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Abstract: A new absolute calibration method based on the parametric down-conversion was introduced.
In the parametric down-conversion process, two correlated-photons were produced whose wavelengths
were 0.631 pm and 3.39 pm, the average photon countsper mode of the 3.39 wm were obtained by
measuring the ratio of 0.631 wm photon counts in the two processes including the spontaneous parametric
down-conversion and the stimulated parametric down-conversion, and further radiance of the infrared
source could be calculated. In this paper, the calibration principle and experimental device were described
and the uncertainty of this method was analyzed. The results show that relative combined uncertainties of

a OPO laser was better than 1.18% and prove the feasibility of radiance calibration of the infrared
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radiation by detecting the photon counting in the visible band. The study results are expected to be used

in the field of high precision calibration of infrared band based on stimulated parametric down-conversion

and infrared OPO laser and other fields.
Key words: remote sensing calibration;

quasi-phase-matching; PPLN crystal
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Fig.1 Schematic figure of parametric down-conversion theory
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Fig.2 Experimental setup of infrared radiance calibration system based on the parametric amplification
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Fig.3 Photon counts versus the rotation angle of half-wave plate

? BHSETHANAESE TRIGIRATR
BTt
P ) (0BT 75 4 4 1 % 5 e
KT BRI VR L L B IS BT e R

B 2(c) ] Lk B AR 56 58 T8 MER 4 . PR fh
A (A7 I Omni—A3005) A4 1E 2 12 A0 566 719

2 1.52x10"

= @] 4x10°
N S 4 > = 1.48X107 Assddsat A-A~A/‘ Y 2 A, Ak,
Wy Bk, FEERIIES PMT B HMCE 3 mm FLA2E g 1.48x10 AN
PN 2 S L {2 -3 2 L4dx107r -+ Spontaneous photon counts
ﬂéﬂ 550 nm E‘Jkﬁ?ﬁfﬁﬁmﬂ:ﬁ@{mﬂg'fﬁ [I;,g [:to T’;’E{)DIJ 2 1.40x107F - Dark counts 11.0x10°
28R 1T A 1) R2040 T 580 45 (PMT), U4 o Susedoy L n IS
. . . . . - r [T ] ./ [T | “10°
B R BT AR S W O 5 A £ 53 2 gomo] AWV foomo ™
PR A, 126 & 994 H B e A6 T8, ¥ : 4.0x10° {4.0x10
N N . . - s 0x10°F 12.0x10*
e (R 25 B T — 3B S T, R = .
ZR I X R 0 245 SR F S “ 05 1o 15 30 35 30
Times
3 NELREAHBEESW
g 1.55x10° (®)13.50x10"
3 BETHHHNATFEREFXERINAENXR g LS00 upaaian, it Al
: N @ ¥ ‘ 13.15x10*
ﬁTﬁ*ﬁﬁﬁ%%%%#%‘ViXﬁ%%ﬁ%FiE,:J ‘E’ 1.45x10'" - Stimulated photon counts
SH [N N N N ) —e- Dark counts 3
S, R OO T R O A g S 140x107 +SNR
HOTERE F0 B (6 3R L AR TE 1 8 M5 R T i £ ool S M pACMNG Lo ”
o TR 75 7 A DL R 5 A e L 37 8, L3 3 soxi0
RN KSR T R M BT e T E |
EES ) AP ’ i 175410
Times

WRYEE 3 B C R TR, 0 R iess 450,
ARS8 T RS 5T ™ LT 4
HARYERAME, XEHTSE T ERSREAA™
A% 1A O D e A, R — R E Al % D7 18] £ 2R

Bl 4 [ M2 ST G R A T ER 5 FW

Fig.4 Spontaneous parametric down-conversion and stimulated

parametric down-conversion and SNR
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Tab.1 Correction and uncertainty of the radiance

measurement
Relati tandard
Uncertainty factor Value elative s.an a
uncertainty
Band-pass filter transmittance 7, 0.745 0.000 5
Dichoric filter transmittance 7, 0.95 0.000 5
External transmittance of crystal 7, 0.991 0.000 2
Lens transmittance 7 0.933 0.000 2
Overlap factor « 1 -
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