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Polarizers and Polarizing Benders for
HYSPEC and FOCUS

Jochen Stahn (LNS), Christian Schanzer (LNS)

• Polarizers
• Possible Polarizing Analyzers for Wide Angle ToF
• -> Simulations (Uwe Filges)

Peter Allenspach
Head of Laboratory for Developments and Methods (LDM)
Condensed Matter Research with Neutrons and Muons
Paul Scherrer Institute
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Polarizers
neutron reflection at grazing incidence (< ≈2°)

 refractive index n < 1

 total external reflection
   e.g. Ni θc = 0.1 °/Å

@ smooth surfaces @ multilayer @ supermirror
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Polarizers

concept of polarizing supermirrors – contrast matching

 ferromagnetic (FM) / non-magnetic (NM) multilayer

 spin dependent interaction of neutron with FM: (bn ± pm)

 contrast matching: (bn (FM) – pm (FM)) = bn (NM)

 e.g. FeCoV:
   b = (5.97 fm – 5.26 fm) ≈ 0

 vs. Ti: bn (NM) = -3.4 fm

 reactive sputtering – TiNx

 bn (TiNx) ≈ 0
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Polarizers
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Polarizers
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Polarizers
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Polarizers
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Polarizers



Po
la
ri
ze

rs
 

Po
la
ri
ze

rs
 a

nd
 P

ol
ar

iz
in
g 

Be
nd

er
s 

fo
r 

H
YS

PE
C 

an
d 

FO
CU

S
an

d 
Po

la
ri
zi
ng

 B
en

de
rs

 f
or

 H
YS

PE
C 

an
d 

FO
CU

S

PINS Workshop - HYSPEC IDT Meeting, Apri l 2006, Brookhaven

Polarizers
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Polarizers
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Polarizers

re
fl

ec
ti

vi
ty

Qz

transmitted beamreflected beam

ideal polarizer:
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Polarizers

re
fl

ec
ti

vi
ty

Qz

real polarizer:

reflected beamtransmitted beam
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Correction of finite polarization
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– finite polarization/analysis

measured intensities: I++, I+-, I--, I-+

n+=n-=1/2
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Correction of finite polarization

!
!
!
!
!

"

#

$
$
$
$
$

%

&

!
!
!
!
!

"

#

$
$
$
$
$

%

&

=

!
!
!
!
!

"

#

$
$
$
$
$

%

&

+'

''

'+

++

''

+'

''

'+

++

R

R

R

R

RR

I

I

I

I

I

2

2

2

2

0

1

1

1

1

2

(((

(((

(((

(((

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6

0

10

20

30

40

50

60

70

80

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

 ! [nm]

 F
lip

p
in

g
 r

a
ti
o
 

"

 

 

 "
 P

 P
o
la

ri
z
a
ti
o
n
 
P

 flipping ratio:
!

+

=
R

R
"

+

!"

+

!"

#

!!

#

!!

#

#

!"

#

!"

+

!!

+

!!

+

====

====

APAP

APAP

RRRRR

RRRRR

identical and ‚symmetric‘ properties 
of polarizer/analyzer:

0.0 0.1 0.2 0.3 0.4 0.5 0.6
0

100

200

300

400

500

600

700

800

0.0 0.1 0.2 0.3 0.4 0.5 0.6
0.60

0.65

0.70

0.75

0.80

0.85

0.90

0.95

1.00

 M // H
G

 M anti-// H
G

Q
z
 [nm]

P
o
la

ri
z
a
ti
o
n
 P

 

R
+

!! 
 R

-

 !"

R
+

 !"
 R

-

 !!

Q
z
 [nm]

R
e

fl
e

c
ti
v
it
y
 [

c
o

u
n

ts
]

 



Po
la
ri
ze

rs
 

Po
la
ri
ze

rs
 a

nd
 P

ol
ar

iz
in
g 

Be
nd

er
s 

fo
r 

H
YS

PE
C 

an
d 

FO
CU

S
an

d 
Po

la
ri
zi
ng

 B
en

de
rs

 f
or

 H
YS

PE
C 

an
d 

FO
CU

S

PINS Workshop - HYSPEC IDT Meeting, Apri l 2006, Brookhaven

Possible polarizing analyzers

+

-

Both spin states

+ “Small” coated area

Detector coverage

- Contamination
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Possible polarizing analyzers

+

-

Detector coverage

+ Coated area

Angular offset

- Contamination
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Possible polarizing analyzers

+

-

No contamination

+ Coated area

Lower transmission

+ Detector coverage
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Possible polarizing analyzers

+ High detector coverage

+ Coated area

- Contamination

- Technology

+ No angular offset
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Possible polarizing analyzers

+ High detector coverage

+ No angular offset

- Huge coated area

- Contamination
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Simulations

-> Uwe Filges (tomorrow morning)


