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The German Aerospace Center (DLR) is operating the Calibration Home Base (CHB) as an optical laboratory for
the calibration of field spectrometers and airborne hyperspectral sensors [1]. To fulfil the radiometric traceability
requirements for the CHB, DLR has developed and constructed a novel type of spectral radiance transfer standard,
RASTA, operating in the spectral range from 350 nm to 2500 nm. The RASTA consists basically of two elements:
a 1000 W FEL type quartz halogen lamp and a Spectralon® diffuse reflection standard aligned in a well defined
geometry. Aiming for smallest possible uncertainties, the design of the RASTA was optimized to reduce the uncer-
tainty resulting from possible changes in the irradiance of the lamp and the spectral radiance factor of the reflection
standard. This was realized by implementing two narrow-band and three broad-band filter radiometers, spanning
the spectral range from 300 nm to 2500 nm, as online monitor detectors.

A dedicated calibration technique was applied for the RASTA at PTB, consisting of two independent but comple-
menting calibration procedures, to provide redundancy and smallest possible calibration uncertainties. Procedure I
includes two calibration steps: In a first step the FEL lamp is calibrated in terms of spectral irradiance Eλ(λ) in the
wavelength range from 350 nm to 2400 nm using the PTB Spectral Irradiance Calibration Equipment (SPICE) [2],
while in a second step the spectral radiance factor β0◦:45◦ (λ) of the reflection standard is calibrated in a 0˚:45˚-
viewing geometry in the wavelength range from 350 nm to 1700 nm at the robot-based gonioreflectometer facil-
ity of PTB [3]. The achieved relative standard uncertainties (k = 1) range from 1.1% to 6.2% and 0.1% to 0.6%
respectively, depending on wavelength. Both calibration steps then allow the calculation of the spectral radiance
Lλ,0◦:45◦,calc(λ) of the reflection standard for a given condition of illumination and alignment geometry according
to:

Lλ,0◦:45◦,calc (λ) =
Eλ (λ) · β0◦:45◦ (λ)

π

The second calibration procedure is completely independent from procedure I and allows to cover the entire spec-
tral range of the RASTA up to 2500 nm. In procedure II the spectral radiance Lλ,0◦:45◦ (λ) of the RASTA is directly
calibrated at the Spectral Radiance Comparator Facility (SRCF) [4] of PTB by comparison to the spectral radiance
of a high-temperature blackbody of known temperature. Due to the RASTA design and the 0˚:45˚-viewing geome-
try, the SRCF had to be specially adapted to perform this calibration. The relative uncertainties for this calibration
procedure range from 0.8% in the visible up to 7.5% at 2500 nm (k = 1). In the overlapping spectral range of both
calibration procedures (350 nm to 1700 nm), the calculated spectral radiance Lλ,0◦:45◦,calc(λ) from procedure I is
in good agreement with the direct measurement of procedure II, i.e. well within the combined uncertainties of both
procedures.
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