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Gamma-rays in JET

Authority

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
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https://iopscience.iop.org/article/10.1088/0029-5515/45/5/L01/pdf

H/He plasmas in JT-60SA: H-beams

Nuclear reactions, which could be suitable for fast-ion studies with hydrogen N-NBI

Reaction Resonance, keV E,, MeV o(Eg), mb
’Li(p,y)%Be 35
1B(p,y)2C 162 11.67 & 4.44 0.152
12C(p,y)*3N 457 2.365 0.124
Li or LiH/LiD pellet injection; 6Li (7.42%)
. . . and ’Li (92.58%) isotopes are available
1F v-ray rate:
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H/He plasmas in JT-60SA: D-beams

Authority
Reaction Q, MeV Ev' MeV (500 keV), mb
5Li(d,ny)7Be 3.381 0.429 ~75
5Li(d, py)7Li 5.026 0.478 ~40
10B(d,ny)!1C 6.465 2.00, 4.319 & 4.804 ~20
108(d, py)!1B 9.230 2.125, 4.444 & 5.021 2.125 ~1.5,7 &1
118(d, py)12B 1.145 0.953 ~10
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H plasmas in JT-60SA: D-beams

Authority

H(D,y)?He reaction will be useful with deuterium N-NB -
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Gamma-ray line analysis could provide information on D-beam ion distribution

(T;’P} +2In2-=— o’ = (Top) (MeV)

Peak energy: | E,=Q+E; and broadening: A Efyhm ~ 2\/415@

where Eg=0.74<T, >%/3; Q=5.5 MeV
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https://iopscience.iop.org/article/10.1088/0029-5515/42/8/308

D plasmas in JT-60SA: D-beams

D+D = p(3.02 MeV) + t(1.01 MeV)

D+D - 3He (0.82 MeV) + n (2.45 MeV)

Reaction E,, MeV
10B(d,ny)C 2.0, 4.32
10B(d,py)'B 2.13,4.44,5.0
1B(d,ny)t?C 4.44, 3.21
12C(d,py)t3C 3.09

Fusion products studies: p& t

Reaction

5Li(p,p"y)eLi

1%B(p,p’y) 1B
1B(p,p’y) 1B

11B(p,y)12C

E},, MeV
3.56

0.718, 1.022, 2.868

2.125
11.67

Incidenttriton data/ EXFOR/ Li6 | (,P)3-L1-8 | A1442.002, 1972, D.Ciric+ (2B pts) DATA
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A unique possibility to study p & t transport with

Li-pellet injection
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Runaways in JT-60SA: HXR spectra

Authority

104.JET Pulse No: 82715

- (a) t=4.6-8.6s . .
- a) HXR spectrum, recorded with Nal(TIl) during
% 103;‘ 4.6-8.6 s in shot #82715 (black dots) and
% 102: spectrum obtained after convolution of
§ reconstructed electron spectrum with detector
Q
g 10 response function (blue line); - |
pd = H
o[ D*2% Be, Ee=0-10Mev g b) Reconstructed energy distribution of fast
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1% Conclusion:
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Proposal for y-diagnostics allocations Fe

Energy
Authority

J Sector P4

o Upper:

* neutron and y-ray profile monitors

= NPA + y-ray spectrometer (it could be installed behind of NPA, as in ITER)
o Lower Oblique:

= D, emission monitor + oblique y-ray spectrometer (it could be installed behind of D -monitor)

J Sector P8

o Horizontal:
= NPA + y-ray spectrometer (it could be installed behind of NPA)

J Sector P10

o Horizontal:
* neutron and y-ray profile monitors

v' vy-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)

v LaBr; and CeBr; 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 CCF E
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A preliminary work plan i
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¢ Introduction to the developed diagnostics

o heutron profile monitors
o NPAs

o D, emission monitor

*» Preparation of proposals for

o y-ray profile monitors
o vertical, horizontal and oblique y-ray spectrometers

% Conceptual design for y-ray diagnostics
s 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




