LUND UNIVERSITY

PMT saturation due to large dynamic range

Bruni, G.; Diaz Fernandez, P.; Johansson, H. T.; Heinz, A.; Nilsson, T.; Tengblad, O; Alvarez-
Pol, H.; Cederkall, Joakim; Casarejos, E.; Cortina-Gil, D.; Galaviz Redondo, D.; Gernhauser,
R.; Heiss, B.; Klenze, P.; Golubev, Pavel; Hartig, A.-L.; Knyazev, Alexander; Kroll, T.; Park,
J.; Perea, A.; Rhee, H.-B.; Teubig, P.; Zieblinski, M.

Published in:
GSI-FAIR Scientific Report 2017

DOI:
10.15120/GSI-2017-01856

2018

Link to publication

Citation for published version (APA):

Bruni, G., Diaz Fernandez, P., Johansson, H. T., Heinz, A., Nilsson, T., Tengblad, O., Alvarez-Pol, H., Cederkall,
J., Casarejos, E., Cortina-Gil, D., Galaviz Redondo, D., Gernhauser, R., Heiss, B., Klenze, P., Golubev, P.,
Hartig, A.-L., Knyazev, A., Kroll, T., Park, J., ... Zieblinski, M. (2018). PMT saturation due to large dynamic
range. In GSI-FAIR Scientific Report 2017 (pp. 161). (GSI Report; Vol. 2018, No. 1). GSI Helmholtzzentrum fiir
Schwerionenforschung GmbH. https://doi.org/10.15120/GSI-2017-01856

Total number of authors:

Creative Commons License:
Other

General rights

Unless other specific re-use rights are stated the following general rights apply:

Copyright and moral rights for the publications made accessible in the public portal are retained by the authors
and/or other copyright owners and it is a condition of accessing publications that users recognise and abide by the
legal requirements associated with these rights.

» Users may download and print one copy of any publication from the public portal for the purpose of private study
or research.

* You may not further distribute the material or use it for any profit-making activity or commercial gain

* You may freely distribute the URL identifying the publication in the public portal

Read more about Creative commons licenses: https://creativecommons.org/licenses/

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove
access to the work immediately and investigate your claim. LUND UNIVERSITY

PO Box 117
221 00 Lund
+46 46-222 00 00

Download date: 23. Aug. 2025


https://doi.org/10.15120/GSI-2017-01856
https://portal.research.lu.se/en/publications/6eb77e72-3a43-493a-9506-a125c1e24b72
https://doi.org/10.15120/GSI-2017-01856

LUND UNIVERSITY

PMT saturation due to large dynamic range

Califa Collaboration; Park, Joochun

2018

Link to publication

Citation for published version (APA):
Califa Collaboration, & Park, J. (2018). PMT saturation due to large dynamic range. GSI Helmholtzzentrum fiir
Schwerionenforschung.

General rights

Copyright and moral rights for the publications made accessible in the public portal are retained by the authors
and/or other copyright owners and it is a condition of accessing publications that users recognise and abide by the
legal requirements associated with these rights.

» Users may download and print one copy of any publication from the public portal for the purpose of private study
or research.

* You may not further distribute the material or use it for any profit-making activity or commercial gain

* You may freely distribute the URL identifying the publication in the public portal

Take down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove
access to the work immediately and investigate your claim.

LUND UNIVERSITY

PO Box 117
221 00 Lund
+46 46-222 00 00


http://portal.research.lu.se/portal/en/publications/pmt-saturation-due-to-large-dynamic-range(4a16d219-c004-4f0d-9460-6bfcc68fbd20).html

GSI-FAIR SCIENTIFIC REPORT 2017

RESEARCH-NUSTAR-KR-7

PMT saturation due to large dynamic range

G. Bruni’, P. Diaz Ferndndez', H.T. Johansson', A. Heinz', T. Nilsson', O. Tengblad’, H. Alvarez-
Pol’, J. Cederkdll, E. Casarejos®, D. Cortina Gil’, D. Galaviz Redondo’, R. Gernhdiuser®, B. Heiss’,
P. Klenze’, P. Golubev’, A.-L. Hartig®, A. Knyazev®, T. Kroll, J. Parks, A. Perea’, H.-B. Rhee’, P.
Teubig’, M. Zieblinski®, for the CALIFA /R’B working group.

'Chalmers Tekniska Hogskola, Goteborg, Sweden; “Instituto de Estructura de la Materia, CSIC, Madrid, Spain, *Univer-
sity of Santiago de Compostela, Santiago de Compostela, Spain;*Technische Universitit Miinchen, Garching, Germa-
ny;’Lund University, Lund, Sweden; *University of Vigo, Vigo, Spain;’FCU Lisbon, Lisbon, Portugal;*Technische Uni-
versitdt Darmstadt, Darmstadt, Germany;’Institute of Nuclear Physics, Krakow, Poland.

Phoswich detectors, composed of optically coupled
LaBr; and LaCl; scintillating crystals will be used at the
most forward angles in the CALIFA calorimeter at the
R®B setup [1]. These crystals offer ideal conditions for de-
tection of gamma radiation, as well as for charged
particles at relativistic energies, with high efficiency, and
excellent energy and time resolution [2-5].

The goal of this study is to verify the performance of
the CEPA4 prototype, consisting of four phoswich crys-
tals with individual photo-multiplier tubes (PMTs) for
readout, attached to the LaCls. A particular challenge, es-
pecially for the PMTs and read-out electronics, is the
large dynamic range needed to cope with signals from
gamma radiation (up to 20 MeV) and charged particles
(up to 270 MeV). The TDR [5] specifies the use of the
Hamamatsu R7600U-200 PMTs. These tests have been

performed using the commercial digitisers CAEN
DT5751 and DT5730.
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1: Photomultiplier tube signals of cosmic muons, normal-
ized to the maximum amplitude, showing saturation.

The investigations performed with the crystals revealed
a good energy and time resolution for both gammas and
muons. While it is relatively easy to obtain good energy
resolution for either gamma rays or protons by selecting

References

[1] Technical Design Report for the Design, Construction
and Comissioning of the CALIFA Endcap, (2015).

[2] O. Tengblad et al., Nucl. Instr. Meth. Phys. Res. A
704, 19 (2013).

[3] E. Nacher et al., Nucl. Instr. Meth. Phys. Res. A 709,
105 (2015).

[4] M. Martensson, Master thesis, Chalmers Univ. Tech.

(2013).

[5] G. Bruni, Master thesis, Chalmers Univ. Tech. (2017).

DOI:10.15120/GR-2018-1

an appropriate bias voltage, it was not possible to find a
bias voltage, which allowed for a good resolution for
both, because the PMTs displayed clear signs of satura-
tion already around 20 MeV of deposited energy (see Fig-
ure 1). As a first attempt at improving this situation, a new
base was used for the R7600U-200 PMTs, providing also
a second lower-gain signal from the last dynode in addi-
tion to the anode readout (with a gain ratio of ~2.5). This
was not sufficient. Therefore, a new PMT, R11187, has
been tested. Results are shown in Figure 2, where the sat-
uration starts at the same pulse amplitude independently
of the applied bias voltage. This indicates that saturation
occurs in the final stages of the PMT.

Figure 2: Energy versus pulse amplitude for two high
voltages. The degradation of the signals starts at about the
same signal amplitude, indicating that saturation occurs in
the HV =800V HV =750V
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stages of the PMT.

To cope with the large dynamic range we want to imple-
ment an improved double read-out with a higher gain ra-
tio between the two branches [6].
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