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The Vertical Neutron Camera (VNC) of ITER is a multichannel neutron collimator. It has 11
lines of sight (LOS), at the end of each of which there is a fast neutron detector unit (DU). The DU
consists of two fission ionization chambers and two diamond detectors with different sensitivities.
VNC is divided into two subsystems: upper and lower. One of the DUs of the lower VNC is used to
assess the neutron background. The main goal of VNC is to reconstruct the neutron emissivity
profile and fusion power density with spatial and temporal resolution [1].

With prolonged operation of the system under high thermal and radiation conditions, there is a
risk of losing some of the detectors and their associated LOS of the VNC. This work demonstrates
the results of reconstructing the neutron emissivity profile using a probabilistic approach and neural
networks in the absence of individual detectors and LOS. Both solutions also rely on the
assumption that neutron source emissivity is constant along magnetic surfaces.

It has been shown that in order to meet accuracy requirements (10%) and measurement time
constraints (1 ms) in the ITER baseline plasma scenario (Q = 10, Ps,s = 500 MW), it is acceptable to
lose up to 5 LOS from one subsystem or up to 3 simultaneously directed towards the center or
periphery of the plasma. Additionally, the loss of detectors narrows the dynamic range of measured
parameters.

The work was carried out within the framework of state contract Ne H.4a.241.19.24.1024 dated
March 20, 2024: “Special equipment development, experimental manufacturing, testing and
delivery preparation to meet Russian Federation’s liabilities on ITER project in 2024 year”.
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