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Vacuum ultra-violet photodesorption of CO adsorbed on water ice
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Photodesorption of CO is suggested as a possible process which maintains a measurable amount
of gaseous CO in cold interstellar clouds. In this study, the 157 nm photodesorption of CO(v = 0)
adsorbed on amorphous solid water and polycrystalline ice were investigated at 8-170 K.
Photodesorbed CO(v = 0) was detected by (2+1) resonance enhanced multiphoton ionization
technique. Time-of-flight spectra of CO(v = 0) reveal the translational energy distributions, from
which the possibility of three photodesorption processes are deduced. When the temperature is
increased, photodesorption of CO(v = 0) shows four peaks at around 20-30 K, 40-60 K, 65-75 K, and
145-160 K, which are due to CO-bonded OH, CO-dangling OH, structural change from high density
to low density amorphous ice, and H20 desorption, respectively.
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Fig.1 REMPI excitation spectra of the CO [B 1+ (v’= 0)
«— X 1=+ (v”= 0)] transition from 0.8 L CO on amorphous
solid water at 8 K at time-of-flight £ = 8 ps. The arrow
indicates the Q-head used for time-of-flight measurements
in Fig. 2.
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Fig.2 Time-of-flight spectra of CO [B1x+(v'=0) « X132+
(v”=0)] following 157 nm photoirradiation of (top) 0.8 L
CO (bottom) 6.3 L CO on amorphous solid water at 8 K
The solid curves are fits to the data derived with Thans =
2800 (A, purple), 1700 (A, red), 400 (B, blue), and 100 K
(C, green).
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Fig.3 (top) The signal intensities of CO [B1Z+(v'=0) «
X2 (v”=0)] from 0.2 L. CO on amorphous solid water for
temperature-programmed photodetachment spectroscopy
at time-of-flight £ = 2 ps. Red diamonds show the signal
intensities of photodesorbed CO [B1Z+(v'= 0) «— X 1=+ (v”
= 0)]. (bottom) A temperature-programmed desorption
spectrum of CO [B 12+ (v'=0) « X2+ (v”"=0)] from 0.8 LL
CO on amorphous solid water without 157 nm
photoirradiation.
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Fig.4 Temperature dependence of RAIR spectra of 0.5
L CO adsorbed on amorphous solid water at 8 K.
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Fig.5 The signal intensities of CO [B1x*(v'=0) « X1z+
(v = 0)] from 0.3 L CO on polycrystalline ice for
temperature-programmed photodetachment spectroscopy
at time-of-flight £= 7 ps.
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Fig.6 Cartoon illustrating the complex behavior of an
ice comprising CO(orange) adsorbed on amorphous solid
water(blue) with the temperature increasing. (Ref. 19)
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