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Influence Analysis of lon Feedback of Microchannel Plate on Image Intensifiers

Performance Upgrade and Its Improvement Approach Exploration
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Abstract: The effective quantum availability of image intensifier for several typical image intensifier were
evaluated by introducing a conception of noise factor of image intensifier, and the effect of ions feedback of
MCP on performance of image intensifier is analyzed. Therefore, the realization of low ion feedback and low
noise figure MCP for image intensifier performance to be upgraded to the fourth generation image intensifier
merit figure is equally necessary and important for both GaAs photocathode image intensifier and
multi-alkali photocathode image intensifier. The remodification of MCP substrate microstructure through the
reformulation and devitrification treatment, and restricting ion poisoning resource formation within
channel inner surface of MCP substrate, is an effective approach for the realization of low ion feedback and
low noise figure MCP.

Key words: image intensifier, microchannel plate, ion feedback, signal to noise ratio, resolution,
photocathode sensitivity, noise figure

0 3lF

TEEIE (MCP) AF O GG 5 1) J A HL - ik
LA, o 2 ARG SRR AR, AEITT-V
BALEDMILEE (GaAs) FEJE LB Al Ga,As/GaAs
SRR FFR I 2EHE Cs:0 WG B i £ H 2 Fl
(NEA) JelAM, 258 =AU g smas ks &0, (H 5
SR A PR) A M BB AZ DL 5T PR T AN 7 DR IR A 2 oK

kS BEA: 2014-10-11; 83T HHER: 2014-11-10.

VAP T AR SRS T MCP i AT LA AE
(R8s 1 B A7AE, BRAE T b BOLBIAR e B 72
HACHTRAR, B TR 2006 I ERFSR it
ARG s A% ELARAEOE B R R b S e B e B AR
¥ = A it B AR IR R AT Se e ) 22 1,
b Tk TR TR NI, g R S =AR
GHG SRS VR REA 55 PR M R Aok

Tl MCP 88 28— [ 52 S BRI A1 0 =AU KT i

EEREIMY: Wnid: (1965-), 5, Whw L, 1, SEZERFIUTT ) T R0m AR ¥ B AR 2% A o

E&WMB: HF ARSI EIH, %9 61275152,

327



F37h 4
20154£4 H

AP INE S N
Infrared Technology

Vol.37 No.4
Apr. 2015

N REMES, (BT HASEE EAAERA
JE, IR AR I DR AT LAE S B (5 0 LU PR 1] I O
AR A E Y, ISR RO T ¢ IO 4 kT
=PUAR” ORI E bR AE, ST AR T T B A1 A
CMOS  TERG A AE N 1R N 8 0 R0 3 S50 o) e
TSR SE M, i A Bl WL, IR 2rdh, H
W LT SN LT MR 22 i B G il & R G rIT R PO,
{HER Y] Photonis 11 22 B3O P AR 518G i 25 D6 BH Bl Rl
FFSE4E m IFBE— 20 40 B T 40 A e i i 8 Y [ 1 S A
L, HEH T H UL Intens (R g U,

S SO A5 G i s PR s AL LA 2 PR AR
om0 A AR T T VR, 43 T MCP T
VRS H H A5 3G WL 5 1R IR B 1 SO0 5 38 5 24 1
FAR P52, BEHH T 018 A2 B AL B G B AR A5 1 it
Ay, IR Z OGRS G TR A, TSI ) PU AR
SRR RETES,  SEIACES 1 S IG5 R MCP
HBEA A S R ZEPE RN S, @I e MCP kA4
PeFS AR AR, 2550 MCP ARS8 1) i b
AEBE, DLIEZ0) MCP HEAR R i ek i H ), 40
I S 1 It A S5 R AE MCP 18 A BEL T T
IR, AU ES T = 15t MCP 1A SR I& 12

1 BFIEEFHNREFETMENEFEE

1538 58 A K P RE D€ T ILAEAR IS R (1 H AR 4R
DA RS, EBELL (SNRD & HiR G A 7RI
S5 CLN AT B K76 P B AW 75 it i ) dee g 7 5
MAE—E KRGO UL, EHRFE A OE THA
FEHONAMEIG 5 A5 I WE L, 12 B 2 1 P TR
SRS 13 R B R L (MTF) Bo PRk ig

St (01 B T e 15 o 45 g 15 15 EERARE PR 7
ISR A B it 5T AT B PPATY o AR it i S £ 3% B
JoPE TICHIMRI B 7R, BB R TR Y
JIARBIEEE, (HR 280 F TR gn 9t it e L 1)
K H T ICHIRADGHE 72 BT MCP JTAF/EH R AL
BRIV ARG Ge vt o A, SGBIAR ey H 45 1 bE i 1 2%
HZL MCP 538 2 )5 52 IR ARUR, XA AR
A5 % [ R FEE T PG 04 4% (1) U 75 R ok ey 2

_(SIN), NS [QE
" (S/N),,  (S/N),, VQE

s (SINY 2K FDEHIG A H 2] MCP 155 1S
ELE s (S/N)ou A BRI B AS 4 S I L, BAR DL DT
(03 B R AR s i Rl Sl — 2P I G vk v, (HIX L 5E
i) f 3 5 MCP (1538 53 25 7 R DL 20, BRI (S/N Do
AR Ok F GBI 4 S S 20 MCP 538 J5
RS SRR S A2 E IR IR 4> R A
o KJ25 Mil-Spec. MR 4412 2 AL IE R EL, 1ni
A& Mil-Spec. MR ZF, K ATHER 1. QE, VGBI
Wi FRCE, QE. At A Diik BIME Y a8 9 bt 111
AR TR o RG] TE I A5 38 5 (1) e 7 TR 1R
A A S0 TR TR LG

1 HIES T LAY PG 2 1 G B R R
JE A ECR > 0 2RO R () A R g
PR ATRARIL, BRI R 106 AR R RS
AR TR O AL, (0 = AR5 28 1 e 4%
R [ WIH R 8 ARG I s 0 S 1 22 5,
BB AR A5 18 2 1 £ I LA R R B0 AN b T [ 20
BRI = ARG 502

(1)

R LR RR I A 1 IR R RBOE AR R AN 7 B ) B 7S TR T [ R AR

Table 1 Comparison of photocathode sensitivity, SNR and resolution for several typical image intensifiers

Tube Type and Sensitivity 2856°K,  Radiant Sensitivity (Min) pA/W SNR Resolution Ip/mm  Noise Figure
Manufacturer HA/Im, 800nm 830nm 850nm 880nm

XD-4 (Photonis) 600~700 50~60 40~50 20~23 57~64 1.15~1.22
Gen. 3 (Omni [V) 1800 - 190 80 21 64 2.02
CNT-4 (NVT) 700~800 65~78 50~65 - 22 60~64 1.20~1.28
XRS5 (Photonis) 700~800 65~78 50~65 25~28 64~72 1.01~1.06
Thin film Gen.3 (Exelis) 2000~2200 - 220 120 26~28 64 1.7
Unflim Gen.3 (Litton) * 2200 - 200 120 33 72 1.4
Intens (Photonis) ** 1000 30 72 1.05

* Litton 15 Z84fE H A TCME — ACBG st ey — LR PUAR, EPEREAREE, HATSEtfrfEA AL, Ja bk e =,
**Photonis f# HEHH Intens GG R BB IEHCN A, Intens MGHE W RS I #6 £ 2 1000 nm, HBAAAFEARATE,
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