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ﬁﬁ Luke phonons

Particle interactions in Si crystal
generate phonons and electron-
hole pairs

NTL effect leads to amplification
of total phonon energy

Et = ER + neheVb

eVb
= Ep <1 + Y(ER) —>

€eh

Er — recoil energy
Y(Eg) — ionization yield
* Y =1 for electron recoils
* Y <1 for nuclear recoils
€., = 3.8 eV — average electron-
hole pair production energy in Si
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HVeV Detector

* 1 g Si chip (4 mm x 1 cm?)
* 3 eV resolution

e Two channel readout
* More details: PRD 104, 032010
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Data Analysis: Cuts
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Cut on time of flight between beam
pickup monitor and PMT energy
deposition to reduce neutron
backgrounds

Cut on time difference between energy
depositions in Si detector and PMTs to
remove random coincidence
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Extracting the Yield with BAT

IMPACT yield model

BAT: CPC 180 2197

Simulated | ! Simulated
recoil events | Erecoil to | Fano | Trapping /| . |Resolution / total phonon
(1008V, 200eVn,| * |  nep | statistics [ |ionization| | nomaliztion energy
200eVf, 460eV) | | spectra
"""" TTJ — | Likelihood

Yield1qo, Fanoqqo, N100

Yieldzoo, Fanogy, N220f. N220n, Background

Yield460 Fano460 N460 spectra
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10 Parameters
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sampling
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Extracting the Yield with BAT

BAT: CPC 180 2197

IMPACT yield model
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Recoil energy [keV]

Simulate neutron
kinematics with GEANT4
(PRA 506 250)
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Extracting the Yield with BAT
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IMPACT yield model

BAT: CPC 180 2197
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Results: Fit Spectra
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