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Design of infrared and visible optical diagnostic system with wide
field for EAST Tokamak plasma
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Abstract: A middle infrared and visible optical diagnostic system was designed for EAST Tokamak
plasma. Through adopting innovate optical structure, the system satisfied the imaging requirements, and
avoided the radiation and stain at the same time. And through using dichroic beam split mode, the middle
infrared and visible path can image with common aperture and filed, which improved the observation
efficiency. At last the wide—angle infrared and visible plasma imaging system was designed, with 3 mm
aperture diameter and 58°x47° field of view. After alignment, the optical performance was tested, and
the results show that all of the indexes satisfy the requirement the system. Through the imaging
experiment for the discharge process in the EAST tokamak, the middle infrared and visible path of the
system can image with wide—angle and high contrast synchronously.
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Fig.1 EAST Tokamak device
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Fig.2 Observation region of EAST cavity in horizontal direction
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Tab.1 Parameters of infrared camera

Parameter Value
Pixel number 640x512

Pixel size/pm 15x15
Image size/mm 9.6x7.68
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Tab.2 Parameters of visible camera

Parameter Value
Pixel number 1 280x800
Pixel size/pm 20%20

Image size/mm 25.6x16
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Fig.3 Structure of front reflective system
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Fig.4 Middle infrared optical path
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Fig.5 Imaging quality of middle infrared system

3.3 AN ERFERASHTUARIME TR

o2 RGEZOCATE B EE R A I AL
BB A R G0 2 28 T RN 28 5k A 1 B IO B 1)
ZHBOt TR F B RS QIRLEEAS w8 B e D8 I B A o
RN, LA 1 ¥ RC5AT LAGE o 2 40 52 bs 25 B, B
W4 AL 2 AR 5 BE U P T B
34 TRRFIGITRER

Al LG B 2t AR B R, B R ETIE
MBRASAR , FE P AL Z B 2B Y8 i A Fr o i
AU By LA i, LT S 2R 49 R A B AL el
ARGV RSB, P s R A a2 R IE,
AT BRI A — B B R H ZnS AL, LAIKR
£ ZnS W B BEXT AR, S5 i AR B 4R H
BT R HZF62 . WK 6 FTR .

Pl 6 [T LG BB
Fig.6 Visible optical path
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Fig.7 Imaging quality of visible system
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Fig.8 Whole structure of system
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Fig.9 System after alignment
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Fig.10 Actual installation view
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Fig.11 Plasma image acquired by system
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