7%
university of 5%,
groningen % %

i

University Medical Center Groningen

University of Groningen

Simulation studies of a NeuLAND VETO wall

R3B Collaboration; Douma, C. A. ; Boretzky, K.; Gasparic, |.; Kalantar-Nayestanaki, N.;
Kresan, D.; Mayer, J.; Rigollet, C.

DOI:
10.15120/GR-2017-1

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
2017

Link to publication in University of Groningen/lUMCG research database

Citation for published version (APA):
R3B Collaboration, Douma, C. A., Boretzky, K., Gasparic, |., Kalantar-Nayestanaki, N., Kresan, D., ...
Rigollet, C. (2017). Simulation studies of a NeuLAND VETO wall. https://doi.org/10.15120/GR-2017-1

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

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.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 21-05-2019


https://doi.org/10.15120/GR-2017-1
https://www.rug.nl/research/portal/en/publications/simulation-studies-of-a-neuland-veto-wall(4e072085-e13a-4dc9-b82d-43d594b65aef).html

GSI SCIENTIFIC REPORT 2016

RESEARCH-NUSTAR-KR-4

Simulation studies of a NeuLAND VETO wall

C. A. Douma', K. Boretzky*z, L Gasparic3, N. Kalantar-Nayestanaki', D. Kresan?, J. Mayer4,
C. Rigollet', and the R®B collaboration®

'KVI-CART, University of Groningen, The Netherlands; 2GSI Helmholtzzentrum fiir Schwerionenforschung, Germanys;
3Ruder Boskovi¢ Institute, Zagreb, Croatia; “*Institut fiir Kernphysik, Universitit zu K6ln, Germany

Simulation Procedure

Simulations were carried out to investigate a possible
layout and need of a VETO detector in front of NeuLAND
(New Large Area Neutron Detector) [1] in order to reduce
the background from charged particles.

All simulations were performed with R®BRoot [2] ac-
cording to the multi-neutron simulation procedure [1, 3].
The Geant4 Monte Carlo engine was chosen to include
nucleus-nucleus collisions (like the target reaction) [3].
The physics list was benchmarked against the S438 exper-
iment [4] to provide a production ratio of charged and un-
charged particles close to reality.

The full R®B setup in cave C was simulated, including
a simplified model of the scattering chamber behind the
GLAD magnet. This model included all tracking detector
materials and the 4 mm thick stainless steel neutron exit
flange. The simulation geometry is displayed in figure 1.
The source code is available upon request.
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Figure 1: Simulated Geometry in R*BRoot.

Several physics cases were investigated: a 1 GeV/u
208ph on a 500 mg/cm? lead target and a 600 MeV /u
48Ca-beam on a 1.0 g/cm? carbon target and on a
2.2 g/cm? lead target. Results were evaluated by counting
the number of successful events: events where the neutron
multiplicity was correctly determined and all neutron inter-
actions were correctly reconstructed and identified prop-
erly.

Design of the VETO wall

The VETO wall in the simulation was designed as a
250 cm x 250 cm wall of 16 distinct non-overlapping scin-
tillators constructed from the same materials as NeuLAND
[1] with 1.1 cm active scintillation crystal thickness, a time
resolution below 300 ps and an energy deposition threshold
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below 1 MeV. This wall should be placed 30 cm in front
of NeuLAND. Charged particles can then be eliminated by
removing one neutron interaction point for each VETO sig-
nal. Our simulations show that this is the optimal design for
the geometry and the position of the VETO detector.

Time Cuts

The background in NeuLAND originates from sec-
ondary scattering of projectiles (fragments) in the down-
stream detectors of the R3B setup. The neutron back-
ground was more than 50% higher than the charged back-
ground. To eliminate this neutron background, time cuts
were applied on the raw data. This reduced the neutron
background with a factor of 3.7 and the charged parti-
cle background with a factor of 5.7 while only 4% of
the neutrons stemming from reactions in the target were
lost. As a result, the number of successful events increased
by 5%-25% (depending on neutron multiplicity). How-
ever, these time cuts influence the calorimetric properties
of NeuLAND. This problem was solved by adjusting the
neutron separation matrix accordingly [1].

VETO results

Our simulations show that about 1% of the target neu-
trons were eliminated by the VETO, while 46%-73%
(depending on neutron multiplicity) of the contaminated
events were turned into successful events. Due to the low
number of charged background particles, this resulted in
a small decrease in the total number of successful events
in the configuration where the scattering chamber and the
fragment arm are under vacuum making the VETO detector
not very useful

However, with air in the scattering chamber, our 2°®Pb
physics case showed a significant increase in signal-to-
noise ratio when using the VETO.
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