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TheH‘:f molecularion playsafundamentatolein interstellarchemistryasit initiatesa network of chemicakreactionghatproducemary
interstellammoleculesln denseclouds,theH3 abundancés understoodisinga simplechemicaimodel,from which obsenrationsof HF
yield valuableestimate®f cloudpathlength,density andtemperatureOn the otherhand,obsenationsof diffusecloudshave suggested
thatH;F is considerablynoreabundanthanexpectedrom thechemicaimodels.However, diffusecloudmodelshave beenhamperedy
theuncertainvaluesof threekey parameterstherateof Hi destructiorby electronstheelectronfraction,andthe cosmic-rayionization
rate. Herewe reporta directexperimentaimeasurementf the HJ dissociatve recombinatiorrateundernearlyinterstellarconditions,
usinga supersoni@xpansiondischage sourcethat hasbeenshavn (usingcavity ringdovn spectroscop) to producerotationallycold
H; ions. We alsoreportthe obseration of HZ™ in a diffusecloud (towards¢ Perseiwherethe electronfractionis alreadyknown from
ultraviolet spectroscop Takentogethertheseresultsallow usto derive the value of the third uncertainmodelparameterwe find that
the cosmic-rayionizationratein this sightlineis forty timesfasterthanpreviously assumedlIf sucha high cosmic-rayflux is indeed
ubiquitousin diffuseclouds.thediscrepang betweerchemicalimodelsandthe previous obserationsof Hi canberesohed.
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