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9.1 RECENT NEUTRON PHYSICAL EXPERIMENTS AT THE TRIGA MARK II REACTOR
VIENNA, H. Rauch, A. Zeilinger (Atominstitut der Bsterreichischen

Hochschulen, Vienna, Austria)

1. Experiments with polarized neutrons

The assembly for measurements with polarized neutrons at a

beam hole of the Triga Vienna reactor uses CoO goFe single

0.08
crystals in reflection position as polarizers and analyzers.
The polarizing crystal can be rotated for deflecting the po-

larized neutron beam to different experimental setups.

Part of the work with polarized neutrons is done as trans-
mission experiments. These experiments are mainly performed
at the Curie temperature of ferromagnetic substances. Below
To we have pronounced depolarization of the neutron beam be-
cause of the precession of the polarization vector of the neu-
trons within the ferromagnetic domains:

ap N

5% = y.PxB
In particular earlier experiments on Dy /1,2/ were continued /3/.
Dy is ferromagnetic below 85 K and has a helical magnetic struc-
ture between 85 K and 173 K. The phase transition at 85 K is
of first order and associated with a heavy magnetostrictive
effect. Furthermore TC is field dependent. Stresses associated
with the ferromaaonetic phase transition have an influence on
the transition in neighboring domains. This at first can be
seen as a heavy broadening of the transition in polycrystalline
material overmore than 20 K. To clear this behaviour experiments
on a Dy single crystal were performed. These experiments showed
a sharo transition at the Curie temperature but some new inte-



resting features could be observed. At first we have seen a
marked time dependence of the transition. Secondly two diffe-
rent Curie temperatures (ATC==2.1 K) with raising or lowering
temperature respectively were measured. This effect was also
observed by elastic neutron diffraction. For more detailed
revealing of the influence of the magnetostriction we also
investigated polycrystalline samples tempered for different
times. This showed a sharper transition for longer tempering
times. Furthermore the existence of a mixed state of antiferro-
magnetic and ferromagnetic domains was cleared by observation
of neutron depolarization by the strayfields of isolated ferro-

magnetic domains within the sample.

Further experiments under progress are made on Ni-samples for
determination of the behaviour at Te especially of critical

parameters.

Recently /4/ a He3-He4 dilution refrigerator was installed at
the beam. With this apparatus we can achieve a temperature of
20 mK and a maximum field of 1.5 Tesla at the sample by means

of an asymmetric pair of superconducting Helmholtz coils. The

usable beam diameter is 1 cm. The experiments planned are trans-

mission of polarized neutrons through nuclear polarized Ho and
Tb single crystals thus determining the polarization cross

sections.

A neutron spin-flip chopper /5,6/ has been developed offering
superior characteristics compared to the conventional r.f.-
chopper. Flipping efficiencies of nearly 1.0 are achieved only
by suitable DC-currents through the Mezei-coils. The chopping
system consists of simple and reliable transitor switches ope-
rating in constant current mode. Fast on-off times (3 - 4 us)
are obtained because of the extremely low coil inductivity
(3.5 pyH) and delayed switching of the second coil according

to the neutron time~of-flight through the first one resulting
in an effective coil length of 1.5 cm. The good symmetry of
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the neutron burst shape favours application of the corre-
lation- as well as the Fourier-method.

2. Laue-type neutron interferometer

Recently at the Triga Vienna reactor a neutron interferometer
was successfully tested /7,8/. An interferometer generally
allows the division of a wave in two coherent parts which are
brought together again for observing interferences. The neu-
tron interferometer consists of an E-shaved ideal Si-crystal
with 70 mm length. The reflection used was a symmetrical
(002) -reflection. Before the interferometer an oriented
graphite monochromator was used in a position that the main
wave length of the reflected neutrons was Ao==2.04 +0.02 8
and AA/X =0.83 %. The interferometer crystal was arranged in

a "parallel” position to the oriented graphite crystal.

The first plate of the interferometer crystal has the function
of a beam splitter. Here the incoming beam is devided in two
coherent waves with different directions. The second crystal
plate is the "mirror", here these two beams are partially re-
flected. The reflected beams are interfering in the area where
they cross over. The purpose of the last crystal plate is to

analyse these interference by producing a Moiré pattern.

When a phase shifting material i.e. a substance with a mean
potential for the neutrons not ‘'equal zero is put in one of the
beams of the interferometer intensity variations in the trans-
mitted and reflected beams can be observed. By use of Al and
Bi as phase shifting materials the characteristic oscillations
of the intensity of these beams were seen. From these oscilla-
tions the coherent scattering amplitudes of these materials

were determined.



Further experiments planned concern very accurate determination
of scattering amplitudes and neutron-electron contributions,
measurement of inhomogeneities, of magnetic domain structures

and on some basical problems of coherence of particle beams.
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Fig.2: Neutron depolarization by
- a Dy single crystal.
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Fig.3: Elastic neutron diffraction from a Dy single crystal.
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