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Interactions of ions and B electrons
with silicon detectors

To understand the TRIMS energy reconstruction
and compute correct branching ratios as a
function of beta energy, we modeled scattering

B electrons in the silicon detector

Applying the package KESS [3] of the Kassiopeia software,
simulations of electrons in silicon were carried out.
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Figure 3 PerEZntage » | e The relative energy loss of electrons in the dead layer decreases
backscattered ions. i':o'g;re 4. Percentage of stopped rapidly with the increasing initial energy.
- The energy loss in the dead layer (E|) is used to calculate e By including these results in the TRIMS simulation, we can obtain
the detected energy (E;) [4]: a more accurate understanding of the data.
Eqy = Einitiar - E/2
Final fHI
Looop o et PO ) lon detected energy Acknowledgments and References
i = >
_ P50 7 : : : :
ooy < US DOE Office of Science, Office of Nuclear Physics, Award No.
£ 6000 e = 30 §40 DE-FG02-97ER41020
?-)' 4000 E; =20 = 30 [1] Laura |. Bodine. Molecular effects in tritium beta-decay neutrino mass measurements. PhD
i E; = 10 £ 20 —* :‘ thesis from the University of Washington, 2015.
2000 - § 10 _: e [2] SRIM software. James F. Ziegler. http://www.srim.org
0 L. , : , , : . . . [3] Pascal Renschler. KESS - A new Monte Carlo simulation code for low-energy electron
0 10 20 30 40 50 10 zolnitia?gnergilo(keV)so 00 interactions in silicon detectors. PhD thesis from Karlsruhe Institute of Technology, 2011.
| _F'”al energy (kev) 4] B.L. Wall, et al. Dead layer on silicon p-i-n diode charged-particle detectors. Nuclear
FllcgureH5.. H|S]’£tograms (?f the 1eorz)ergy Figure 6. Energy detected for H, T nstruments and Methods in Physics Research A.
Of an [ lon after crossing 4 nm and 3He ions vs its initial energy. 5] Daniel Furse et al. A Modern, Extensible C++ Particle Tracking Package. May 2017, New

silicon dead layer. Journal of Physics, Volume 19.



