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_ hstray (t) : kt
=t R a7
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2V TE S G U W 1% A 3 2% HCHR SO0 P R Y W] SR
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N T B8 UE AR SCHR O A R SN A B
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B3.7—4.8 um, #2150 %640 x 512, BITR
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A100 mm x 100 mm, L 1F & B 78 B 2 5 A
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3.1 AwiRkHES EFRIEIRIIE
3.1.1 =EARLZXR

NTERAIE PR 2% R T B U B 1 B AR R A
B2y, 0 R BN T SR B RS e, FRATT % HY
300 mm x 300 mm BARFEATE S 2R, Bk S
2SR A EE B s = 10 mm. A EHAIE Y 1 ms,
W BARIEE 4355 30 °C, 40 °C, 50 °C #1160 °C
AT SRS e bR, F 0BT (320, 256) 18 A 2 Jn
Bl 4 B, Ehs TR

h = 2311.0739 x L + 347.0684. (18)

5 Ar 7 FE (11) AT, AR5 i) 18] ¢ B4 N
ms, 1531 msFH I A] RN R G = 2311.0739,
B haet1 + hdetz = 347.0684.
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ms f12 ms, 75850 (8] 5 2 Gofar th AR FE IR R,
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3.1.2 HxIFAF -afedZN S E 7] 58418
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HRYE LI S RO SR Op_qa, KR/,
HOg B R RN E AR . B R B A
P, RN 285 BAREE B 9 10 mm. 5 BAR RS
4300 mm x 300 mm, 7E = 20 °C F 17458 5t
SE AR, ALAY I E] 1ms. XFF o0& e, i (7) AT
ke = 7.0431 x 10710 (R SR ERI 28 % 4 S @ = 1)
M) 1, %6
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H G = 2311.0739 HEFr 7 23K (18) 15 3, R 7
(9) 2153 2115 SR 5 B BRI 48 ST AR S &
Pp_qa, = Ly -a} - (M — 3.1303) = 2.4745 x 10712
W, HA Ly = 09739 W/(m?-sr). Ty 548 5
IR RGN KENAL = Gy - Pp_qa, = 8.1
DN, /N Z e M 7 5] ke 1 K FEAE % B, AR T
Zng, BT SRS X R G I R ] L2
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Gitay K219 71.5 DN, 2 8 318 K 5 8 44 8Os
SR EIRR 2. R ASCERER) 300 mm x 300
mm [ Y5 2 1R 8 05 3 2 =i 20 °C T ISR I8 BR,

HA b %777 3K 15 IR 28 haetector (1) 1 H 2
RS . SO E e B O R T I B K S
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18 GBI E (4 48 58 & Peqge = 3.1301L7 - a2, 5
HCME TT 2 8] R 258 0.01%, PR IR A A 58 A i
HEATRIN 45 B 51| FE S 21 e S0 08 B 2 3 S0 1.
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=

NN FRGE N R AR O, 30 R B AT B Sk
(R S E RS Se. SEUG R B Wi 6 B, WA R
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TR RGN A EEES. WIS N = EAE R, &A1
K100 mm x 100 mm /)N 5 AR BT E 4R, |
F RGN BN 50 mm, 1%/ A 2 U
BRI E AR K. SRR N A P )R AR A Y ]
WEN0-—50 °C, [A]fE5 °C.

6 RIRBER R bR S

321 ARRFRFBET wht ko954 € ir

SRR B E N 30 °C, 40 °C, 50 °C A160 °C,
FERR X 1) 1 ms R BEAT 58 5 2 b, 75 BRI 2% 5
ON S 258 S5 7 110 i 97 46 o R 45 3L 5 10 A8 40 it 28
7R, BRI B0 °C T3] 50 °C BRI 2%
S L P B 2 G B KA IR 2 0.45%, HAS
LA 8 O ml R e s ) B A e B 3 B VA B PRI 2%
(I B R ANBE SR S I B AR, A A, B Sk iR
SE bR R i B B A PR SRR T K, B
i S 5 A BRI TR A G

S B 1) 5 3 R S () 28 1 56 R AR AN A
i SkAR A e bR S I TR AR BB, Kk, Bk e
i (13) 20 H 2% BEOAR 5 hsgray (8) FNER TN 25 B 55 R R
1S R H 2K FE B Pdetector (t) 2 9B 23 I 1] F 26
PERREL.

050702-5


http://wulixb.iphy.ac.cn
http://wulixb.iphy.ac.cn

) I % R Acta Phys. Sin.

Vol. 64, No. 5 (2015) 050702

2100

2090 |
a/\/NH"’*/\_*/"

2080

2070 |

2060

2050 |
2040 |

I B2 /DN-W ~L.m2.sr

2030 |

2020 _—
0 5 10 15 20 25 30 35 40 45 50
IRERIRE /°C

B 7 SR SRARRS S8 5 M 2 B I P A48 10 h 2%
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2 ms, 55 5T R 5 2 bR, 15 BFR 4 IR 5
T BRI hstray FIR R WE S iR, ML A 45 R
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Ut 5 ARy I IRL AR IE BE, 77 & (13) SRS 23 Hr
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700
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o
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0.8 0 63.13 1.92
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25 217.43 6.63
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Abstract

Stray radiation is an important indicator for the infrared optical systems involved in the process of designing and
testing. In order to measure the internal stray radiation in infrared imaging systems, a method based on radiometric
calibration is proposed, and its rationality is verified by theoretical analysis and experiments. Firstly, the model of
radiometric calibration without lens, in other words the detector for absorbing the radiation flux directly from the
calibration reference source, is developed to show the influence of internal factors of the detector on the system output.
Then it is compared with the results of calibration of the infrared system with a lens to obtain the system output results
from the optical system, namely the internal stray radiation caused by the optical system. Finally, experiments are
performed to prove the correctness of the theories proposed in this paper. The proposed method has some advantages,
such as simple operation, low demand for the experimental conditions, and the capability of measuring the internal
stray radiation accurately. It can be used to guide the stray radiation suppression in the process of infrared system
designing, to verify the stray radiation analysis results, and to test whether the stray radiation level meets the practical

requirements.

Keywords: cooled infrared imaging system, detector array, internal stray radiation, radiometric calibra-
tion
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