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Abstract:
A novel experiment was developed in this work to study the desorption and the Auger relaxation
processes of 37Cl following the 37Ar electron capture decay. For the first time, the desorption of 37Cl
ions due to recoil induced by neutrino emission in this decay process was observed. The kinetic energy
distribution of the desorbing 37Cl ions was accurately measured by using coincidence techniques. The
resulting 37Cl ion energy ranges from 5 eV to 13 eV with a maximum at around 9 eV and an FWHM
about 3 eV. The charge state distribution of the desorbing 37Cl ions was also measured. The resulting
charge state distribution is: 53% of the total ions have charge +e, 21% have charge +2e and 26% have
charge +ne, where n ≥ 3. The desorbing probability of 37Cl ions was measured by two independent
experiments which gave the result of 9.4±1.2%. The energy distribution, the charge state distribution
and the desorbing probability of 37Cl ions are all quite different as compared with the expected values
for an isolated Cl atom. These differences are explained in the desorption model involving charge
exchange and Coulomb repulsion between 37Cl ions and their surrounding atoms.

The electron capture decay also creates a highly unusual initial state in the 37Cl atom which allows
direct observation of some novel relaxation processes which are. amenable to many body theory, but
essentially impossible to probe experimentally with conventional techniques. For the first time, direct
evidence of the double Auget decay of a K-hole and the large shift in energy (22 eV) of an LMM
Auger line was reported. The double Auger decay probability and energy distribution of the two double
Auger electrons were measured by using coincidence techniques. The resulting double Auger decay
probability ranges from 12±0.3% to 15±0.4% of the total Auger decay, The preferred energy
distribution of the double Auger emission is for one of the electrons to take most of the energy, with
the second receiving the small remaining balance. A model explaining the large shift in energy of an
LMM Auger line is also provided. 
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