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Drift of the old GAMS 4 interferometer. »
Here the interferometer arm was fixed to 7.5° by the Stability test of the new interferometer:
calibration unit. Despite the large drift of 10° it is possible to A 182keV was measured in (1,1) and (1,-1) Crystal order
Drift of the old GAMS4 interferometer at ILL. obtain a calibration constant with an uncertainty of 107 as the angle difference varies not much over time, although there
due to a humidity sensitive glue only the drift over 30 minutes (one calibration step) is is no correction for temperature, pressure or humidity at all.
important. . . The fit error for each point is about 4.6” 10”. The standard
Thus, reducing the interferometer instability, as well as The working prototype of the interferometer on GAMS5 at ILL  geyiation of all points is 4.2° 10”. Thus the 54 points yield a
reducing the calibration/acquisition time will improve the total relative uncertainty of 5" 10°
result. )
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Spectrometer support structure

The interferometer is fixed on a single

block of Clearceram” together with ti
autocollimators for the calibration.
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The spectrometer body itself consists
of a stainless steel support structure and
a steel support plate.

The support plate holds the axes.

The interferometer block is posed on the
support plate by gravity.

The rotation axis are designed to allow for
rotations with a precession of less then
10 arcsec / 360°. A Piezo-Flexure for fine
positioning is mounted directly below the
crystal mount.

The interferometer will be built in a
first stage using a precision positioning
mask.

The mask allows an individual horizontal
positioning of each optical component.

The vertical alignment is obtained by
polishing the alignment tables of each
optical element.

The mechanical fixation is obtained in a
first stage by vertical clamping. Later the Silica
Bonding technique will be used.

Feasibility of alignment procedure was approved with
the prototype interferometer.

New Electronics

Motor Electronics:

All motors are controlled via a RIO2 VME card allowing fast
parallel positioning incl. an individual PID control of each
motor.

Interferometer Phase Reading

Fringe counting and phase detection for positioning is realized
via a FPGA based time interval counter. The FPGA card
incorporates the generation of a signal for close loop
positioning.

Interferometer Phase Measurement

The final position measurement is realized via two Signal
Recovery 7280 digital Lock-In Amplifiers. This allows g-event
triggered phase measurements to avoid averaging over crystal
vibrations. Instrument resolution is improved and acquisition
time reduced.

Heterodyne Signal Generation

The heterodyne laser signal is generated from a stabilized
monodyne HeNe Laser. The beam is split and frequency
shifted by two AOMs to create a beating frequency of 100 kHz,
The beat signal generation is PLL locked to the clock of the
Lock-In Amplifiers.

FPGA running on 200MHz. Permits
5000F/s fast movements while resolving
1/1000 Fringe and controlling a piezo in
close loop for fine positioning.

beam splitter + AOMs: 40.05MHz and 39.95Mhz

Vacuum Chamber / Antivibration system

axis with crystal and retro-reflector

m:erfemmeter

bellow

The vacuum chamber is designed to be isolated
from the inner spectrometer support structure.
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To cover a broard g-energy range
with a good reflectivity, different
crystal thicknesses are required.
So far, the crystals were
exchanged during the experiment.
To save time and avoid
destabilizing interventions, new
crystals were designed.

simulations.

To avoid lattice deformation by
gravity, the design was adapted
acording to finite element

Si-Crystals
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Lattice spacing measurement:
The absolute d value was measured at
INRIM with an uncertainty of 2.5" 10°,
while it is homogenous to 4° 10°.

New Techniques

Retro-reflectors
Only hollow corner cubes provide complete
to rotation or

7

Alignment Tables

To align the optical elements,
they will be fixed on small
plates (4x4 cm’) having 3 little
feet. By polishing they can be
shortened, so that a precise
and free alignmentis possible.

Side view Front View Photograph

Silica Bonding Technique

The technique allows to build a
monolithic interferometer. Test were
successfully done for different surface
finishing. Optical elements will be
bonded to alignment tables. Alignment
tables will be bonded to interferometer
block.
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