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ALOHA TO SPACE

CHEMISTRY

University of Hawaii provides tropical home for
studying reactions of cold interstellar space

HEN COREY JAMIESON WAS
looking for a graduate pro-
gram, Oahu’s fine-sand
beaches and sun-speckled
water weren't the only

things that led him to the University of

Hawaii, Manoa. A new graduare program

in astrochemistry, named Reaction Dy-

namics, Laboratory Astrophysics & Plan-
etary Scicnces, started up there in fall

2002. It's the only one of its kind, says

founder Ralf I. Kaiser, associate professor

of chemistry at the university, and Hon-
ohulu is an excellent spot for its birth.
“The prime directive” of the
program, Kaiser says, “is to un-
tangle how important molecules
are formed from the bovtom up
in the interstellar medium and in
our solar system.” By important
maolecules, Kaiser means those
that might aid in the beginnings
oflife. Astrobiologists stady the
origins of life in space. Astro-
chemists take that study into the
laboratory, attempring o simu-
late the conditions of interstel-
lar space and find out how the
molecules that astronomers ob-
serve in space might form there,
“I was always interested in
space and stars,” says Jamieson,
now a second-year graduate stu-
dent in Kaiser’s laboratory

for experiments relating to the interstel-
lar medium; solid phase, for reactions that
happen on the surfaces of planets or on
“ices” of water, carbon dioxide, nitrogen, or
other substances; and in or on interstellar
dust grains.

Jamieson is trying to model the kinetics
and mechanisms of reactions that occur
on the surface and interior of ices on Ph-
to and Triton, Neptune's largest moon. He
uses a closed-cycle helium refrigerator to
achieve reaction temperatures as low as
10 K, the temperature of the interstellar
mechium. He also irradiates his reactions and

STAR CROSSING Postdocs XiBin Gu [left] and Ying Guo
work on a crossed molecular beam instrument that helps
astrochemistry students model reactions in space.

them determine how molecules form in
ices. A crossed molecular beam instrument
helps investigate how molecules form in
the gas phase. And a nanoparticle analyz-
er helps the students analvze the nanopar-
ticulates that might form on other planets
or on interstellar chust grains,

Much of the nanoparticle researchis led
by Klaus D, Sartler, a professor in the de-
partment of physics and astronomy at the
University of Hawaii, Sattler is a physicist
who seeks to understand the formarion of
nanopartickes on Mars, His group also stud-
ies the nanoparticles that form when light-
ning strikes under various gas and liquid
conditions, A liquid struck by lightning will
temporarily experience very high temper-
ature and very high pressure in avery snall
space— ideal conditions for new marerial
formation, Sactler says.

Kaiser stresses that the program is inter-
disciplinary and welcomes students from as-
tronomy, chemistry, physics, geology, and

planmr}r seiences, Currenthy, four PhoDD stu.

dents are in the astrochemistry
8= program, all chemists in Kaiser's
lab. A physics student who will
be working in Sattler’s lab will
join in January, and a geologist
3 will join later. Professors at the
% University of Hawaii who take
part in the program inchsde five
at the Institute for Astronomy
and two at the Hawaii Instinute
for Geophysics & Planetology

RIGHT MOW, students are still
receiving degrees from their in-
dividual departments, but the
investigators in Hawaii hope to
start bestowing graduare degrees
in the new program next year,
Where might Jamieson seek
employment when he is finished

Jamieson dabbled in astronomy
while earning a bachelor's degree at Cali-
fornia Polytechnic State University, where
he majored in chemistry and minored in
physics. When he decided he wanted to get
miore serious about space research, the Uni-
versity of Hawaii's new program was a nat-
ural pick.

In Honoluly, which is on the island of
Oyahu, researchers have access to some of

the best telescopes in the world, with the
Mauna Kea Observatory and ivs Keck rel-
escopes on the big island of Hawaii just a
short plane ride away. Hawaii also has ex-
cellent interdisciplinary opportunitics in
astronomy, geophysics, and chemistry,
Jamieson savs. And Kaiser’s laboratory “is
really the only place you can do reactions
inevery phase,” Jamicson adids: gas phase,

| performs them in as much of a vacuum as

]‘:m.\'.s:ibk' to mimic the environment of the
exrraterrestrial ices he is modeling, Because
of the extreme conditions in space, the
chemistry there is different from anything
vou would see on Earth, Jamicson says.

Douglas M. ||1|.:|.gin'a a space scientist
in the astrochemistry laboratory at NASA

Ames Research Center, agrees. “You have
to throw everything you know about
chemistry out the window. The tempera-
ture is entirely differcnt, as well as the ra-
diation, pressure, and lighe. The chemistry
is completely nonintuitive.”

Tov help simulare the conditions found
in the interstellar medium, students use
three important instruments, Kaiser says.
A solid-state scatrering instrument helps

with his studies? He would con-
sider MASA Ames, where he worked for a
SUITHTIET A8 An undcrg;mduabe.f;m'emmnt
agencies and academic institutions are like-
ly his best bet, he says. Induserial jobs in as-
rrochemistry are hard to come by, NASAs
Hudgins savs; even finding research fund-
ing is tough, he adds. Yet Kaiser believes
that principles of astrochemistry can easi-
ly be applied to industrial processes such as
chemical vapor deposition and combustion.
“A lot of hard-core classical chemists still
regard astrochemistry as hand waving and
oo exotic,” Kaiser says. “However, since
we are combining different international-
ly recognized research groups and cutting
edge laboratory experiments into one pro-
gram here in Hawaii, we have the unique
chance to change this."—L0OUISA DALTON




