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MAINZTPC

MOTIVATION OF THE EXPERIMENT IN
MAINZ

@ Get more information about Xenon as detector medium
@ Electron recoils (Compton scatter experiment)
@ Nuclear recoils (Neutron scatter experiment)

@ Study S1-pulseshape
@ Discrimination of scintillation and ionization yield (low energy)
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MAINZTPC

PRINCIPLE OF THE MAINZTPC
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COMPTON SCATTER EXPERIMENT

COMPTON SCATTER EXPERIMENT
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COMPTON SCATTER EXPERIMENT

MEASUREMENTS WITH THE GERMANIUM
DETECTOR
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CHARACTERIZATION OF THE GERMANIUM-DETECTOR

MEASUREMENT SETUP
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CHARACTERIZATION OF THE GERMANIUM-DETECTOR

CHARACTERIZATION OF THE GERMANIUM

DETECTOR
T

@ Energy calibration S 29,54
133Ba 80,90
@ Calibration sources > 17639
@ Energy resolution —
356,00

@ Calibration sources >
383,80
@ Different test pulses 137s 661,66
@ Background measurement e e
1332,49

Ref: http://www.nndc.bnl.gov/
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CHARACTERIZATION OF THE GERMANIUM-DETECTOR

ENERGY CALIBRATION
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CHARACTERIZATION OF THE GERMANIUM DETECTOR

ENERGY RESOLUTION
¢ FWHM:WS? =W2+WS+W> @ —— —
1. Statistical fluctuation in the J r*/,-f”'rh_v
number of charge carriers: T | ™
=(2.35°-F-¢-E A ol __w
2. Incomplete charge collection: Wy 2 el L
3. Electricnoise:Wg
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@ Energy resolution: Erey v

AE = W2 = J(2.35)2 - Fy, - &, - Eppeyreg + W2 - B2y g + WS
® Fanofactor: F,, =0.132+0.008
® Electron-Hole-Pair production energy: ¢, =2.9eV

Ref: Knoll, Radiation Detection and Measurement
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CHARACTERIZATION OF THE GERMANIUM-DETECTOR

ENERGY RESOLUTION

Calibration Sources
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CHARACTERIZATION OF THE GERMANIUM-DETECTOR

BACKGROUND MEASUREMENTS
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SIMULATIONS

SIMULATIONS OF THE WHOLE SETUP

Geant4-Simulation
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SIMULATIONS

SIGNALS

@ Signal: events that have hits in both detectors. At least one in
the Ge-detector and one hit in the LXe after summing up
hits within a radius of 3mm and a height of 1 mm.

@ Background: all other events that have hits in both detectors.

Simulated Spectra in Ge Detector

137Cs for 3.92° (Energy Range: 600-662keV) 137Cs for 30.40° (Energy Range: 450-662keV)
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SIMULATIONS
SPATIAL DISTRIBUTION
@ Cuts through the
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SUMMARY

SUMMARY AND OUTLOOK

@ Development and construction of the
geometry for the Compton scatter experiment

@ Characterization of the Ge-detector

® Implementation of the setup into the
simulations — detailed simulations

@ Commissioning and measurements with the
Compton scatter experiment
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S

ANY QUESTIONS?

Thanks to the Mainz XENON Group

Clustor of Excallence e JHELMHOLTZ
ASSOCIATION
(3 PRlSMA |

Alliance for Astroparticle Physics
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BACKUP SLIDES

BACK UP SLIDES
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BACKUP SLIDES

GEOMETRY OF THE COMPTON SCATTER

EXPERIMENT

Cryostat with TPC_ WL

Collimator with Holder

' Shielding Pipe
Ge-Detector

Ge-Detector
Table

Collimator Table

Rolling Plate of &
the Collimator ;ﬁﬁ?
and the Cryostat .AF  Apoje Ring

12x Threaded Bars

! Rolling Plate of the
Ge-Detector
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BACKUP SLIDES

PEAK IDENTIFICATION OF THE
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