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Figure 7. Simulation of a cut through the detector by ZEMAX.

Hence it is well - suited to measure the power spectrum of the temporal differential piston modulation within the
anticipated spectral range. Figure 7 shows a cut through a detector frame as expected by ZEMAX simulations.
Figure 6 shows the current setup in the lab.

2.4 Current status of the lab experiment
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Figure 8. In the left figure a cutout of the detector frame is shown, in the right a cut though the center of this frame.
There is a slight asymmetry in the frame in comparison to figure 1, since the differential piston is not perfectly adjusted
to zero OPD.

In this subsection we report on the status of the lab experiment. We finished alignement of the bulk optics and
the fibers. The resulting detector image can be seen in figure 8. This frame was taken using the broad band
light source. The integrated optical phase modulators are included in the current setup, hence the fringes are
linearly polarised. To check this, we placed a linear polarisation filter in front of the detector and measured the
flux in the PSF as a function of rotation angle of the filter. Figure 9 shows the result. The degree of linear
polarisation is >90%. As a first prooof of concept, we moved the linear stage to scan through the coherence
length of the broad band source. The right - hand panel of figure 9 depicts a plot of the fringe contrast versus the
actual position of the linear stage. Here, the fringe contrast was estimated as the normalized difference between
the biggest peak and its adjacent minima in a horizontal cut through the center of the fringes. We can estimate
from this graph a coherence length of ~35 um for the broad band light source, which is in agreement with its
specifications.

twww.fleige-optik.de
8 www.xenics.com

Proc. of SPIE Vol. 7734 77343Z-6

Downloaded from SPIE Digital Library on 27 Jun 2011 to 149.217.40.222. Terms of Use: http://spiedl.org/terms



WO, LI L I T ] 1.0[T +\ ]

L + | |

L + ] + 4 ]

0.8 N B 0.8 + B

i + 1 + + ]

io.s} X + f éo‘sg + + f
(0] o

S L + i (; L + ++ i

£ o4 + E Z o4t ++ + .

2 F B I 8 B

L 4 + + 4

L + + i L + ++ i

0.2 7 02 4+ +

, + o+ ] ,

0.0i S T S T i =P i O‘Oiuuuu‘m‘H‘HHm‘H‘HH‘mH‘HHmuuuumuuuu:

0 50 100 150 200 0 10 20 30 40 50 60

Rotation angle of Pol filter OPD [um]

Figure 9. (left) The normalized flux in the PSF versus the rotation angle of a polarisation filter. (right) A scan through
the coherence length of the broad band laser.

3. INTEGRATION IN THE CALIBRATION UNIT

For the final testing of the fringe tracker, the atmospheric piston simulator needs to be integrated within the
optical setup of LINC - NIRVANA. The interface will be realized by the calibration unit.* The calibration unit is
one of the subunits of LINC- NIRVANA and will provide a variety of devices needed for calibration and alignment
purposes (see figure 10).
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Figure 10. Left panel: ProEngineer Model of the Calibration unit. Right panel: Optical path in LINC- NIRVANA
including the calibration unit.*

The interface between the regular optical systems of LINC-NIRVANA and the calibration unit is a pick - off
mirror mounted on a rotational stage. This novel design grants a maximum accuracy in positioning of the mirror
in conjunction with a very compact structure. The different subunits of the calibration unit are positioned such
that they reside in the telescope focus when the pick-up mirror points in their direction (see figure 10). There
are currently four subunits foreseen for permanent integration: the integrating sphere, the fibers plate unit,
the absolute reference fiber and a unit to perform phase diversity.>6 The absolute reference fiber will provide
LINC-NIRVANA with an absolute reference for zero OPD and the last subunit will finally host a set of fibers
which can be used to perform phase diversity measurements to determine non-common path abberations. In
the current design, there will be simple fiber connectors (e.g. FC/PC) for connecting the respective light sources
to the fiber plate and the phase diversity subunit. Hence, they can serve as the interface for the atmospheric
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piston simulator described in this paper, since we use FC/PC connections throughout the fiber module.
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