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Abstract: The Gen 2 image intensifier is keeping a parallel technology development status with the
Gen 3 image intensifier and the debate over the generation division and performance upgrade is also
accompanying their development. Over time, as substantial breakthroughs for multi-alkali
photocathode in the extended spectral range occur, as well as the development of filmless
micro-channel plates(MCP) in some GaAs photocathodes image intensifiers, the term “Generation”
for image intensifiers has arguably lost meaning. However, there is still lack of accurate comparison
assessments for the filed performance that both generations have achieved. Though the existing
military specification cannot fully reflect the upgraded image intensifier characteristic and its actual
field performance, standards updates as well as investigations of the link between these characteristic
parameters and the actual field performance are necessary.
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(b) Gen 3 tube
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Fig.1 Difference between Gen 2 tube and Gen 3 tube
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JEE = AR A XR-5 & = AR ZARE | MR — k3R
Tt HFREFESHAB S FEARKT . Hig LR
FE RS , W S% P BRI, AR G R T S L
R 204 RGUE VL K B s, DAL B R 5%
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flt#, Photonis EFK, AHLLT HAiHI% LI585
2%, AG AZGHE 5E A% R0 U )RR A B R B
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% 1 Photonis B 1g B Es RS Table 1 Main parameters of image intensifier tube of Photonis
XD-4 XRS5 4G 4G+
Min. Typ. Min. Typ. Min. Typ. Min. Typ.
FOM (SNRxresolution) 1200 1400 1600 1770 1800 2200 2300 -
Signal-to-noise ratio 20 22 25 26 28 30 30 32
Limiting resolution/(1p/mm) 60 64 64 68 64 72 72 76
High-light resolution@?200 Ix, (min),lp/mm 50 55 55 55
Halo(with 0.35mm input spot)/mm 0.8 0.8 0.7 0.7
Luminous gain, (min.—-max.) @2x107°1x, cd/m*/1x | 10000-18000 10000-18000 10000-20000 10000-20000
Max. output brightness, @10 and 200lx, cd/m’ 4-17 4-17 4-17 4-17
EBI/ulx 0.15-0.25 0.15-0.25 0.15-0.25 0.15-0.25
# 2 HARRIS ] F9400/F9800 % 5| =051 3 2 e R 2 4L
Table 2 HARRIS F9400/F9800 M22H/M24H Gen 3 image intensifier tube
MI16H M18H M20H M22H M24H
FOM (maximum) 1600 1800 2000 2200 2400
@81 Ip/mm - - - 24.7-27.1 27.2-29.6
Signal-to-noiseratio @72 lp/mm - 22.2-25.0 25.0-27.7 27.8-30.5 30.6-33.3
@64 Ip/mm 21.8-25.0 25.0-28.1 28.1-31.2 31.2-34.3 34.4-37.5
Resolution, (min.), lp/mm 64 64 64 64 64
High-light resolution, @200 Ix,(min.),lp/mm 36 36 40 40 40
Photocathode @2856 K, pA/lm 1800 1800 2000 2200 2200
sensitivity(min.) @880 nm, mA/W 80 90 100 120 120
50000/n— 50000/n— 50000/n— 50000/n— 50000/n—
Luminous gain, @2x107 x 80000/n 80000/m 80000/m 80000/n 80000/7
(min.—max.), cd/m?/Ix @2410° Ix 14000/7—21000/{14000/7—21000| 14000/7—2100 |{14000/7—21000/|14000/7—21000/
T /n 0/m b T
Out brightness,@10and 2001x,cd/m’ 9.6-13.7 9.6-13.7 9.6-13.7 9.6-13.7 9.6-13.7
EBI, lulx 2.5 2.5 2.5 2.5 2.5
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