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WPJET4 Gamma Camera Upgrade (GCU)

Additional Detector tests at JET in May 2017 and analysis
report

Replacing the existing gamma-ray detectors of the camera for improving the energy resolution and
count rate capability needed for operation in the DT campaign. Target values are an energy resolution
of 5% at 1.1 MeV and a count rate capability exceeding 500 kHz.

For the upgraded Gamma Camera in the new detector setup LaBr;:Ce-based detectors are used
coupled to MPPC with a passive RC system.

Necessary scintillators and electronic elements were ordered and delivered to the National Centre
for Nuclear Research (NCBJ) in 2016:

- 25.4 x diameter= 16.9 mm LaBr;:Ce scintillators from St Gobain,

- MPPC type S13361-3050NE-04 from Hamamatsu,

- printed circuit boards for FilterBox@NCBJ production,

- printed circuit boards for MPPC temperature compensation device MTCD@NCBJ production.

After preparing detectors at NCBJ in early Spring 2017, all 19 detectors were delivered to JET
where they were tested and assembled in both vertical and horizontal parts of the JET Gamma Camera
in May 2017.

Final detector response functions for each of 19 detectors will be determined experimentally after
a GC installation in the torus hall and then compared to Monte Carlo simulations.

Below results of measurements at JET are shown. These results can be compared to those obtained
at NCBJ and presented in a report for the D20 deliverable “Report on M25: Detector assembly and
laboratory tests with radioactive source and C&M”.

In addition to measurements with a CAEN D5730 digitizer, we present spectra registered with the
IST DAQ system.

The report was prepared by the NCBJ team
Andrzej Brostawski, Marcin Gosk, Stefan Korolczuk, Arkadiusz Urban, Izabella Zychor.

The present document is of intellectual property of the JET Enhancements (JET4) Work Package (in particular
NCBJ _IPPLM). This document cannot be neither copied nor distributed without right permission from EUROfusion
Consortium.

This scientific work was partly supported by Polish Ministry of Science and Higher Education within the framework of the
scientific financial resources in the years 2015-2017 allocated for the realization of the international co-financed project.
This work has been carried out within the framework of the EUROfusion Consortium and has received funding from the
Euratom research and training programme 2014-2018 under grant agreement No 633053. The views and opinions expressed
herein do not necessarily reflect those of the European Commission.
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