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What is Fusion Power?

Deuterium and Tritium
Heat it up
Maintain the plasma (control instabilities)

Get fusion energy

Radiation losses
14 MeV neutrons

Lots of scattered neutrons

DT fusion power: DT fusion Q value - number of DT fusion reactions / time
BRI
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How is Fusion Power currently measured?

Counting fusion products

& &9 3.5 mev
o
D 141 MeV

Alphas are confined
Neutrons escape (direct and scattered)

3.5 - 10" n/s for 1MW fusion power

Locate fast neutron counters outside the vessel: fission chambers
[ S ent
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Fission chambers count ‘everything’

( as well)

Inside reference needed: activation foils
(time-integrated ” ” neutron flux)
Detectors cross-calibration

( neutron calibration campaigns)
Activation foil calibration

( Monte Carlo simulations,

as frequently as possible)
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JET energy records from DT campaigns:

18

- Fusion power from neutron rate
—— DTE3 campaign (2023)

16 DTE2 campaign (2021) 7-10% accuracy, At=10ms
14 69 MJ DTE1 campaign (1997)

Unique method available
for DT plasmas

Fusion power (MW)

Similar approach

also adopted at ITER
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Do we need a second method?

Accurate fusion power measurements are critical
Most essential diagnostic to assess a fusion reactor performance
Multiple independent measurements are valuable for:

Validation of scientific results

Licensing future tokamaks operations

Reduce fusion power uncertainties

Operate closer to legal limit: higher efficiency
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Fusion gamma-rays measurement at JET
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Fusion gamma-rays measurement at JET

19.7m

JET tokamak

Tangential gamma-ray ~ detector
spectrometer LlH\ [
equatorial LoS A
tangent to central column [ el
LJJ

20m from the plasma

Well known material along the LoS

. detector
suitable for

absolute measurements

suita b le fO r / JET tokamak

fusion power measurements
RSI - 2021 - M. Nocente et al.
Jinst - 2021 - G. Marcer et al.
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Results: branching ratio
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