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FUSION NEUTRONS
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Fusion neutrons

DD-Fusion DT-Fusion
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Fusion neutrons

DD-Fusion DT-Fusion
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CVD DIAMOND TECHNOLOGY
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CVD diamond
Chemical vapor deposition
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*Courtesy E6



CVD diamond

© CIVIDEC Instrumentation 811.09.2023, ISFNT15 



CVD diamond
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Electronic grade sCVD
98.9% 12C, 1.1% 13C

N < 5 ppb, B < 0.5 ppb



CVD diamond
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Solid-state sensor
egap = 5.47 eV
Eion = 13 eV



CVD diamond sensor
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Equivalent circuit diagram
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Neutron diagnostic system
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FUSION NEUTRON DIAGNOSTICS WITH 
CVD DIAMOND DETECTORS
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Neutron detection

Charged particles from nuclear interactions make neutrons detectable. 
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Neutron detection
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Neutron detection
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Charged particle as reaction product.



Neutron detection
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External neutron converter needed. Diamond = converter.



Simulation
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DD-Fusion Measurement
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DT-Fusion Measurement
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Neutron energy distribution
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CVD DIAMOND PERFORMANCE
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High-temperature compatible
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C. Weiss et al., NIMA 1040 (2022) 167182: High-temperature performance of solid-state sensors up to 500°C. 



Radiation hardness
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M. Passeri, PhD Università di Roma Tor Vergata (2020): Experimental investigations of single Crystal Diamond detectors for the ITER Radial Neutron Camera. 



APPLICATIONS
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Large Helical Device

K. Ogawa et al., 2023 JINST 18 P01022: Fusion product diagnostics based on commercially available chemical vapor deposition diamond detector in LHD. 
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B. Morgenbesser, Master Thesis TU Wien (2021): A Novel Radial Neutron Camera CVD Diamond Detector Prototype for ITER.
https://fusionforenergy.europa.eu/news/a-camera-to-see-iter-neutrons/

ITER Radial-Neutron Camera
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Diamond Matrix Detector Prototype

https://fusionforenergy.europa.eu/news/a-camera-to-see-iter-neutrons/


Conclusions

• Fusion neutron diagnostics with CVD diamond detectors:
– Information on fusion plasma 

• Radiation hardness: 1015 fusion neutrons on device. 
• High-temperature compatibility: T ≤ 500°C.
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Conclusions

• Fusion neutron diagnostics with CVD diamond detectors:
– Information on fusion plasma 

• Radiation hardness: 1015 fusion neutrons on device. 
• High-temperature compatibility: T ≤ 500°C.

• Applications:
– Large Helical Device
– ITER: RNC & VNC
– Fusion neutron generators
– Industrial devices
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