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Abstract

The rapid development of laser weapons poses a serious threat to satellite photoelectric payloads.
Based on a study of the laser threat mechanisms against these payloads, an analysis of laser threats to
photoelectric payloads on satellites in different orbits was carried out. Laser protection measures in-
tegrating laser threat warning, laser protection films and optical shutters are proposed to enhance
the laser protection capability of satellite photoelectric payloads.
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Figure 1. Laser-induced damage effects on CCD photodetectors. (a) soft damage effects; (b) hard damage effects
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Table 1. Typical damage threshold of continuous-wave laser on photodetectors

T 1. EEHSCX R RN ER B S A R B

T RIS YA BE
CCD 2.60 x 102 W/em?
CMOS 5.87 x 107 W/em?

45 B
1.19 x 10° W/cm?
1.62 x 105 W/ecm?

MRIJANEE AR F 1064 nm Bk Ok 58 5ns. EE MR 10 Hz)X CCD. CMOS #R &% A 4545 2508

1T THEIE[8], FER R ISPIRNSEAE T, 152080 SR 505 R (E WL 2.

Table 2. Typical damage threshold of pulsed laser on photodetectors
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J PRI 2% TAEM AR AR TR 1 i
CCD I 1.5 %1073 J/em? 0.29 J/cm?
CCD HE 1.9 x 1074 J/cm? 0.27 J/cm?

CMOS IR 7.7 x 1072 J/cm?
CMOS B 7.7 x 1072 J/em? 0.5 J/em?
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Table 3. Manifestations of laser-induced damage in optical systems

® 3. AF RGN RIAMTS

[TERUHESTNIZS R RIS
Eiyi 21k 304 L37¢t4
JEAN R T AR AZ (=232
KPR TREEHIAE AL
F P Bz
JiEE 3 J= B v i)
RIMHLL EHEZANES 374
eI 3
RIHNER RN

M RGEOCHII & FBRASE ATH R R BRI, HOE AR IR

ke PeRprmmas, gz

DOI: 10.12677/app.2026.168071 777

INAEEVEE


https://doi.org/10.12677/app.2026.168071

B 55

WS AT S RGBSR A, TG R AR TR . 5 F TR T AN FEDEEA R 1064 nm £
HHOCIWETE[10], SRRSO BME WL 4.

Table 4. Typical laser-induced damage thresholds of different optical materials
% 4. TREEFHRNATRAIRGRE
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Si 3.2 x 10° W/em? o eI ls
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ZnSe 2.5 x 10° W/em? H el 03s
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Table 5. Main performance parameters of COIL laser weapons
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Table 6. Typical performance parameters of solid-state laser weapons
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Table 7. Laser threat analysis for optoelectronic payloads on low-orbit satellites
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Table 8. Laser threat analysis for optoelectronic payloads on high-orbit satellites
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Table 9. Laser threat level classification and judgment criteria
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Figure 2. Integrated laser protection workflow
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