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Figure 3: the expected fringe contrasts for the third set of measured spectra in figure 2 (the bandpass filter with 200nm
bandwidth is replaced by one with 150nm bandwidth) Bertram et al.®
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Figure 4: peak distances from peak with least position variation (peak 4); left: filters with a bandwidth of 100 nm (600,
700, 750 nm) and 150 nm (675, 725 nm); right: filters with constant central wavelength of 700 nm and different
bandwidths (10, 40, 100, 200 nm)

The first look at the contrast measurements reveals the following tendencies: Most peak separations at a given central
wavelength increase with decreasing bandwidth and at a given bandwidth they increase with rising wavelength. Very
peculiar is the change of the contrast pattern for wavelengths larger than 700nm.

In order to identify a physical and mathematical relation, in figure 2 the peak distances to the peak at step zero are
compared. In the contrast scans approximately six peaks emerge of which two are very prominent. The peaks are
numbered from left to right with the first prominent peak being number two and the second one at zero steps being
number four. Of course this approach involves an uncertainty as some peaks are difficult to identify or to assign and a
mismatch of one or two peaks especially for the scans at wavelengths larger than 700nm or at bandwidths smaller than
50nm cannot be ruled out. Nevertheless Figure 4 affirms the found tendencies.
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Though the tendencies are expected due the nature of spatially coherent white light, it was not possible to find a
mathematical description for the phenomenon as the measured fringe contrasts do not match typical contrast functions
expected for the given spectra.

Other reason apart from reflections might include an insufficient degree of spatial coherence produced by the pinhole on
the halogen lamp or lie in the nature of coherence and correlation.

The phenomenon needs to be further investigated in order to be able to annihilate this effect and to obtain the expected
symmetric contrast functions or to be able to include this effect in calculations and algorithms.

4. OUTLOOK

For future white light tests of the fringe tracking control loop the cause of the peculiar fringe contrast behavior has to be
found. Moreover the response functions of the piezo actuators and the latencies due to the individual components in the
control loop have to be measured in order to determine the control parameters. Then the performance and robustness of
the different control algorithms can be tested with different disturbance scenarios and especially with real vibration data
from the telescope. Several software components designed by means of the PSF simulator will be part of the FFTS
software package.
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