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A model for a keV-scale sterile neutrino search with KATRIN
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Motivations Tritium B-spectrum far from endpoint:
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Modelling B-spectrum with response matrices Complete response and practical usage

Response matrix of a component
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Response of a Binned theoretical f-spectrum
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Each component of KATRIN influences the spectrum shape Sterile neutrino parameters independent of experimental setup
-> pre-calculate response to monoenergetic & monoangular electrons -> maitrix multiplication to add a component response
- combine to get the complete spectrum - complete response calculated once - use it for analysis/fitting

Responses of KATRIN components Simulated B-spectrum (last 2 keV)

Initial spectrum Overall response to one energy bin
Rear Wa” : | | . 7E-4 1.8E-2
o \,\ ) = J 6E-4 1.6E-2

. 1.4E-2 f *
1.2E-2 10 kV post-acceleration y N
4E-4 1.0E-2

8.0E-3

3E-4

6.0E-3

2E-4 4.0E-3
1E-4 2.0E-3 F
0.0E+0
OE+0 Q@R P DR DD QN D
b Ao D A A5 A Ao Ao A A AR R S U RN R R SR o
SNSRI A SN A R AR S R AR vVY
AQMIENC IO SN SN SN NN

Energy, eV

Rate, a.u.

Energy, eV

929 2786 4644 6501 8359 10216 12074 13931 15739 17646
Energy, eV

Final spectrum
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» Geant4 particle tracking simulation « Analytical assuming adiabatic transport
* Includes secondary Auger electrons « Kassiopeia particle tracking simulation
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Future activities:

. . . Energy, eV ] .

Iterative binned convolution of CESS particle tracking simulation in Si = GPU-version of response matrix approach
electron distribution with scattering P J » Phase-0 sterile v search with KATRIN (poster by S. Mertens)

differential cross section Backscattering, charge sharing, pile- » Studies of systematic effects (see also poster by A. Huber)
. up, dead layer energy losses
Energy-dependent total cross-section
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