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A Traceability chains for QASUME
A Detectorbased calibration:
- tuneable laser source
- beam conditioning
- reference trap detectors
A QASUME @ PTB
- first measurements in 2013
- second round in 2014
A Conclusions and outlook



nsume FPTB

A Quality Assurance of Spectral Ultraviolet Measurements in
Europe through a transportable unit

/- Portable reference UV spectroradiometer N
- Bentham DM 150 double monochromator with a PMT

- Spectral range 250 nm to 500 nm
- Temperature stabilization to £0.5°C
\_ Shaped Teflon diffuser (CMSSchreder) with 4 m optical fibeu
- Portable calibrator

- Interchangeable 250 W tungsten-halogen lamps

- Shaped to minimize reflections and allow
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natural cooling

Grobner J. et al, Travelingreferencespectroradiometdor routine quality assurance of
spectral solar ultraviolet irradiance measuremeiyg. Optics44, 53210 5331,2005.



QASUME irradiance reference ﬁP‘I'B

Based on a group of 7 transfer standal@mps (1000 W FELtalibrated
against the primary irradiance standard of the PTB

Hightemperature blackbody
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Validation of the QASUME

iIrradiance reference in 2004 "z PTB

BlackbodyBB3200pg at PTB Measurement of BB3200pg at PTB on 15 June 2004
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Grobner J., and PSperfeld Direct traceability of the
portable QASUME irradiance scale to the primary irradiance

standard of the PT,BJetrologia 42, 1348 139, 2005. 5



Motivati on SolartUVOE MRF-.'oI]TB

A Longterm trends in surface solar radiation due to atmospheric induced
changes of the order &% / decade over Europe

A Current calibration capabilities for solar UV monitoring instruméii$s,
typical discrepancies 10 945 %

A Enhance the reliability of spectral solar UV radiation measurement by
developing new methods of observation (techniques and devices) to provi
traceable solar UV irradiance with an uncertainty of less than 2 %.

A Shorten traceability chain and reduce the transfer uncertainties
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End-User Devices Calibrated UV Network

P(imary Irradiance Standard Transfer Standard ference Spectroradiometer

Black Body (PTB) ASUME (PMOD WRC)




Traceability chain

FEPIB

cw-laser sources

Cryogenic radiometer

1

Detector-based

(Aim of the project)

Tunable lasers —>

: I
Si-trap detectpr + aperture

<—— Spectrally tuneable source

|:| Detector
|:| Source

Filter Radiometer

Blackbody + aperture

Note: calibration is stored
in monitoring sources

<——— Spectroradiometer

Transfer standards

QASUME

QASUME 7




Tuneable laser source EPTB

A mode lockedTi:Sdaser (680 nng 1080 nm, 80 MHz, 14 pulse)
A Frequency doubler (SHG) amgbler (THG) unit withautotracker
A Spectral bandwidth <0.1 nm

A High temporal stability

Normalised signal

Time/ min



Beam conditioning F‘..'PTB

A Schematic representation of the beam conditioning unit:
- Taperedmultimodefiber (TMF) (4 mm/1 mm)
- Pulseto-cw converter {iber bundle of varying lengthbers)
- Microlensarray (MA) beam homogeniser
- 1°holographic diffuser used as a beam splitter

MC slit Lens

| TMF
I O

Pulse-to-cw converter
(fiber bundle)

Lens MA
O || §| Trap detector
[ with aperture
A
Monitor phd. M - O
Feedback phd. ~ Beam q

splitter Diffuser head
. (spectroradiometer

Wide-range array input optics)

spectrometer

Echelle spectrograph



y/ mm

Beam conditioning

A Spectral irradiance uniformity at the plane of measurements
(z = 550 mm) determined by a detector with 2 mm aperture
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Beam conditioning

FEPIB

A Spectral irradiance at the plane of measurements
(spectral bandpass < 0.1nm)

18

1.6¢
- 14
1.2t
N 1.0F
0.8
0.6}
0.4
0.2t

2nm

W m

o %

0.0

300

350 200
Wavelength / nm

11



Reference trap detectors
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A Twotrap detectorsof S1227photodiodesbuilt, characterisechhd

calibratedagainstan absolutecryogeniaadiometer

rel. responsivity

shuntresistance
spatialuniformity

pre-agedunderUVirradiation
calibration in 2013 and 2014

01.0090-1.0100
01.0080-1.0090
01.0070-1.0080
@1.0060-1.0070
01.0050-1.0060
01.0040-1.0050
01.0030-1.0040
01.0020-1.0030
@1.0010-1.0020
31.0000-1.0010
80.9990-1.0000
00.9980-0.9990
00.9970-0.9980
30.9960-0.9970
m0.9950-0.9960
00.9940-0.9950
00.9930-0.9940
m0.9920-0.9930
00.9910-0.9920
80.9900-0.9910
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Spatial uniformity of spectral responsivity at 350 nm
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Reference trap detectors

A Spectraresponsivity 2013

A Stabilityof the trap: re-calibrationin 2014
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