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Ion-neutral merged beams experiments of astrophysical 

interest 
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Ion-molecule reactions play a key role in the chemistry of cold and diffuse 

environments, due to the long range polarization potential that efficiently brings 

together the colliding partners. In the gas phase, large molecules are built through 

successive additions of atoms and molecules resulting from binary encounters. 

Molecular ions have their share in this chemical network, and their reactivity with 

atomic species is still poorly understood especially in the temperature ranges of 

astrophysical relevance.  

 

The merged beam configuration, where (re)circulating ions meet fast atoms travelling at 

equal speed along the same direction, has the potential to generate state-specific cross 

sections for most reactive processes, from charge transfer to chemical rearrangement. 

Single pass experiments have been conducted in the past [1], where atoms were 

produced from cations through charge exchange with a gaseous target, and molecular 

ions were obtained by electron impact ionization. Both techniques suffer from 

insufficient characterization of the internal energy. The atomic beam may also be 

produced in its ground state or term via photodetachment of the corresponding anion, as 

successfully demonstrated by Havener et al at ORNL [2] and Savin et al at Columbia 

[3]. This selection has proven essential for benchmark measurements. We will report on 

its first implementation for reactive scattering studies, in which a ground term carbon 

beam was merged with an H3
+
 beam, and show that some dynamical insight may be 

gained with excited reactants.  

 

Both the CSR and DESIREE storage rings are nearing completion and commissioning, 

and will provide the necessary environment for internal relaxation of molecular species, 

and the appropriate geometry for low center-of-mass collisions with co-moving atoms 

and anions. We will review the foreseen hurdles along the path towards low-

temperature chemistry with merged beams, and point to the new avenues these 

cryogenic machines will open in a not too distant future. 
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