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The two branches of the D-T fusion reaction

The DT reaction has 2 possible channels:

D + T → n +4 He D + T → {𝛾0 +
5He

𝛾1 +
5He∗

fusion power
measurement ...also?

poorly known probabilities
(1.27 ⋅ 10−5 - 2.84 ⋅ 10−4)

no direct
spectral measurements

measured for the first time in MCF measured for the first time

@ JET
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New insights on the D(T,5He)γ reaction at JET

DTE2 (2021)
DTE3 (2023)

neutron monitors
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stable, natural activity!
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D(T,5He)γ reaction: spectral measurement

R-matrix theory: predicts spectral shapes
Fit: gives relative intensities

Issues: dead time, pile-up, etc.
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D(T,5He)γ reaction: probability

BR𝛾/𝑛 =
𝑌𝛾
𝑌𝑛
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D(T,5He)γ reaction: probability

101 102 103
Center of Mass Energy (keV)

101 102 103 104

Deuteron beam energy / keV

10 5

10 4

10 3

BR
Buss 1963

Bezotosnyi 1970

Kosiara 1970

Cecil 1984

Morgan 1986

Kammeraad 1993

Balbes 1994

Kim 2012

Parker 2016

Jeet 2021

Meaney 2021

Mohamed 2023

Present work 2023

First MCF
measurement!

ICFDT7 - 21-23/10/2024 - Frascati G. Marcer - UNIMIB, ISTP-CNR 6/ 9



Benefits for fusion power measurements

absolute measurement
→ no need to be cross-calibrated

neutron independent
→ benchmark of standard method

easier gamma transport
→ no time-consuming in-vessel calibrations
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Benefits for fusion power measurements

Fusion power validation

absolute measurement
→ no need to be cross-calibrated

neutron independent
→ benchmark of standard method

easier gamma transport
→ no time-consuming in-vessel calibrations

second method for ITER?
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Fusion power measurements with gammas at ITER

3 detectors
coplanar, radial LoS
LaBr3

𝑌𝑛 ∈ (10
18n/s − 1020n/s)

Δ𝑡 = 1 s
uncertainty: 10%
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AI -based alternative approach
Poster Session B (Tuesday, 18:00 - 19:00)

C. Landsmeer
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Conclusions

D-T fusion reaction also has two radiative branches,

which can be exploited for fusion power measurements.

This was done at JET during DTE2 and DTE3,

allowing to get new inshights on the reaction itself.

At ITER, this method will allow to measure the fusion power

within the required operational range.
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Thank
you!

ICFDT7 - 21-23/10/2024 - Frascati G. Marcer - UNIMIB, ISTP-CNR 9/ 9


