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Theunexpectedlyhigh columndensityof H
�� observeda � b in thediffuseinterstellarmediumtowardsCygnusOB2 12 presented

quiteanenigmafor interstellarchemistry. SinceH
�� hasnow beendetectedin many sightlinesc, it is clearthatthereis ageneralproblem

with thechemicalmodels.
The standardmodelof H

�� chemistryin diffusecloudscontainsonly threeparameters:� (the H � ionizationrate), �	� (the H
��

dissociative recombinationrateconstant),and 
 �
����
 ����� (theelectronfraction)— evidently, at leastoneof theassumedvaluesfor these
parametersis in errorby oneto two ordersof magnitude.Thereareonly threeoptions:(1) theelectronfractionis lower thanexpected
from completeconversionof C � C

�
, (2) thevalueof �	� for ����� H

�� (andcoldelectrons)is lower thanthatreportedin thelaboratory
for rotationallyhot H

�� , and/or(3) the valueof � is higher in diffusecloudsthanin densecloudsdueto the presenceof low-energy
cosmicrays.

We reportnew observationsof H
�� in thediffuseinterstellarmediumusingCGS4at UKIRT andIRCSat Subaru,which seemto

rule out option (1). In particular, we have tentatively detectedH
�� in theclassicaldiffusecloud towards � Per, towardwhich bothC

�
andH � havebeenspectroscopicallymeasured.

It now seemsthat it is up to thedissociative recombinationcommunityto unambiguouslydeterminetheappropriatevalueof �	�
throughbothexperimentandtheoreticalcalculation.With adefinitivevalueof �	� in hand,observationsof H

�� will thenserveasadirect
probeof thecosmic-rayionizationrate � in diffuseclouds.
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