Radiation measurements for
THz@PITZ

Dose rate measurements with Pandora and PITZ detector for different bunch currents and NOP

= Tobias Weilbach, Zeuthen, April 2" 2020
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Measurement Setup B Divol

B BPM
[ | Beam dump
» Measure dose rate for different number off pulses (1 - 20) . B Pandora Z46
Wall B Mario’s detector DETO6
with 100 pC bunch charge ' '

« Measure dose rate for one bunch with different bunch
charges 100 pC to 2000 pC
 Beam energies of 17 MeV/c, 19.5 MeV/c and 22 MeV/c
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 Use BPMs to transport beam to beam dump
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« Use HIGH2.BMP1 to center beam on beam dump
» Setup beam parameter and measure for 180s with one

detector readout per second

- Pandora is Z46, Gamma detector is DET_NEW06 = = =3 A
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Measurements 09/2019

» Observed saturation effect of dose rate starting around 15 bunches

« Background generated in gun, vanished when LOW.FC1 is inserted

» Very strong fluctuations during measurements, dose rate jumps by factor of 2

within one measurement

* Problems with DAQ server were observed and changes were implemented

afterwards
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Background
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Data saved: /measure/THz/Radlation/2020/20200118N/rad_0625.mat

Laser shutter closed
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Measurements of different bunch charges
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Measurements of different bunch charges

» Still some significant jumps/spikes during measurements

* Measurements of lower charges/NOP seem less spiky

« Z46_60s Signal smoother

« DET_NEWOG6 shows jumps during measurements

consistently

» No difference in Signal behavior (spikes/jumps) for

different energies

« Average over last 60 measurements
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Average over last 60 measurements at 17 and 19.5 MeV/c
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Average over last 60 measurements at 22 MeV/c
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« Pandora measures gammas and neutrons combined .
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» Separate neutron and gamma rates only in history not in . . !
4
DAQ 1400 .
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* Cross section of neutron production should not depend on %
beam current, no change in signal :C" 1000 .
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* No saturation in dose rate vs charge ©
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« Saturation seen only for Z46_10s 19.5 MeV/c and 22 MeV/c 8
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 For 17 MeV/c and 22 MeV/c measurement vs NOP have
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higher Signal than vs charge ; 746 _10S charge
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Measurement 22 MeV/c

* Measures only gammas

— No direct comparison with Pandora signal
» Signal increases with beam energy
» Signal of DETO06 drops with increasing NOP

» Paralysation of detector?
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Summary & Outlook

19.5 MeV/c
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