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Introduction
In order to develop a neutron spin polarizer based
on magnetically remanent supermirrors we produced a
Fe /Si supermirror (m = 2) giving polarizations of 96 %
to 98%.
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Advantages of Fe /Si and transmission geometry:

e remanence is achievable by preparation with DC
magnetron sputtering [1]:
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remanence allows for a compact set up [2];
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= Fe /Si on Si is almost invisible for |;

e low absorption;

e unaltered beam path.

Problems:
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Neutron reflectivity R of a multilayer ([Fe(75A)/FeSi(5A)/
Si: (N, 0)(66 A) / FeSi(5 A)],, on glass) for 1 and | measured on
TOPSI at SINQ / PSI (neutron wavelength A = 4.74 A).

o formation of an ~ 5A thick magnetically dead inter-
diffusion layer at the interfaces [3, 4, 5]
= increased R| = ‘second order’ R peak;
e anisotropic stress:
— condition for magnetic remanence,
— might cause mechanically instable multilayer films.

Solution
Reactive gases (N,, O,) can be incorporated in the Si
layer to tune ‘pgbg;’, stress and to prevent interdiffusion.
Optimization:
e production of multilayers,
e measurement of reflectivity, stress and hysteresis,
e R simulation with EDXR [6],

e variation of preparation parameters.

Results
Si sputtered in Ar, N, and O, (60:9:1) allows to prepare
a stable Fe /Si supermirror:

o reflecting 1 up to q = 0.044A" (m=2);

e 149 layers;

e measured in a guide field of <2mT,
(saturation field: 80mT);
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¢ Polarizing efficency: P = = 98% to 96 %
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Neutron transmission T through a m = 2 Fe / Si supermirror on
a Si wafer for 1 and |. The bump in the spin up curve shows
that the layer thicknesses still have to be optimized.

Outlook:
e further reduction of stress;
e go to higher g (m = 2.5);

e build a compact polarizer.
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