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Fast D-ions energy distributions

3-ion ICRH scheme in D3He mixed plasmas
D-(Dyg)->He

3 essential components:

e thermal D

* thermal 3He (~20-25%)

* fast D\, ions to absorb ICRF power at the MC layer (core)

LaBr,(Ce) @3”x6” with vertical LoS
LaBr,(Ce) @3”x6” with quasi-tangential LoS
Nocente M. et al, in Proceedings HTPD2020, virtual, 2020, P7E18
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#94698: NBI(3.1MW) + ICRH(6MW), X[3*He]~23%

#94701: NBI(9.8MW) + ICRH(6.2MW), X[3He]~25%
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Vukolov V.A. et al, Phys. of Atomic Nuclei, 58 (1995) 1453
EXFOR, https.//www-nds.iaea.org/exfor

°Be(D,ny)B (2.86 MeV, 3.59 MeV)
Be(D, py)i°Be (3.37 MeV)
Be(a,ny)2C (4.44 MeV) <& 3He(D,p)*He
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Fast ions distributions: Doppler effect

Vertical HPGe Doppler broadened 3.37 MeV gamma-line °Be(D, py)°Be
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Fusion-born alpha-particle production

#94698, #94700, #94701
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Buss W. et al, Nucl. Phys. A112 (1968) 47
Cecil F.E. et al, Phys. Review C 32 (1985) 690

D(3He, p)*He reaction rate in the visible plasma

volume is ~3-1013 s'1;

The fraction of the gamma source visible for a
vertical spectrometer was estimated as 60.4%. c

The averaged alpha-particle production rate was

v (x107, quanta per channel)

estimated as <R >=7-10"s?t

3He(D,p)*He
3He(D,y) Li

fy(E) =kafyo(E) +k, y1(E)

Yoand y, states of °Li are very short-lived, and therefore,
the gamma-lines are broad: I'(=1.23 MeV and I ;=6.6 MeV

D (fast) + 3He (target) =

f,o(E) and f,(E) are described by the Breit-Wigner formula

The 3He(D,y,)°Li/*He(D,p)*He branch ratio:
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Conclusion

Gamma-ray spectrometry provides:

» 2.86, 3.37 and 3.59 MeV y-lines of the °Be + D reactions were identified
in spectra measured by the LaBr,(Ce) => indicates presence of the fast
D-ions with energy E;> 0.5 MeV. A tail temperature <T,> was estimated
as ~600 keV in Maxwellian approximation;

* Fusion a-particles produced in 3He(D,p)*He reaction were observed:
4.44 MeV y-line of °Be(a,ny)?C reaction was identified in the measured
spectra => fusion a-particles are confined in the plasma;

* Broadening of the 4.44 MeV y-line due to Doppler effect was observed
in spectra measured by the HPGe. Energy and angular distributions of
the confined a-particles were reconstructed;

* y-radiation from 3He(D,y)°Li gammas were detected => fusion a-
particles were produced in 3He(D,p)*He reaction;

e 3He(D,y)’Li and 3He(D,p)*He fusion rates were assessed from the
intensity of measured y-radiation. The averaged a-particle production
rate is <R > =710 s,
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