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LaBr3(Ce) spectrometers on AUG (@)
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Two LaBry(Ce) spectrometers are used in the HXR measurements in during
experiments at AUG with MGI in deuterium plasmas. They allow conducting y-ray
measurement in the range of 0.1-30 MeV with energy resolution ~3.5% (at 662 keV)
and counting rate up to ~107 s'!

T T T T T L T T T T L

Bragg sp.
bunker

Bragg
spectrometer

Tokamak
chamber

Polyethylene
bricks

AUG-HXR spectrometer: REGARDS spectrometer |
bunker behind the Bragg spectrometer the bio-shield. Lead collimator ©&10x%100

« DAQ: 14-hit resolution ADC operating in mm _ _ _

sampling rate. whole signal; 400 MHz sampling rate.
M. Nocente, et al., RSI 89 (2018) 101124 éi [1)8|15M0|m' et al., 46th EPS CPP 2019

A. Shevelev | 28th IAEA FEC | 12/05/2021 | Page 2



Reconstruction of REDFs

ML-EM (maximum likelihood estimation

using expectation maximization) method was

realized in the DeGaSum code for the RE
distribution function (REDF) reconstruction

y(e) = jo “de ha(e, ) jo " de by (e, €V F(E) + n(e),
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y — recorded HXR spectrum; ¢, &, €
energies; n(¢) — statistical noise; f - runaway
electron distribution function; hy - gamma-ray
detector response function; h, is HXR
generation function. h, and hy calculated with
MCNP code:
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1.03-1.06 s of the AUG discharge #36431.:
a) HXR spectrum measured by AUG-HXR
(black dots); b) HXR spectrum measured by
REGARDS (black dots); c) REDF
reconstructed from the AUG-HXR spectrum;
d) REDF reconstructed from the REGARDS
spectrum
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Argon density evaluation

The analysis of the obtained runaway electron distributions provided the assessments of the
gas target's density and the RE beam fraction visible for spectrometers. Assessed argon
density coincides with argon fueling efficiency after the first injection, 60 + 20%, provided in

[Pautasso, G., et al., Nucl.
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values, the argon density must be by order of magnitude
lower than the values provided by HXR measurements.
Ere™* value decreases from about 18 to 16 MeV when 12
Niq rises from 0.14 to 0.75 bar 10
The similarity in the Exc™* evolution dynamics for
discharges with different amounts of injected argon

Evolution of RE maximum energy (®)
REs attain their maximum energies of about 20 MeV . a)
within 50-100 ms after the gas injection. After that it
gradually decreases 2
Test particle calculations with the PREDICT code S LT % : |
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Conclusions
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Two high-performance LaBr;(Ce) spectrometers have been
developed, installed on ASDEX Upgrade and used in experiments
with RE beam generation.

RE distributions were reconstructed from measured HXR spectra
using deconvolution methods.

Two spectrometers with small scintillators made it possible to
analyze gamma radiation caused by runaway electrons in the
energy range up to 30 MeV.

* We studied the evolution of Egcm#* in various MGI regimes.

* The realized system allowed testing the technical solutions and data
processing algorithms for ITER runaway diagnostics.
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