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A Remanent Fe / Si Supermirror Transmission Polarizer
J. Stahn & D. Clemens
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Introdu
tionIn order to develop a neutron spin polarizer basedon magneti
ally remanent supermirrors we produ
ed aFe = Si supermirror (m = 2) giving polarizations of 96%to 98%.

Re
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#: spin down neutrons, ": spin up neutrons.
Advantages of Fe / Si and transmission geometry:� remanen
e is a
hievable by preparation with DCmagnetron sputtering [1℄:
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Magneti
 hysteresis ofa multilayer measuredparallel and orthogonalto the dire
tion of thesubstrate movementduring the sputteringpro
ess.
remanen
e allows for a 
ompa
t set up [2℄;� �Fe(bFe + pFe)� �SibSi, �Fe(bFe � pFe) � �SibSi;) Fe = Si on Si is almost invisible for #;� low absorption;� unaltered beam path.

Problems:� �Fe(bFe � pFe) 6= �SibSi) in
reased R# ) �rst order R# peak:
R"
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Neutron re
e
tivity R of a multilayer ([Fe(75�A) = FeSi(5�A) =Si : (N,O)(66�A) = FeSi(5�A)℄10 on glass) for " and # measured onTOPSI at SINQ/PSI (neutron wavelength � = 4.74�A).
� formation of an � 5�A thi
k magneti
ally dead inter-di�usion layer at the interfa
es [3, 4, 5℄) in
reased R# ) `se
ond order' R# peak;� anisotropi
 stress:{ 
ondition for magneti
 remanen
e,{ might 
ause me
hani
ally instable multilayer �lms.

SolutionRea
tive gases (N2, O2) 
an be in
orporated in the Silayer to tune `�SibSi', stress and to prevent interdi�usion.Optimization:� produ
tion of multilayers,� measurement of re
e
tivity, stress and hysteresis,� R simulation with EDXR [6℄,� variation of preparation parameters.
ResultsSi sputtered in Ar, N2 and O2 (60:9 :1) allows to preparea stable Fe = Si supermirror:� re
e
ting " up to q = 0.044�A�1 (m = 2);� 149 layers;� measured in a guide �eld of < 2mT,(saturation �eld: 80mT);

� Polarizing eÆ
en
y: P = T# � T"T# + T" = 98% to 96%

T"

T#
P

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1 1.2

tr
an

sm
is

si
on

 &
 p

ol
ar

iz
at

io
n

ω / οNeutron transmission T through a m = 2 Fe = Si supermirror ona Si wafer for " and #. The bump in the spin up 
urve showsthat the layer thi
knesses still have to be optimized.
Outlook:� further redu
tion of stress;� go to higher q (m = 2.5);� build a 
ompa
t polarizer.
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