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Compar isons bet ween radiometric scales on
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Abstract : A high precison gpectroradiometric system was established, and the comparions between three
sectra radiant standard sources - deuterium lamps in the range of 164 300nm were given. The three
trander standard deuterium lamps are calibrated based on: BESSY  Synchrotron Radiation of German Na
tiond Ingitute of Science and Technology for Metrology (PTB) , Daresburg Synchrotron Radiation of Nar
tiond Physca Laboratory (NPL) in UK, and Synchrotron radiation of HeFei National L aboratory of Syn-
chrotron Radiation in China, respectively asprimary standard ources. A seriesof methods, such asaterna
tive sequence of comparion, computer controlled time consuming , and polishing the window of the deuteri-
um lamp , was adopted to eliminate the systemic error eficiently. And the experimenta result data were an-
alyzed. It showsthat the relative gectra radiant distributionsof the lamps are cond stent within the uncer-
tainties desgnated regectively. It d< showsthat the condstency between UV-V UV radiometric standards
established by different countries is confirmed. The error arisng from the comparion is estimated at 1.

:2004-04-22; :2004-07-18.
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7 %. Meanwhile the spectral radiation characteristics of deuterium lamps are demonstrated.
Key words: UV-VUV ectra radiometric sandard; deuterium lamp ; synchrotron radiation; ectra radi-

ance
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1 BESSY
=
Tab.1 contributionsfrom the uncertaintiesof the measured parameters to the relative
uncertainty of the spectra photon flux ® ¢ of the storage ring BESSY at different wavelengthsA

AD /D
A =1000nm A =1nm
E E=(850.0%+0.1) MeV 0.000 8 % 0.16 %
B B=(1.5926+0.0002) T 0.000 8 % 0.08 %
J J=(10.000+0.005) mA 0.05 % 0.05%
o, X 0,=(33.5x7.5urad 0.002 % 0.25%
d>R d*® = (6 468 £ 5) mm 0.15% 0.09 %
r r=(2.501+0.001) mm 0.08 % 0.05%
Y, Yo =(0+15) rad 0.001 % 0.11%
0.18% 0.35%
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Fig.1 Schematic drawing of a Deuterium lamp V03 position /mm
2 Al1436 @®0.9 mm
2
, , 170 290 nm , Fig.2 Reative radia distribution at several wavelengths
(<1%) , of A1436 for acentraized circular areaof radius R
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3 A1436
Tab.3 The reative ratio of A 508 cdlibration data
A/nm
200 1.046
210 1.029
220 0.999
230 0.991
240 0.999
250 1.000
260 0.983
270 0.989
280 0.999
290 0.998
300 0.981
4.2
PTB BESSY
V0195 3.5%(10
), NPL A508
+2.5%(>200 nm)  +3.7%(165 nm);
A1436
+8%
A508 A1436 V0195
4 ,
4 A508, A1436 V0195

Tab.4 Qontributions to the measurement error of conparion

between A508 , A1436 and V0195

2 A508
Tab.2 The reative ratio of A 508 cdibration data
A/ nm
170 1.003
180 1.005
190 1.013
200 1.013
210 1.019
220 1.018
230 1.018
240 1.008
250 1.000
260 0.986
270 0.991
280 0.997
290 1.000
300 0.999

0.8%
0.5%
1%
1%
1.7%
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