethane
precipitation

~KIE » -

reservolr atmosphere atmosphere
wmiethane methane ethane

+Ethane is formed from methyl (CH,), which comes from methane dissociation.

<At 200-300 km methyl is formed through CCH + CH, = C,H, + CH.,.

‘The kinetic isotope effect (KIE} might generate the observed '2C enrichment in ethane over methane.
«The near-zero ¥C-enrichment in ethane imphies a primordial origin for the methane reservoir.

«The KIE in CCH + CH, = C,;H, + CH, has not been measured in the lab.
5 May 2010 dej-24
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Isotopic species:
identification of 1*C-diacetylene in Titan
from laboratory measurements
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Modeling Titan’s spectrum requires
improved molecular parameters
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Need for improved molecular parameters
from laboratory measurements
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Ethane v, Torsional Band at 288 cm™ in Titan
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