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Simulation research of electrostatic field of MCP input

in proximity image intensifier
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Abstract: The electrostatic distributions between Micro—channel plate (MCP) and photocathode will affect
the movement locus of photogenerated electrons and the proximity image intensifier’ s performance.
However the distributions of electrostatic fields and equipotential lines were complex due to a lot of
micro-channel in the micro channel plate. So this paper simulated the electrostatic distribution of MCP
input in proximity focusing low-light-level image intensifiers by the finite element simulation analysis
software Ansoft Maxwell 3D. How the electrostatic distribution of MCP input were affected by micro-
channel diameter, angle of micro-channel, minimum interspacing between micro-channels walls and
flaring-condition of the input end of the channel were analyzed according to the simulation result.
Meanwhile, the photogenerated electrons’ trajectory and image intensifier’ s resolution affected by the
change of electrostatic distribution were discussed. This study will provide a theory foundation for the
fabrication of the high quality MCP.
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Fig.1 Electrostatic distribution of parallel plate capacitor
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Fig.2 Electrostatic distribution for the input of MCP with different

MCPs’ micro-channel diameter
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Fig,3 Electrostatic distribution for MCP with different interspacings

between micro-channels walls
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Fig.4 Electrostatic distribution for MCP with different angles of

micro-channel

2.4 ROEERY OFRENiGOLEBEGS mER

EpA!

A 37 BUIE s B0 AR 1 5 2 T RIS I 1 S A
Ao S L B A% A1 MCP JE]BE 150 m , % B B S
F£ 4 10 pm , MCP #i & FE 12 um, 3838 [ L5 H 4
197, Ff 38 3 A 114 388 38 L B2 0 4 pom, fE 18 FL [R]
FE 10 pm, fRGEE LA A R 00, MCP |2 5 — il
B SRS )2, BRIMEELARY O ERAEY
[1,6.8.9.8 pum) X 55— W R £E R G L A AR L .

Bl 5 AR BRSO o B AR A s Y F
Yo Aatst . B 5@)~d) 5 A3 0,6 wum, 8 wm,
9.8 um ¥ EHAA NGO, WEH ] LY
PR LT 97 1 B A8 4 30 3 3 L [B] B B A R e
TASBIHGEESL D, SRS ML 2E
] F P47 T vl 3 Al 3R T A A TR IR R 785 eV,

Voltage/V
785¢eV (a) No
7.900 0e+002 '
7.890 0e+002 =
7.880 0e+002 — = =
7.870 0e+002- 1
7.860 0e+002 790eV
7.850 0e+002 z
tx
- =TZ
0 0.0015 ™™030mm

(b)6 pm

Voltage/V ~ ———
7.8000e+0020————f—————
7.790 0e+002
7.8000e+002
7.7700e+002
7.7600e+002 7z
7.7500e+002

Voltage/V e -

7.750 0e+002
7.740 0e+002
7.730 0e+002
7.720 0e+002
7.710 0e+002
7.700 0e+002

Voltage/V S

7.750 0e+002
7.740 0e+002
7.730 0e+002
7.720 0e+002
7.710 0e+002

7'7000“002[\0 0.0035 0.0070mml\ z
Y

B 5. R [ 11 T 6 A S 3 53 4
Fig.5 Electrostatic distribution for MCP with different
micro-channel flaring diameter
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