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High-Accuracy Ultraviolet Standard Radiometer
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Abstract After adding the beam-splitting and data-acquisition system, a set of high-accuracy ultraviolet standard
radiometer (HAUSR) with self responsibility standard is constructed by using the standard detector of National
Institute of Standards and Technology (NIST) as core element. The core elements of HAUSR have been tested.
With the responsibility of the standard detector known, the responsibility standard of HAUSR had been deduced by
theoretical derivation and adding corresponding correction factor. The accuracy (to 1.3%) of HAUSR is analyzed.
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It proves the HAUSR system has fine stability, high accuracy and self responsibility standard.
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Fig. 1 Structure of high-accuracy UV

standard radiometer
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Fig. 3 Curved surface of spatial uniformity of the

NIST standard detector’s receiving area
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Fig. 5 Curved surface of spatial uniformity of the
Japanese Hamamatsu silicon detector 2's receiving area
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Table 1 Spatial uniformity of the three detector’s

recelving area

Detector Spatial uniformity
NIST standard detector <1.5%
Hamamatsu silicon detector 1 <2.7%
Hamamatsu silicon detector 2 <2.4%

A J5 T B2 5 ek ) FH AR D0 4 42 52 T 2 ) 34 5]
B R RN e v 7 B AT AE IE
3.1.2 ) g3 A Ak b 9

SRR R R 5 1 BEAS M BT 2 — Y 0 25 e i
JE T N BRI 25 1) ) 7 B A B A B O 1) 5 1 AR
AT B Al B R0 25 2 2o M A . 2 Pk o R R Y
SR ST RO AL B AR P R PE A AN AT D 1 3R 2
__.[6]

AT A 00 2 2 v 0 o vk AT BE S T O I L
o miR A iES . XERHE MY T, I A
B A5 v B 7 1%« e PR B AR T I B B

LM A E N 6 FraR R I OE ARk
TS [ 325 09 05 5. OB M E R 0. 01%6,0. 1%,
1%,10%,31.62%,50.12%,79.43%,100%,

A L5 R L W] NIST FRfERI & 7E 10" 33538

.|m.hh-npu.-f_u.-\m;)' —

detector
light source

. - -‘T'.___ -
‘ neutral step filter
6 HR DN 2 M e

Fig. 6 Instrument of detector linearity testing

BBl PR P 2 8 /N T 0. 6 %6 . 17 Y 8 Tk % T 4 £ M a
/T 0.7% . NIST b i 8 0 25 14 4 1 58 275 &
e b BE 58 AR AR ST R TR
3.1.3 EMBAEM

FIF UV-LED %F NIST A7 7 45 0 2§ K P A~ 5%
P RE AR DN 25 115 5 Fa s Mk 0 AT T A e JR) 8 DKL O
X A 4G SRk AT 5 — b AL B W& 7 TR, e
LA W bR HER D 2545 S A2 e AR 0. 620 A2 47 .
A 55 AR AN T B BE AR I 25 L A5 B 0 A B 5 S bR
AR G ER

_ L03
2 102
3 . 3
E tlur‘.—rl—l-‘—l" ! .
B |
g o 4 L] k1
8 100l-g—2_ 20 %o +
= * * ’ *
g0 —0 o =
2 il
© 008 B__A
0 50 100 150 200

Time /s
# standard detector
m Hamanatsu silicon detector 1
A Hamamatsu silicon detector 2

&7 =R O A A E M I s 2R
Fig. 7 Stability testing of the three detector
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Table 2 Long-term stability testing of the filter

. Central wavelength
Filter

2008. 6 2009. 6 change
280 280. 15 280. 25 0.1
313 314.3 314. 45 0.15
352 353.5 3953. 35 0.015
365 364. 95 364.75 0.02
. Central wavelength

Filter

2008. 6 2009. 6 change
280 25.5 24.3 1.2
313 10. 6 9.8 1.1
352 10.1 8.9 1.2
365 11.4 10.4 1
) Central wavelength

Filter

2008. 6 2009. 6 change
280 0.277 0.271 0. 006
313 0.648 0.643 0.002
352 0. 551 0. 549 0.002
365 0.438 0.432 0. 006
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Fig. 8 Transmittance uniformity testing of the filter
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Table 3 Test result of the filter transmitted uniformity

Filter Transmitted uniformity
280 0.06%
313 0.05%
352 0.07%
365 0.04%
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Table 4 Uncertainty of the HAUSR

) Relative
Source of uncertainty )
uncertainty /%

Uncertainty of standard detector
Testing and calculating error of the y factor
Testing and calculating error of the f factor
Testing error of the filter transmittance

stray light
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