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Calorimeter detector for fragmentation studies at CSR 
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Dissociative recombination (DR) of electrons with molecular ions is important in a wide 

range of plasmas, such as interstellar clouds, planetary ionospheres, etching plasmas, and 

divertor plasmas in fusion devices [1]. Studies of these environments often rely on numerical 

models of the underlying chemistry. Reliable DR data are needed for these models. Until 

recently most of the DR data were measured in experiments at magnetic storage rings, such as 

TSR. In that work, the Si surface-barrier detectors provided the critical DR parameters, i.e., 

the total rate coefficient and branching ratios for various fragmentation and excitation product 

channels.  

 

Unfortunately, Si surface-barrier detectors cannot be used for upcoming DR experiments at 

the Cryogenic Storage Ring (CSR). Here the maximal ion beam energies of ~300 keV will 

result in DR products with kinetic energy too low to penetrate through the non-sensitive 

surface layer of a surface-barrier detector. Therefore we plan to use a metallic magnetic 

calorimeter detector (MMC) which does not suffer from such limitations [2].  

 

The extremely high energy resolution of the MMC detectors is commonly employed for 

studies in X-ray spectroscopy [3]. For the DR experiment we will modify the MMC detector 

design so that it provides not only a high resolution on kinetic energy of the DR fragments, 

but also transverse positions of incident DR fragments. The measured fragment kinetic energy 

will be used to distinguish the fragments by their mass and thus determine the fragmentation 

channel for each DR event. The spatial resolution will provide information on the kinetic 

energy released in a given DR channel. From this, e.g., the product excitation states can be 

determined.   

 

At the poster we will present the MMC detector design as planned for the DR experiments at 

CSR. Additionally we will discuss the MMC detector kinetic energy resolution for ~keV 

massive particles. 
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