58 9 2009 9
1000-3290/2009/58 09 /6273-06

ACTA PHYSICA SINICA

Vol.58 No.9 September 2009
(©2009 Chin. Phys. Soc.

2008

412—800 nm

PACC 4262E

0.01% ° .

67

* 60378027

T . E-mail jjli@ aiofm. ac. cn

350—1064 nm

*
230031
11 16 2009 1 19
24
0.05% 800 nm 355 nm
0.065% . 350—1064 nm
1
2 3
4
NIST
SIRCUS MOBY
NISTAR
0.15% k=2 SCF
89
2000 PTB
10°*



6274 s
10
P
Va Vb
V.-V, T A
R A = P l
T A
1 Cryorad
/nm 250—50000
IuW 25—250
/ KimW 2.0
2. 1% <0.02
>0.9999
2.1. /h > 40
Cryorad [I 80 -
77 1
K 4.2K
Verdil8
532 nm MBRI110 700—1064 nm
MBD200 350—532 nm
1
'_1 1 5 )
LN, VT EINEE S PRE EmE L BRI
LHe ! ThEREHI4
[ S
, I RYA 1 K
| 71 S
{RIRAR vt D : | | IR et
BB HTAL i < | | o?
: kit
; —— R
RER  FBEHHRNRE
THEBL
KERWOLR

488



9 350—1064 nm 6275
nm 514 nm 633 nm
500—700 nm
0.05%/8 h 350—532 nm
2
P, P,
18 P,
702 720 P, P,
753 789 800 819 830 865 900 938 944 970 1000 P, 90°
1020 1030 1050 1060 1064 nm. 2 355 412 443 488 nm.
?
LN,
LHe |:| éll‘ﬁﬂi);ﬁ?ﬁi%% HeRE: 1
= i — tACAl
— T | ﬁJ%IE_%IU%g Llf@fﬁlﬁzl %
fRRERS ‘ » i
b L rren |:|
PSS g AIE
HEbL CELEp St
2
40  _a—pB e
" s a0 i AN
<t e
3.1. § 2.0 /-’/ '
L
1 2 = 1ok
24 3 U
AB M S e T e e w0 1o
S1337-1010BQ AB L Bt/ mm
V S0k M LV 5
10kQ)
100 W 2 mm.
20—25 C 50%—55% . 2
3 .
3 350—10064 B 970 nm
nm
750 nm 3.86x107°V/nW 970 nm



6276

58
1064 nm
1.79x 107°V/nW 1100 nm 1. 000000 - T
0. 999998 - / \\
5 .
= 0. 999996 RN
® T
3 T 0.999994 - k'\'-l_l
g "
0. 999992 |
3 0.999990 | <
300 500 700 900 1100
3.2. Ped/nm
1 5
! n, = 1.50375 4 +329:03478 3
2 A
sini;, = n,sini,. 4
n I 488
105 . 1 nm il = 56.690 3 4
2 4
4
3.3
Ux
U, Uy
U,
U, U, U,
488 nm 10
99.9% . !
12
5 .
488 nm Uy =V Ui+ Uy + Ui + Us+ Uy + UL, 5
5
. hdll Uy = v ULy + U 6
e[ TEgSE  WOE i 0 pear - Fn
<— 100 mm —, Upen U,
Lie | 2= = IZ[D?E ]
—— L woen
RS ST I_E_Iﬂﬁmﬁmugg .
6 7 350—1064 nm
4
412—800 nm
B nzcosiz( 2n,cosi, )2 ) 0.05% 800 nm
" ny,cosi; \ n,cosi; + n,cosi, 355 nm


Absent Image
File: 0

Absent Image
File: 0


350—1064 nm 6277
_ 0.065%
4.0
é L
o P
3.0 5
1 . 4.
g [ . .
£ 20l / \ i
B s / ) I/\ / /
1.0
1 L 1 L 1 1 1 1 1 1 1 L 1 1 1 L 1 ]
300 500 700 900 1100
B/ nm
350—1064 nm
6
6.4
—=—A .o J—
6.0 —=—B 412—800
<+ - —a—M
S 56F 1 nm
® /l 0.05% 800 nm 355 nm
5.2
RIS a
% 4.8F \ j.\"
Ll R ‘/‘y /3@ 0.065% .
\.zg .__=s-N A><A \‘415\
4.0 4,
300 500 0 1100
Yﬁk/ nm
7
Gottwald A Kroth U Krumrey M et al 2006 Metrologia 43 125 7 Zheng XB WuHY Zhang ] P et al 2001 Acta Op:. Sin. 21 749
Carter A C Lorentz S R Jung T M 2005 Appl. Opt. 44 871 in Chinese 2001 21
Samedov F Durak M Bazklr O 2005 Optics and Lasers in 749
Engineering 43 1252 8 Houston J M Rice J P 2006 Metrologia 43 S31
Ahtee V. Brown S W Larason T C et al 2007 Appl. Opt. 46 4228 9 Tayor B N Kuyatt C E 1994 MD 20899-0001
Chang J H Wu L A 2003 Acta Phys. Sin. 52 1132 in Chinese 10 Werner L. Fischer J  Johannsen U et al 2000 Metrologia 37 279
O 2003 52 1132 11 ZhaoK H Zhong X H 1984 Optics Beijing Peking University
Zheng X B WuHY Zhang J P et al 2000 Chinese Science Bulletin Press p248
452009 in Chinese 2000 12 LiS WangJ Zhang J P 2005 Acta Opt. Sin. 25 609 in Chinese
45 2009 2005 25 609



6278 58

Accurate calibration of the spectral responsivity of silicon
trap detectors between 350 nm and 1064 nm”*

Li Jian-Jun®  Zheng Xiao-Bing Lu Yun-Jun Zhang-Wei Xie Ping Zou Peng
Key Laboratory of Optical Calibration and Characterization ~ Chinese Academy of Sciences  Hefei 230031  China
Received 16 Noverber 2008 revised manuscript received 19 January 2009

Abstract

In optical remote sensing the calibration of remote sensor plays a key role in the quantificational remote sensing. A state-
ofthe-art highest accuracy standard transfer method is developed which can transfer the standard cryogenic radiometer to
secondary standard trap-type detector and the absolute spectral responsivity calibration system is set up in the band between the
visible to near-infrared in our laboratory. It is required that the process of standard transfer should produce little measurement
uncertainty. In this paper a Ti sapphire tunable laser doubler and single wavelength laser in 24 interval of wavelengths
respectively are used the spectral responsivity of three silicon trap detectors are calibrated absolutely. The key techniques
involved are the accurate positioning and adjustment of the infrared laser and the simulation calibration of window transmittance
etc. which have bean successfully resolved. The result shows in the visible 412 nm to 800 nm reqion the total relative
standard uncertainty of the spectral responsivity at the laser lines is less than 0.05%  while in the UV 350 nm and NIR
regions above 800 nm the total relative standard uncertainty is less than 0.065% . So the trap detector can be used as a transfer

standard detector for calibration of space sensors in the band of 350 nm to 1064 nm.
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