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B8 OuTtLook

A Theproblemand existingsolutions

A Matrix-basedapproach inclusionof the
out-of-rangestraylight correction

A Setupat PTBfor the characterisations

A Verificationof the combinedOoRand InRstray light
corrections

A Tipsandtricks on LSEharacterisationdynamicrange
Interpolation, comparabilityamonginstruments etc.

A Summary
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42 THEPROBLEMNDEXISTINGOLUTIONS

A Spectralstraylight ¢ major challengefor applicationof array
spectroradiometersn the solar UVimeasurements

A Technologybasedsolutions avoidthe straylight generatedoutsidethe
spectralrangeof interest (Egliet al., AIP ConProc, 2013)
- severalconceptsmplementedalsowithin this JRP
A Filterbasedmethod: quantify andsubtractthe straylight signal

generatedat wavelengthsabovethe spectralrangeof interestusing
long-passfilters (Shindoet al., AIP ConProc, 2013)

couldbe straigthforward to usefor the direct solarmeasurements

A Matrix method (Zonget al., Appl Optics 2006)basedon measured_SF
or modelledLSFKreuteret al.,Rev Sci Instr, 2009)

universalandworkswell if no out-of-range(OoR radiationgetsinto instrument

A Achallengéefor solar UVimeasurementsspectralrangeof an
Instrument280nm ¢ 400nm, howeverCCD sensitivep to 1100nm

- the OoRstraylight overwhelmsthe onethat is generated(and corrected within
intrumentsrange280nm -400nm
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22 INCLUSIONFTHEOOR STRAYIGHTCORRECTION

A Matrix notation for stray light ( Zong et al., Appl Opt 2006):

In-range (R
: 4
. Stray light
Y =Y, +D&, + .
meas IB Ysspec:+@
L\
out-of-range
A Incase g 0: =S E o r @ / (OoR

U Note 1: E5,g must be known (calibration data or extrapolation of E, R)

U Note 2: sy, CONtains responsivity values

A OoR+InR stray light correction
YIB = [I + D]l cHPY'meas - q:} = @ ("DY'meas _

Nevaset al ., AStray bpedardradiontetef®rselar UM o n
measur ement s 53043184309 (20140pt i c s
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B8 SETUPAT PTBFORTHECHARACTERISATIONS

A PLACOP(IsedLaser forAdvancedCharacterisatiorof Sectroradiometer$
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VERIFICATIORF OORANDINR CORRECTION

A AVOS: AvaSpeeULS2048;280 nm - 440 nm, bandpass of 0.7 nm; 2048 pixel back-illuminated CCD

<—— InRstray light
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4% VERIFICATIONFOORANDINRCORRECTION

A Solar UV irradiance @ 43ZA
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VERIFICATIORF OORANDINR CORRECTION

A USB4000of IMU: 200 nm - 890 nm, bandpassof 1.5 nm; 3648 pixel CCD
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4% VERIFICATIONFOORANDINRCORRECTION

A Solar UV irradiance @ 27.8ZA
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@ VERIFICATIOBFOORANDINR CORRECTION

A Reduction of the stray light level by the corrections

AVOS USB4000
Data Irradiance (290 nm -300 nm) Irradiance (290 nm - 300 nm)
Stray light
mW/m 2 reduction mW/m?2 Stray light reduction
Measured 77 - 951 -

InR corrrected 54 -30% 51 -95%

OoR corrected 29 -63% 933 -2%
OoR+InR corrected 5.7 -93% 32 -97%

Reference data 3.3 7.6
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4% VERIFICATIONFOORANDINRCORRECTION
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