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Shattered Pellet Injection (SPI) is the baseline technology of the current ITER Disruption 

Mitigation System (DMS). The basic principle of the system is that cryogenically cooled large 

pellets are launched with velocities of up to 800 m/s, shattered on a structure and a collimated 

spray of pellet shards penetrates deep into the ITER plasma. As the DMS is a key for ensuring 

the lifetime of in-vessel components, the reliability of the successful pellet injection must be 

guaranteed. Altogether 27 injectors are planned to be brought into operation from the 

beginning of the pre-fusion power operation phase of ITER. 

A novel optical diagnostic system is being developed for the DMS which will not only detect 

the successful pellet launch, but also will measure the basic parameters of the pellet (size, 

integrity, velocity). The main aim of the diagnostic is to detect whether the pellet is broken, 

spins or the flight path is tilted thus likely will not reach the shattering plate. An observation 

chamber is being designed ~2 meters from the pellet gun, where the pellet is monitored with a 

two view shadowgraphy method. 

Detection is provided by an APDCAM-10G ultrafast camera system and three CMOS 

cameras. The APDCAM-10G camera continuously scans with 2 MHz frequency in 120 

predefined spatial positions. The pellet is detected in real-time as it flies in front of the 

dedicated APDCAM-10G pixels. A high-power laser with 100 ns pulse length and three 

CMOS cameras are triggered as the pellet arrives to dedicated parts of the observation 

volume. The system will provide 3 high resolution images of the pellet few centimetres apart 

as well as high temporal resolution APDCAM-10G signals, which can be reconstructed to 

lower spatial resolution pellet images. The optics and the detector system will be discussed in 

the paper, together with the supporting modelling and calculations. 
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