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Facility for calibration of ultraviolet and vacuum
ultraviolet spectral irradiance
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Abstract: In order to adapt the fast development of ultraviolet detection and fitting the requirements for
the calibration of ultraviolet optical sources and ultraviolet detectors, a facility for calibration of ultraviolet
and vacuum ultraviolet spectral irradiance was set up. The facility was composed of standard optical
source (deuterium lamp), standard detector (intensive silicon diode), ultraviolet monochromator, vacuum
chamber and so on. The double standards and compared method were adopted in the facility to calibrate
the equipments. As well as the value of the standard detector and source were transferred to the detector
and the source which were calibrated. Spectral range is 110 -400 nm.The maximum uncertainty for
calibrating the detector is 12%(k=2), and for the optical source is 20%(k=2).
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Fig.1 Working principle diagram of calibrating the vacuum

ultraviolet spectral responsivity of detector
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Fig.2 Principle diagram of calibrating the vacuum ultraviolet

spectral irradiance of optical source
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Fig.3 Schematic diagram of calibration system
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Fig.4 Facility for calibration of ultraviolet and vacuum ultraviolet

spectral irradiance
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Fig.5 Spectral irradiance of ultraviolet optical source
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Fig.6 Spectral responsivity of vacuum ultraviolet detector

5 & i

2008~2012 4F ik %f — & Uit 1Y 52 A0 G I AN 25 Ab
PRI G5 HEAT T W0 RO M 38 2ok K A B IR 52 | i
& T LA 2%l 25 A 2% FEE S OGRS AT A
WEHESE AN o B 0 Ak B oK,

S

[1]  Shaw Pingshine, larason Thomas C, Rajeev Gupta, at al. The
new ultraviolet spectral responsivity scale based on cryogenic
radiometry at Synchrotron Ultraviolet Radiation Facility I
[J]. Review of Scientific Instruments, 2001, 72(5): 2242-2247.

[2] Li Zhigang, Shaw Pingshine, Uwe Arp, at al. Long-term
monitoring of the ultraviolet irradiance scale at the facility
for irradiance calibration using synchrotrons [J]. Metrologia,
2010, 47: 429-434.

[3] Boyer C N, Osterman S N, Thonnard S E. An EUV and FUV
calibration facility for SSULI[C]//SPIE, 1994, 2282: 107-115.

[4] Kalmanson Phillip C, Charles Sarner, Stefan Thonnard. Facility
for the calibration, construction, and environmental testing of
instruments and detectors in the EUV and FUV [C]//SPIE,
2002, 4485: 303-315.

[5] Xiong Limin, Liu Jinyuan, Xue Fengyi, at al. Ultraviolet and
vacuum ultraviolet spectral radiance standard with synchrotron
radiation source[J]. Acta Optica Sinica, 2006, 26(4): 547-550.
(in Chinese)

[6] Lin Jinyuan, Xue Fengyi, Liao Ningfang. A UV -VUV
radiation calibration facility based on synchrotron radiation
[J]. Transaction of Beijing Institute of Technology, 2007,
27(9): 807-810. (in Chinese)

[71 Zhan Chunlian, Li Zhengqi, Liu Jianping, et al. Measurement
of spectral irradiance [J]. Acta Photonica Sinica, 2009, 38(5):
1245-1249. (in Chinese)





