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This diagnostics became a routine instrument for fast-ion studies on JET   
in XXI century: energy distribution function, imaging of fast-ions and effects 
of spatial redistribution

Gamma-rays in JET
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V.G. Kiptily et al 2005 Nucl. Fusion 45 L21

https://iopscience.iop.org/article/10.1088/0029-5515/45/5/L01/pdf
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H/He plasmas in JT-60SA: H-beams
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Nuclear reactions, which could be suitable for fast-ion studies with hydrogen N-NBI
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H/He plasmas in JT-60SA: D-beams
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H plasmas in JT-60SA: D-beams
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https://iopscience.iop.org/article/10.1088/0029-5515/42/8/308
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D plasmas in JT-60SA: D-beams
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Reaction Eγ , MeV

10B(d,nγ)11C 2.0, 4.32

10B(d,pγ)11B 2.13, 4.44, 5.0

11B(d,nγ)12C 4.44, 3.21

12C(d,pγ)13C 3.09
~30 mb
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Runaways in JT-60SA: HXR spectra
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Proposal for γ-diagnostics allocations
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❑ Sector P4

o Upper:

▪ neutron and γ-ray profile monitors

▪ NPA + γ-ray spectrometer (it could be installed behind of NPA, as in ITER)

o Lower Oblique:

▪ Dα emission monitor + oblique γ-ray spectrometer (it could be installed behind of Dα-monitor)

❑ Sector P8

o Horizontal:

▪ NPA + γ-ray spectrometer (it could be installed behind of NPA)

❑ Sector P10

o Horizontal:

▪ neutron and γ-ray profile monitors

✓ γ-ray profile monitor could be setup 

a) with independent collimators in neutron profile monitors

b) on slider in front of neutron detectors as on JET (a restricted use of the diagnostics)

✓ LaBr3 and CeBr3 fast scintillators are used on JET (high energy/time resolution at several MHz count-rate)

Existed diagnostics: Table D-6 Vacuum Vessel Port and Allocation, page 177 (version 4.0, 2018) – in blue

Proposed diagnostics – in red
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A preliminary work plan 
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❖ Introduction to the developed diagnostics

o neutron profile monitors

o NPAs

o Dα emission monitor 

❖ Preparation of proposals for 

o γ-ray profile monitors 

o vertical, horizontal and oblique γ-ray spectrometers

❖ Conceptual design for γ-ray diagnostics

❖ Also, as per our extensive experience of running the JET N&G suite of 

diagnostics, we can provide support with a wide range of neutron diagnostics: 

o their optimisation, modelling, calibration, cross-calibration and absolute 

neutron yield monitoring
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Thank you 

for your attention
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