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Introdu
tionAim: provide a neutron spin polarizer� swit
hable) no need for an additional spin 
ipper;� not altering the beam path) simpler lay-out;� low absorption.

Approa
h: remanent Fe/Si supermirrors� Fe and Si show low absorption;� transmitted and re
e
ted beam 
an be used;� high remanen
e) operation in a weak guide �eld Bguide,no permanent strong �eld needed;� high 
oer
itivity) operation with magnetization Mantiparallel to Bguide;� swit
hing M) ex
hange of the polarization oftransmitted and re
e
ted beam.[1℄

Preparation: magnetron sputtering on Si waver� Fe layers show anisotropi
 stress leading to aneasy axes of magnetization.[2℄� rea
tive sputtering of Si with O2 and N2 to{ improve the mat
hing for spin down neutrons,{ redu
e stress,{ tune magneti
 properties.
SupermirrorsSupermirrors 
onsist of an al-ternating sta
k of two materialswith di�erent refra
tive indi
es.The thi
kness of the layers is 
ho-sen in a way so that interferen
eleads to re
e
tion of the neutronsup to an angle of in
iden
e of afew degree.[3℄In spin polarizing supermirrorsthe refra
tive indi
es are di�er-ent only for neutrons of one spinstate. This 
an be ful�lled if oneof the materials is magneti
. [4℄

S
hemati
 pro�le of the s
atter-ing length density of a supermir-ror for neutrons with spin parallels ""M:�Fe(bFe + pFe)� �SibSi) high 
ontrast grid) re
e
tionyand spin antiparallels "#M:�Fe(bFe � pFe) � �SibSi) `one' thi
k layer) transmissionto the magnetisation M.
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s
attering length densitylayer sequen
eva
uum
ferromagnet(Fe)spa
er(Si)

substrate
n-MeasurementsThe neutron intensity is measured as a fun
tionof ! and of M for in
oming spin up and spindown neutrons separately.Top view of the set up for transmission and re
e
tivity measurements:re
e
tivity Rn-sour
e transmission Tsupermirror angle of in
iden
e !
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e
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e
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Results� Sample: Fe/Si supermirror on Si, 299 layers (m = 2.5)z;� polarized re
e
tivity measurements were performed on the 2 axis neutron spe
trometerTOPSI at SINQ, Switzerland,� = 4.74�A;� magneti
 hysteresis measured with a vibrating sample magnetometer at the PSI;� no 
orre
tions were applied to the shown data.

re
e
tivity R polarization P transmission T polarization P

mag
netiz

ation
jMj

-1

-0.5

0

0.5

1

-80 -60 -40 -20 0 20 40 60 80
jBguidej

Bpolarization
 

#
!

"

M "" Bguide

!

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1 1.2 1.4

R ,P

!=Æ

P = R" � R#R" + R#
= 91� 96%

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1 1.2 1.4

T ,P

!=Æ

P = T# � T"T# + T"
= 96� 98%

M "# Bguide

!

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1 1.2 1.4

R ,P

!=Æ

P = R# � R"R# + R"
= 90� 94%

0

0.2

0.4

0.6

0.8

1

0 0.2 0.4 0.6 0.8 1 1.2 1.4

T ,P

!=Æ

P = T" � T#T" + T#
= 96� 99%

A transmission polarizer using the presented supermirrors will be built for the SANS at SINQ.


