. [ [ 7’
Europc:gnﬁol\lnﬂerczeggg A Switchable Neutron Spm Filter E‘ED ETH
onn, 16-17 May «

curopean J. Stahn & D. Clemens Laboratorium fiir Neutronenstreuung, Paul Scherrer Institut & ETH Ziirich
spallation
source
Introduction n-Measurements Results
Aim: provide a neutron spin polarizer The neutron intensity is measured as a function « Sample: Fe/Si supermirror on Si, 299 layers (m = 2.5);

of w and of M for incoming spin up and spin
down neutrons separately.

e switchable
= no need for an additional spin flipper;

e polarized reflectivity measurements were performed on the 2 axis neutron spectrometer
TOPSI at SINQ, Switzerland,

Top view of the set up for transmission and reflectivity measurements:

e not altering the beam path A=474A;
- simpler Iay out: (reﬂectivity R h q h b | he PS
Bt PP magnetic hysteresis measured with a vibrating sample magnetometer at the ;
| b . n-source B = transmission T ¢ g : y : u wi vi ng P € '
e low absorption. i o e no corrections were applied to the shown data.
supermirror angle of incidence w
Approach: remanent Fe/Si supermirrors reflectivity R polarization P transmission T polarization P

e Fe and Si show low absorption; R P TP
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e transmitted and reflected beam can be used; =
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Preparation: magnetron sputtering on Si waver 80 0 40 20 o o 40 60 = \ /\\ ’V\/\ \/ | \/
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e Fe layers show anisotropic stress leading to an Bpctrely V V =90 —94% \ ‘ r}V \/ =96 — 99%
easy axes of magnetization.[2] w o2 \ \ o2 \ﬂ‘ } j
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e reactive sputtering of Si with O, and N, to M : [ b M“V \
— improve the matching for spin down neutrons, M 1| B g NURVAR === "R . Il A
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— reduce stress, W W

— tune magnetic properties.

Supermirrors A transmission polarizer using the presented supermirrors will be built for the SANS at SINQ.
Supermirrors consist of an al- Schematic profile of the scatter- layer sequence scattering length density
ternating stack of two materials ing length density of a supermir- vacuum
with different refractive indices ror for neutrons with spin parallel
The thickness of the layers is cho- s T M:
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