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The unexpectedlyhigh columndensityof HF obsered®" in the diffuseinterstellarmediumtowardsCygnusOB2 12 presented
quiteanenigmafor interstellarchemistry SinceHZ™ hasnow beendetectedn mary sightlines, it is clearthatthereis ageneraproblem
with thechemicalmodels.

The standardmodelof HF chemistryin diffuse cloudscontainsonly threeparameterst (the H, ionizationrate), k. (the Hy
dissociatve recombinatiorrateconstant)and[e] /[H] (the electronfraction)— evidently, atleastoneof the assumedialuesfor these
parameterss in errorby oneto two ordersof magnitude.Thereareonly threeoptions: (1) the electronfractionis lower thanexpected
from completecorversionof C — C¥, (2) thevalueof k. for J = 1 HF (andcold electronsjs lower thanthatreportedn thelaboratory
for rotationallyhot Hi, and/or(3) the valueof ¢ is higherin diffuse cloudsthanin densecloudsdueto the presencef low-enegy
cosmicrays.

We reportnew obserationsof Hy in the diffuseinterstellarmediumusingCGS4at UKIRT andIRCS at Subaruwhich seemto
rule out option (1). In particulay we have tentatiely detectedH in the classicaldiffusecloud towards¢ Per toward which both C*
andH, have beenspectroscopicallyneasured.

It now seemghatit is up to the dissociatve recombinatiorcommunityto unambiguoushydeterminethe appropriatevalue of k.
throughboth experimentandtheoreticakalculation. With adefinitive valueof k. in hand,obsenationsof Hi will thensene asadirect
probeof thecosmic-rayionizationrate( in diffuseclouds.
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