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iative deta
hment (AD) rea
tion H� + H ! H2+e�. Thisrea
tion is the dominant formation pathway for H2 during the epo
h of �rst star formation in the early universe. Despite being themost fundamental anion-neutral rea
tion in 
hemistry, experiment and theory have failed to 
onverge in both magnitude and energydependen
e for this pro
ess. The un
ertainty in the rate 
oef�
ient of the AD rea
tion severely limits our understanding of the formationof the �rst stars and protogalaxies.To adress this issue we have developed a dedi
ated merged beams apparatus utilizing photodeta
hment to 
reate a strong ground stateH atom beam. Kinemati
al 
ompression in a 
ollinear beams arrangement allows us to 
over the entire relevant 
ollision energy rangefrom 4meV to 1 eV. We will give an overview of the te
hnique and 
ompare the experimental results to theoreti
al 
la
ulations. Wewill present a new experimentally 
on�rmed thermal rate 
oef�
ient for the AD pro
ess and outline its impli
ations for early universe
osmologi
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