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Abstract; A UV standard detector calibration method was researched to improve the calibration accu-
racy. A High Accurate UV Radiometer (HAUVR) was established, and the standard response of the
UV radiometer was deduced. In calibration, the HAUVR was used to transfer standard and the sub-
stitution method was adopted to eliminate some uncertainty factors. Finally, two kinds of calibration
methods, namely, standard light source and standard detector calibration methods, were taken to cali-
brate the irradiance of an untested light and the irradiance response of an ozone vertical detector. Cali-
bration results show that the uncertainty of calibration has been decreased to 1. 6% by standard detec-
tor calibration method, which proves the efficiency and high accuracy of the UV standard detector cal-
ibration method. It realizes the engineering applications of the UV detector calibration method.
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Fig.1 High accuracy UV radiometer
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Tab.1 Uncertainty of High Accuracy

UV-radiometer(HAUVR)
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Fig. 2 Calibration of untested light irradiance using

HAUVR
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Fig.3 Calibration of untested light irradiance using

standard light
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Fig. 4  Comparison of calibration results between

HAUVR and standard light methods
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Tab. 4 Comparison of two methods
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Fig. 5 Calibration of irradiance response for ozone

vertical detector using HAUVR
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Tab.5 Calibration of uncertainty of irradiance response for

ozone vertical detector using HAUVR (%)

AN 2 i ok IR N BEH AL
e R B R LT ) T R e 7 R O 1.3
WERLER I &5 = B M 0.5
ASCHS Wl FOR R o A 0.6
PR R GRS A 5 0.5
AHOCT 0.3
ST CE 7 AR IF 77 1.6

i 2% 5w AL, A 5 B BLRT A5 O KA B X
T EAR R 2R 0. 6%, 250~400 nm YR
TR MR AR AL IS B G, Oy T ME A AR E A 1 R
BE L RUR AT B . R R TR A RS L KR
A4 Ll AR VB 1 LA B I R G I 2 A R A
SR AN E BT 0.5, BTORIRT A
R A% 8O R . 2% WO TR AR 2 R
0.3%.

LRAH L EIN R w5 M R S E AR
B AU S e R e 7 N 1L 6%



1702 b e

K TR

5% 20 &

4.2 tRAEXFEERR SEERNE R E ML
E

TEE AL E, ORI NIST AR Y68 F528 Xf
B4R T EEIN A AT e REE ) 7 B A R

A o Y VR 42 R G L AR T PR AT
By, B TR EAARIALHEAT 3 IG5 RE&E . TER
YEG R RE OB 0 09 1% B0 B AT A5 2 AR 1 Y
R O 7 L 0 5K (15 Y B 1 R AR M
U5 F528 Y5 IR,

SED
Rep = ) 15
0 (15)
AR (15) 4
AR (D) _ 7|AVL(D | ‘AEl(/\) ’ ‘wz
Re (D *[ V.o | TIE® ]| T
(16)

B A E BERIR L3R 6. MR AL O
DR S AT T8 RO R0 B Y I R 25 A
3 mm, EXESRR R 1,206, (X2
TRCASE B ) i 25 2 2 5 A A 05 ¥ S I AR A5 s DI TR
) B2 2 AR A8 A, 2E TS BRI R B R AR
AP 300 T BToRS BE RS Ak TR 0.6 00, HER
i B A TR 1) B E 5 b HE AR T 4% € AR T A AR TR

R6 MAERBREMRREEERNM
ERENERHEE
Tab. 6 Calibration of uncertainty of irradiance response for

ozone vertical detector using standard light (%)

AN RE JE R R ANWHE B H AT

PRUEC IR A B AN E BE 2
JEUR 5 A IS S SRR R
B S AN B 5
P ASC 57 Ml 25 7 SF B AN Wi A S
ASCA D RN 2 A o A
W R GLEERS S A A
RHOLT I
ST CRITRUMIT I

[§%)

1.

D O O O O
D> w Ul o>y Ul

4.3 FMERTERLR

O3 BT W 72 5 J7 1 B AN B RE JEE TR A o R
) gk 5 D7 1 AE B T AR HE TR B AN 10 E 3 Y 1)
I SR FAE A T BR T 22 A I 2 2 TR 3%, i 42
T ERRRE . R T R I5 I E bR A R R X
oo PRSI A 4 2R 0B 22 0 2. 204 AR e
VR SE AR L LR SR I 25 7 b 125 B9 AN 18 2 2 73301
2.6 0 1. 6 2% TR 1R 22 SV I A AT LLIA Ol T il
J7 5 E AR A R — B, TS AIE T b HE S0 5% E B
e .

xRT AHAZERREEERMNUEEERELSRILN

Tab. 7 Comparison of irradiance response results of

ozone vertical detector calibrated by using two methods

ek SUAELTE TR DU S R /(W e em? « nm 1) TRl B Iy o L X
/nm A E 0 5 5 FRUE L L5 A S b g 22
280 6.18 6.08 0.022 1
313 4. 80 4.73 0.021 5
352 5. 67 5.958 0.022 6
365 5.82 5.72 0.023 8

