





[11] D. G. Koch, W. J. Borucki, L. D. Webster, E. W.
Dunham, J. M. Jenkins, J. Marriott, and H. J. Reitsema,
“Kepler: A space mission to detect Earth-class
exoplanets,” SPIE Conference 3356, Space Telescopes
and Instruments V, March 1998, pp. 599-607.

[12] Borucki, W. J., Caldwell, D., Koch, D. G., Webster, L.
D., Jenkins, J. M., Ninkov, Z., and Showen, R., “The
Vulcan Photometer: A Dedicated Photometer For
Extrasolar Planet Searches,” PASP, 113, 2001, pp. 439-
451.

[13] R. Duren, D. Koch, W. Borucki, J. Jenkins, D. Mayer,
E. Bachtell, P. Batuk, D. Peters, and A. Harvey,
“Validation & verifcation of the Kepler planet-detection
mission,” 2003 IEEE Aerospace Conference, Big Sky,
Montana, USA, 8-15 March 2003.

[14] D. Koch, W. Borucki, D. Mayer, D. Caldwell, J.
Jenkins, E. Dunham, J. Geary, E. Bachtell, W. Deininger,
R. Philbrick, D. Shafer. C. Stewart, R. Duren, and N.
Gautier, "The Kepler Mission: A search for terrestrial
planets — development status,” 1AC-03-Q.1.01, 54th
International Astronautical Congress, Bremen, Germany,
October 2003.

[15] D. Koch, W. Borucki, E. Dunham, J. Geary, R.
Gilliland, J. Jenkins, D. Latham, E. Bachtell, D. Berry, W.
Deininger, R. Duren, T. N. Gautier, L. Gillis, D. Mayer,
C. Miller, D. Shafer. C. Sobeck, C. Stewart, and M.
Weiss, “Overview and Status of the Kepler Mission,”
Optical, Infrared, and Millimeter Space Telescopes, SPIE
Conference 5487, Glasgow, Scotland, June 2004.

[16] W. D. Deininger, D. D. Miller, and A. C. Harvey,
”Kepler Mission Spacecraft Concept Description,” Paper
11.07, 204th American Astronomical Society Meeting,
Denver, CO, USA, June 2004.

[17] K. Gwin, “Attitude Determination and Control for the
Kepler Spacecraft,” AAS 02-058, 25th Annual AAS
Guidance and Control Conference, Breckenridge,
Colorado, USA, Feb 6-10, 2002.

[18] M. W. Werner, T. L. Roellig, F. J. Low, G. H. Rieke, M.
Rieke, W. F. Hoffmann, E. Young, J. R. Houck, B.
Brandl, G. G. Fazio, J. L. Hora, R. D. Gehrz, G. Helou, B.
T. Soifer, J. Stauffer, J. Keene, P. Eisenhardt, D.
Gallagher, T. N. Gautier, W. Irace, C. R. Lawrence, L.
Simmons, J. E. Van Cleve, M. Jura, E. L. Wright, and D.
P. Cruikshank, “The SPITZER Space Telescope
Mission,” The Astrophysical Journal Supplement Series,
154:1-9, The American Astronomical Society, Sept.
2004.

[19] J. R. Houck, T. L. Roellig, J. van Cleve, W. J. Forrest,
T. Herter, C. R. Lawrence, K. Matthews, H. J. Reitsema,
B. T. Soifer, D. M. Watson, D. Weedman, M. Huisjen, J.
Troeltzsch, D. J. Barry, J. Bernard-Salas, C. E. Blacken,
B. R. Brandl, V. Charmandaris, D. Devost, G. E. Gull, P.
Hall, C. P. Henderson, S. J. U. Higdon, B. E. Pirger, J.
Schoenwald, G. C. Sloan, K. I. Uchida, P. N. Appleton, L.
Armus, M. J. Burgdorf, S. B. Fajardo-Acosta, C. J.
Grillmair, J. G. Ingalls, P. W. Morris, and H. 1. Teplitz,
“The Infrared Spectrograph (IRS) On The SPITZER
Space Telescope,” The Astrophysical Journal Supplement
Series, 154:18-24, The American Astronomical Society,
Sept. 2004.

[20] cf. Volk, K., Xiong, G.-Z., & Kwok, S. (2000). Infrared
Space Observatory spectroscopy of extreme carbon stars.
Astrophys. J. 530, 408-417.

[21] Sandford, S. A., Pendleton, Y. J., & Allamandola, L. J.
(1995). The Galactic Distribution of Aliphatic
Hydrocarbons in the Diffuse Interstellar Medium.
Astrophys. J. 440, 697-705.

[22] Hony, S., Van Kerckhoven, C., Peeters, E., Telens, A.
G. G. M., Hudgins, D. M., & Allamandola, L. J. (2001).
The CH out-of-plane bending modes of PAH molecules in
astrophysical environments.  Astron. Astrophys. 370,
1030-1043.

