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Abstract; According to the optical beam superposition principle, a set of linearity measurement devices of
spectrometer photoelectrical detecting system was developed. It consists of a 300 W super-quiet xenon lamp, a
250 W halogen tungsten lamp, a neutral filter group, double apertures and optical imaging system. The ra-
diant power of the optical beams is manipulated with neutral filters and optical beam superposition is achieved
using double apertures and optical imaging system. The spectral range of this device is 200 —2 400 nm and the
dynamic range of the linearity measurement is 10*. Tt can simulate the extraterrestrial solar spectral irradiance
and can be used for measuring linearity in solar spectrometer photoelectrical systems and silicon photodiode
standard detection.
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Tab.1 Optical density and the transmittance of the neutral filters

Filter wheel No. 1 No.2
Filter labels Optical density Transmittance/ % Optical density Transmittance/ %
1 0 100 0 100
2 1 10 0.1 79.43
3 2 1 0.3 50.12
4 3 0.1 0.5 31.62
5 4 0.01 / /
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Tab.2 Uncertainty of linearity testing

Uncertainty sources Uncertainty/ %
V, reading stability and reproducibility 0.1
V,, reading stability and reproducibility 0.1
V(s ,p) reading stability and reproducibility 0.1
Combined uncertainty 0.14

5 % ®

DA E BEEIR OE#EE rp e A SO
AR IGF 22 G IR G SOE LRI R S
JEMRE B, e SN R B CTE R IR T M 1 ]
LB FYETE LR . 5 R B 3 45 0
LRI ARZCNEE D 2. 8% 3 4 0 2 P ARZR R
N 0.6% A HATARLAEBIE . ARLE I & A
BiRE AL T 0. 14% I AN A2 J3E 0 A2 I P A
FRFREK

(1] &R TR ERER SR B R SR MDEIRLT ). + B 5 ,2015,8(6) :909-918.
LI ZH G. High accuracy spectroradiometric standard light source based on detector standard[ J]. Chinese Optics,2015,8

(6) :909-918. (in Chinese)

[2] LIZH G,WANG X X,ZHENG Y Q,et al.. Absolute detector-based spectrally tunable radiant source using digital mi-
cromirror device and supercontinuum fiber laser[ J]. Applied Optics,2017,56(17) :5073-5079.

(3] Fdaw, &0, 2ot . ARMERDGIER S ARG ]. 65 4% T42,2017,25(8) :2004-2010.
LI F T,LI ZH G,WANG X X,et al.. Self-calibrated spectral radiance standard source[ J]. Opt. Precision Eng. ,2017,25

(8) :2004-2010. (in Chinese)

[4]  ZadCR,F4awW, Rudk, F. FY3A AR DRSS ERE AR ] 5 $4K,2009,29(9) :2590-2593 .
WANG SH R,LI F T,SONG K F et al.. Ultrariolet ozone vertical profile probe for FY-3A meteorological satellite[ J]. Ac-

ta Optica Sinica ,2009,29(9) :2590-2593. (in Chinese)

[5] O'DELL C W,DAY J O,POLLOCK R, et al.. Preflight radiometric calibration of the orbiting carbon observatory[ J].



2 PIMEDL 25 FH TR PGS AR F AR 2R G2 R 105 301

(6]

(7]

[10]
(11]

[12]

[13]

[14]

(15]

[16]

&

o A RS R B AL, M

IEEE Transactions on Geoscience and Remote Sensingl ,2010,49(6) :2438-2447.
LI ZH G,LIN CH,LI CH L, et al.. Prelaunch spectral calibration of a carbon dioxide spectrometer| J]. Measurement Sci-
ence and Technology,2017,28(6) :065801.
THUILLIER G,FOUJOLS T,BOLSEE D, et al.. SOLAR/SOLSPEC :scientific objectives, instrument performance and its
absolute calibration using a blackbody as primary standard source[ J]. Solar Physics,2009,257(1) :185-213.
SANDERS C L. Aphotocell linearity tester[ J]. Applied Optics,1962,1(3) :207-211.
SANDERS C L. Accurate measurements of and corrections for nonlinearities in radiometers[ J]. Journal of Research of the
National Bureau of Standards Section A :Physics and Cheimistry,1972,76(5) :437-453.
BUDDE W. Multidecade linearity measurements on Si photodiodes[ J]. Applied Optics,1979,18(10) :1555-1558.
MIELENZ K D,ECKERLE K L. Spectrophotometer linearity testing using the double-aperture method[ J]. Applied Op-
tics ,1972,11(10) ;2294-2303.
SAUNDERS R D, SHUMAKER J B. Automated radiometric linearity tester[ J]. Applied Optics,1984,23(20) :3504-
3506.
THOMPSON A,CHEN H M. Beamcon III, a linearity measurement instrument for optical detectors[ J]. Journal of Re-
search of the National Institute of Standards and Technology,1994,99(6) :751-755.
THEOCHAROUS E. Absolute linearity measurements on LiTaO, pyroelectric detectors[ J]. Applied Optics,2008 47
(18) :3397-3405.
THEOCHAROUS E. Absolute linearity measurements on a gold-black coated deuterated L-alanine-doped triglycine sulfate
pyroelectric detector[ J]. Applied Optics,2008 ,47(21) ;3731-3736.
THEOCHAROUS E. Reply to comments on “ Absolute linearity measurements on a PbS detector in the infrared” [ J]. Ap-
plied Optics 2007 ,46(25) :6495-6497.

ETp

FENI(1972—) 5, EMRKEN, 1 IE
R A AR 2 K 2 B 4 B 5T
JRBFFE 0L, EE A (A R R A
Bt 5 78 AR J5 T BF 9. E-mail; lizhg

@ ciomp. ac. cn

MBI (1992—) , 55, AL T VLN,
S 2014 AR EBRERR L E R
o Pl S B Ll 3R AT B A
2018 AEF o [E B B KA OGS E L

FOLIE S E AR T7 I BT 5T . E-mail

sundebeil4@ mails. ucas. edu. cn

ZHEH (1941—) , 5, RN I,
1964 4F Kl F R FF A2, 1980 4F ~ 1982
AR T [ E R Y L SL 5 %= (NPL) iy
[) 2723, 322045 ) D' 2 R SRR |
SRHN- LS B AM I BOG S B I 2
7 BIRFSY, E-mail ;li_futian@ aliyun.

com