5 & ®»

AR SC T 58 55 AR HE R D i 52 B 7 1 JE T BF
FE N T RSP T M T R SR S
WERR ST T4 S 1T R 2 b o A 3 ) o i
JEE R T S AN R 2 5 DRI A o o A ol A
JH R TR v 4 S 3 BE AT A AL 3 T I Y

SR P A1 5 A it AR 4 3 BR T 22 T0URE R
To TEICEEAN LR R BEAR HE SR T R B
PRI o R b 7 126 X o 00 D' 10 4 U R A 0 3 J
ASC s A S8 W) 7 JEE HEAT T AR E L F S AR DL IR E
PRI IEAR HEXS IR T A o 48 I 45 5E B O7 15 9 A
ROPERN RS BE o b v 2 I 48 7 B 07 2 B AT 5T % T
A v S ARORT E I DR R 25 R AR 7 vk 9 AR AR N
MAHHEEZ L,



55 8 OB A RN B S AR MR DU 2 1Y 8 A 1703
s ) tween radiometric scales on UV-VUYV radiant stand-
S ard light sources[J]. Opt. Precision Eng. ,2004,12
(1] E4. EaUk .4 W PU58 5 SR I 2% 40 51 5 1 O (40373379,

(2]

(3]

(4]

52[J]. k% $4k, 2010, 30(4):1026-1030.
WANG R, WANG SH R,LI F T. Investigation on
the radiation calibration system of vacuum ultravio-
let detector[ J]. Acta Optica Sinica,2010,30(4):
1027-1030. (in Chinese)

&Y AZE, RHAFLEAEFIM] AL b
ST RS R 51990 68-75.

CHE N Z,YAN D Y. Radiometry and Photometry
[ M]. Beijing: Beijing Institute of Technology Press,
1990:68-69. (in Chinese)

JEBR AR A e, AR K F R R [M].
WL W VTR 2 R, 2007 :102-115.

TANG J F,GU P F,LIN X, etal.. Modern Opti-
cal Thin Film Technology[ M. Zhejiang : Zhejiang
University Press,2007:102-115. (in Chinese)
dkde, R EZBIGHESH M LR EE T
Akt AL, 2004:47-50.

FEI'Y T. Theory of Error and Precision and A-
nalysis [ M ]. Beijing: National Defense Industry
Press,2004:47-50. (in Chinese)

(5] Rk, T, 48 W, oM H a5 MR AR DL IR
B LT, S5 #5588 242, 2004, 12(4) :373-379.
XING J, WANG SH R, LI F T. Comparisons be-

fEERAN:

E OHA982—). B MARKE AL
+ B FRFSE 5L, 2010 R FHRA KA
TR ALK 5 4 FEAE 5T 7 4K A5 1
2, 32BN TS SR G bR 7 T R F
5%, E-mail: darui9999 @ yahoo. com.

cn

EMEFRA961—) Lo, H K F N B
G AR U, 32 A s (6] 45 A0
TR JRE R KOG R | 52 AN 4w it
WK ¥ 0 B 58 . E-mail: srwang @

ciomp. ac. cn

[6]

[7]

[8]

[9]

[10]

RIRH, AR, 48 8. 55 (1] 5 41 38 JB AR D61 40
TR J3E W) IO J8E R A T I ST LT . R 5 & 4R, 2010, 30
(6):1816-1821.
ZHANG ZH D, WAMG SH R,LI F T. Study on
calibration method of spectral irradiance responsivity
for space ultraviolet remote sensing instrument[ ] ].
Acta Optica Sinica, 2010, 30 (6): 1816-1821. (in
Chinese)
HEATH O F,WEI Z. Calibration and characteriza-
tion of remote sensing instruments using ultra stable
interference filters[J]. SPIE, 1997, 3221:300-308.
RENOTRE E,NOVI A,LABATE D, et al.. Solar
diffuser pre-flight calibration set-up [J]. SPIE,
1997,2957:355-371.
E B, R, FOR R SAMEI S R ST E AR R LT .
HF M HE IA42,2009,17(3):470-474,
WANG R, SONG K F .
calibration system for ultraviolet detector[J]. Opt.
Precision Eng,2009,17(3):470-474. (in Chinese)
BAIS A F. Absolute spectral measurements of di-

High-accuracy radiance

rect solar ultraviolet irradiance with a Brewer spec-
trophotometer [J]. Applied Optics,1997,36(21) :
5199-5204.

;A6 B EMRKE AL
BT I L R R T s N 35
XFHH AR W 5T 5 % % BF . E-mail:
guojin_1964@126. com

FREE 977 ), B IR BN
€L EIWESE 5L LB AR U, 2005 4F T
TR B AR O 2 A AL ) BT Y
[ A L = o VAN S VN i3 T : K 3
35X TAE. E-mail: wtfeng@sina. com



