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Responsivity Trends of Broadband UV Radiometers
by NIST Lamp Calibration and Difficulty of Observation
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Abstract

Aging characteristics of seventeen broadband UV radiometers, namely nine of Kipp & Zonen (UV-S-AB-T),
one Sin-Tec (UV-S-AB-T) and seven of Eko (MS210, MS212WF, MS212W) were analyzed on the basis of NIST
lamp calibration results. They showed a variety of responsivity trends. Some of them indicated high stability or
monotonous degradation with exposure time, while another gained higher responsivity by insolation. In the latter
case the responsivity seemed to reach saturated value in a few months or years depending on the instrument. For

many of the instruments the rate of responsivity change was 5 to 10 percent per year and the maximum was over 40
percent. Two instruments of the same manufacturer, one of which was exposed continuously and the other kept
indoors, seemed to show a similar responsivity degradation of about 90 percent during fourteen years, which
suggests a certain degrading factor other than insolation. The broadband radiometers calibrated by NIST lamp were

compared with Brewer spectrophotometer by measuring the solar UVB irradiance. The irradiance ratios to Brewer
scattered in the range of 0.8 to 1.2 for five of the same type with an exception of 2.0. Two of another type indicated
a senseless ratio of 22. The cause of such large discrepancy remains unresolved.
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Fig. 1 Responsivity trend of broadband UV radiometers calibrated by 1000W NIST lamp.
Fig. 2 (next page) Same as Fig. 1 expressed as UVB responsivity ratio.

Sin-Tec(Kipp & Zonen): 010A00387. Kipp & Zonen: UV-S-AB-T 010543, 010547, 010563, 010548, 030619, 030620, 030621, 030622 and
040625. Eko: MS210 KS8602.01 & KS8602.02, MS210W S89123.1 & S89123.5, MS212WF S00083.19, and MS212W S01041.14.
UVA!: 315~400nm. UVB : 280~315nm. Kipp & Zonen instruments are designed to output UVA in parallel with the UVB.

AR OB ALEBAICS>WTIE, F—FeH—0  MS212WF S00083.19, Sin-Tec 010A0038, Kipp UV-S-AB-T
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Table 2 Responsivities by NIST lamp calibrations and by comparisons with Brewer MKIII #174.
Irradiance ratios to the Brewer were calculated using the responsivities by NIST lamp calibrations.

Responsivity (mV/(y4 W/cm2)) Irradiance Ratio to Brewer #174
by NIST Lamp Calibration by Comparison with Brewer #174 using Responsivity by NIST Lamp Calibration
Instrument Type No. using Average from 11 to 12h
uvB UVA Day uvB uvB uvB uvB uvB uvB UVB UVB uvB uvB UVB UVB
in 2004 [21 Apr 07 May 04 Jun 16 Jun 23 Oct 24 Oct|21 Apr 07 May 04 Jun 16 Jun 23 Oct 24 Oct
Kipp UV-S-AB-T 010-543 20.893 | 0.301 26 Apr [19.130 091
Kipp UV-S-AB-T 010-548 16.206 | 0.233 26 Apr 12.520 0.77
Kipp UV-S-AB-T 010-547 14.408 | 0.223 27 Apr 12.770 0.82
Kipp UV-S-AB-T 030-620 8.041 0.364 27 Apr
Kipp UV-S-AB-T 030-622 12.471 0.399 27 Apr [9.850 9.900 9.990 9.730 0.79 0.80 0.80 0.78
Kipp UV-S-AB-T 030-625 8.756 | 0.339 27 Oct 16.826 17.313 1.90 1.98
Sin-Tec UV-S-AB-T 010A00387 6.999 [ 0.219 28 Apr 8.310 1.19
EKO MS210 KS8602-1 0.696 - 02 May
EKO MS210 KS8602-2 1.147 - 09 May
EKO MS212wW S01041.14 0.677 - 11 May 21.60
EKO MS212WF $00083.19 0.554 - 11 May |11.970 11.970 11.660 21.60 2170 21.00
NIST Lamp : Optronic S-1054, 8-1038, S-942, S-935, S-967 and S-1065. 21 Apr 07 May 04 Jun 16 Jun 23 Oct 24 Oct
Multimeter : Fluke 87 N0.54680384, N0.48450398 and N0.59190259. Zenith Angle at 11h 25.6 20.8 15.9 15.4 47.9 48.2
MS212W : with cable of MS212WF. Zenith Angle at 12h 24.6 19.9 14.4 13.4 48.3 48.7
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(a-1r-1) UV Solar Irradiance in 07 May 2004 (a-1r-2) UV Solar Irradiance in 07 May 2004 (a-1r-3) UVB Solar Irradiance in 07 May 2004
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Fig. 3 Results of comparison between broadband UV radiometers and Brewer MKII1 #174.

Results (a-1r-1), (a-1r-2), (b-1r-1) and (b-1r-2) show daily UV irradiances using fixed responsivities by NIST lamp calibration. Results
(a-1r-3) and (b-1r-3) show daily UV irradiances using averaged responsivities calculated from the comparison with Brewer MKI11 #174 at 11h
and 12h JT. Charts (a-R-1), (a-R-2), (a-R-3), (b-R-1), (b-R-2) and (b-R-3) indicate daily UV irradiance ratios to Brewer MKIII #174.
Broadband UV radiometers are (a) Eko MS212WF S00083.19, Sin-Tec 010A00387 and Kipp UV-S-AB-T 030622, and (b) Eko MS212W
S01041.14, Kipp UV-S-AB-T 010548 and Kipp UV-S-AB-T 030622.
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