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The radical ion HCt, a key intermediate in the chlorine chemistry of the intgltat gas, has been identified for the first time in the
interstellar medium with thélerschel Space Observatoryf4eterodyne Instrument for the Far-Infrared. The groundestatational
transition of H5CIT, 2H3/2 J = 5/2 — 3/2, showingA-doubling and hyperfine structure, is detected in absanptbavard the bright
Galactic submillimeter-wave continuum regions, W31C (®10.4) and W49N. The complex interstellar absorptionufess are mod-
eled by convolving in velocity space the opacity profiles tfes molecular tracers of the same sources with the fine apérfige
structure of HCT derived from a combined analysis of recent high-resolusiobmillimeter-wave measurements and optical data from
the literature. The models reproduce well the interstellasorption, and the frequencies inferred from the astrécanobservations
are in exact agreement with those calculated from specipisconstants derived from the laboratory data. The dietectf H37CI*
toward W31C, with a column density consistent with the exg@t” Cl abundance, provides additional evidence for the ideatifn.
These observations also yield the surprising result that'H@counts for nearlg — 5% of the gas-phase chlorine toward W31C and
WA49N, values several times higher than the maximum fradtient %) predicted by chemical models.

aA part of this work was performed at the Jet Propulsion Latmsya California Institute of Technology under contractiwihe National Aeronautics
and Space Administration. Copyright 2QE2California Institute of Technology. All rights reserved.