[23] Onaka, T., Yamamura, I., Tanabe, T., Roellig, T. L., &
Yuen, L. (1996). Detection of the mid-infrared
unidentified bands in the diffuse galactic emission by
IRTS. Publ. Astron. Soc. Japan 48, L59-L63.

[24] Sandford, S. A., & Allamandola, L. J. (1993).
Condensation and Vaporization Studies of CH30H and

NH3 Ices: Major Implications for Astrochemistry.
Astrophys. J. 417, 815-825.

[25] cf. Boogert, A. C. A., Pontoppidan, K. M., Lahuis, F.,
Jorgensen, J. K., Augereau, J.-C., Blake, G. A., Brooke,
T.Y., Brown, J., Dullemond, C. P., Evans, N. J., Il, Geers,
V., Hogerheijde, M. R., Kessler-Silacci, J., Knez, C.,
Morris, P., Noriega-Crespo, A., Schoier, F. L., van
Dishoeck, E. F., Allen, L. E., Harvey, P. M., Koerner, D.
W., Mundy, L. G., Myers, P. C., Padgett, D. L., Sargent,
A. |, Stapelfeldt, & Karl R. (2004). Spitzer Space
Telescope Spectroscopy of Ices toward Low-Mass
Embedded Protostars. Astrophys. J. Suppl. Ser. 154, 359-
362.

[26] Dworkin, J. P., Deamer, D. W., Sandford, S. A., &
Allamandola, L. J. (2001). Self-Assembling Amphiphilic
Molecules: Synthesis in Simulated
Interstellar/Precometary Ices. Proc. Nat. Acad. Sci. USA
98, 815-819.



Gary Mills is a principal engineer at
Ball Aerospace and Technologies
Corp. with 26 years of experience in
the design, analysis, fabrication, and
test of aerospace thermal, cryogenic
and optical systems. He has authored
or co-authored over 30 publications
in his field. including a chapter in
the  Space  Thermal  Control
Handbook and a chapter in a book
on optical refrigeration. Mr. Mills managed the design,
manufacture and test of a thermoelectric cooler (TEC)
subsystem on a solid nitrogen dewar for the Near Infrared
Camera Multi-Object Spectrometer (NICMQS) instrument
currently installed in the Hubble Space Telescope. Mills
was the Program Manager of the NASA-funded Optical
Cryocooler Development program which demonstrated the
world’s first optical refrigerator. He received his B.S. and
M.S. in aerospace engineering from the University of
Colorado.

Scott Sandfordis a member of
Astrophysics Branch at NASA’s
Ames Research Center, where he
has worked for the past 23 years,
and is a co-leader of Ames'
Astrochemistry and Astrophysics
Laboratory. Dr. Sandford received
BS degrees in Mathematics and
Physics from the New Mexico
Institute of Mining and
Technology in 1978 and an MA and PhD in Physics from
Washington University in St. Louis in 1981 and 1985,
respectively. He has over 25 years of experience in the
fields of meteoritics, is an editor of the journal Meteoritics
and Planetary Science, and has helped find many meteorites
in Antarctica. Dr. Sandford also does extensive work in the
areas of laboratory astrophysics, astrochemistry, and
astrobiology, and participates in infrared astronomy studies
using  ground-based, airborne, and spaceborne
observatories. He has used the combined techniques of
infrared astronomy and laboratory astrophysics to identify
a number of new molecular species in space, many of
interest to exobiology. Current laboratory interests include
the study of the physical, chemical, and spectroscopic
properties of polycyclic aromatic hydrocarbons (PAHs) and
astrophysical ice analogs relevant to interstellar, cometary,
and planetary environments. Dr. Sandford is the Principal
Investigator on a number of space infrared observatory
mission concepts, including the one described in this paper,
and one comet sample return mission concept. He was also
a Co-Investigator on the successful Stardust Discovery
Mission and is currently working on the joint Japanese-US
Hayabusa Mission.

16

Robert Hanel is a Systems
Engineer at NASA Ames
Research ~ Center  currently
working in the Small Spacecraft
Office. Robert has 20 years of
experience working instruments,
spacecraft systems, and mission
designs for NASA scientific
mission including work on
SIRTF and SOFIA. Robert has a M.S. and a B.S in
Electrical Engineering from California Polytechnic State
University in San Luis Obispo.

Mark McKelvey is a Research

Engineer at NASA  Ames
Research ~ Center  currently
working in  the Instrument

Technology Branch. Mark has

29 years of experience working

instruments, detectors, and low

temperature electronics. Mark

has a M.S. in Material Science
from Stanford and a B.A. in Physics from the University of
California at Santa Cruz.

Robert McMurray is a Solid
State Physicist at NASA Ames
Research ~ Center  currently
working in the Instrument
Technology Branch. Robert has
30 years of experience working
development of infrared
detection and photo-conductors.
Robert has a Ph.D. in Physics
from University of California at Berkeley and B.S degrees
in Physics, Chemistry, & Mathematics from Tulane
University.



