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Instrumentation

Commercially available FTS
A Bruker Vertex80v

Global entrance optics (GEO)
A CMSSchrederAustria

Detectors

A GaPdiode (Bruker)

A Sidiode (Bruker)

A Si diode (Hamamats88552

A Hamamatsuphotosensormodule H10723210
(with spectral filter SchotyG5or UG1)

Interferometer
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Motivation: Why using an FTS as a reference instrument?

A High wavenumber accuracy and wavenumbers are traced to S| by-buliteNe laser with low
uncertainty

Wavelength scale of the FTS:

Adirect traceable to the SI

Ano onsite recalibration or wavelength check necessary
Awavelength uncertainty5 pmto 11 pm inthe range 250 nm to 500m

Aresolution used for solar irradiance measurements: 26tcm
l.e.wavelength resolution of 0.3@m at 400nm or 0.18nm at 300nm
(QASUME: 0.8 nm)

Abest wavenumber resolution: 0.2 chn
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Motivation: Why using an FTS as a reference instrument?

A High wavenumber accuracy and wavenumbers are inherently traced to Sl by-ruiteNe laser
with low uncertainty

A High throughput
A circular aperture has larger area compared to linear slits

A no diffraction losses to higherder spectra

=

High SNR (semiconductor detectors can be usbdt only down to 360 nm)

A FTS covers broad spectral ranges with high resolution, and all wavenumbers are measured
simultaneously

=

Faster than scanningpectroradiometet

A Instrumental distortions are often accurately calculable and correctable

=

Possibility ofpostprocessingf data!
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Calibration of spectral irradiance responsivity Cryogenic radiometer

National detector standard for the
measurement of radiant power oPTB

Gold fixedpoint
Black Body Radiator
National spectral radiance standard
of PTBaccording tolTS90

! ! Sttrap detector + aperture

RadlatlonL'Il;hBermometer Filter Radiometer
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High Temperature Black
Body Radiator BB3200pg
+aperture
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High Temperature Black Body
Radiator BB3200pg
+ aperture
National spectral irradiance
standard of PTB

Spectroradiometer
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Secondary spectraradiance
standard (halogen lamp)
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Spectral irradiance responsivity of FTS + GEO
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Spectral irradiance responsivity of the FTS with global entrance optics
for different types of detectors. Calibration against HTBB.
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Uncertainty of radiometric calibration

black body radiator

% global entrance optics T =3010 K
T 2r 27, r=10 mm
/ D d | E r,=6.5mm
y -
L 2 d=51.6cm
Fourier
transform
spectrometer
Relative standard uncertainty / % at
Uncertainty contribution 300 nm 350 nm 400 nm 500 nm
Black-body temperature T 0.5 0.43 0.38 0.30
Black-body aperture 2r; 0.50 0.50 0.50 0.50
Global entrance optic aperture 2r, 0.0002 0.0002 0.0002 0.0002
Distance blapk-body aperture to 0.43 0.43 0.43 0.43
entrance optic d
Measurement noise 2.2 0.27 0.22 2.3
Combined uncertainty 2.4 0.84 0.79 2.5

Calibration of the spectral irradiance responsivity of the FTS with photomultiplier tube and spectral &5
against the hightemperature blackbody radiatorHTBB

Interferograms averaged over 20in; same spectral resolution as QASUME*.
*Appl. Opt., 44 (25), 5328331 (2005)
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Uncertainty of radiometric calibration

Calibration of the spectral irradiance responsivity of the FTS with photomultiplier tube and spectral

filter UG5against a secondary irradiance standard halogen lamp

Relative standard uncertainty / % at
500 nm

Uncertainty contribution 300 nm 350 nm
Secondary irradiance standard 0.78 0.67
eDrﬁ::zgg :)r;atlilznce standard lamp to 073 073
Measurement noise 3.2 0.26
Combined uncertainty 3.4 1.0

0.55
0.73

5.3
54

Interferograms averaged over 20in; same spectral resolution as QASUME*.

*Appl. Opt., 44 (25), 5325331 (2005)
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