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Magnetism Di↵ractometer

The magnetism di↵ractometer is a time-of-flight Laue instrument with the option to use

polarized neutrons and full polarization analysis. Applications are magnetic structure de-

termination for small single crystals including polarimetry, site susceptibilities, spin density

distributions, hydrogen bonding, di↵use magnetic scattering, parametric real-time explo-

ration of reciprocal space and monitoring order parameters of weak signals.

Science drivers: Physics, chemistry, material science, complex and frustrated magnetism,

multiferroics, spin/charge/orbital ordering, quantum phase transitions, molecular magnets

!XYZ!!POLARIZATION!ANALYSIS!!

PULSE!SHAPING!!
CHOPPER!MODERATOR!

10° < 2θ <170°

−20° < χ < 20°

LSD =1mLPS =150mLMP = 6.2m

H,p$

xyz$

H,p$

xyz$

H,p!0.6m

Instrument Parameters

Moderator bispectral cold/thermal

Moderator - sample distance 156 m

Wavelength range 1 - 6

˚

A

d-range (resolution) 0.5 - 30

˚

A (⇠ 1%)

Q-range (resolution) 0.2 -12

˚

A

�1
(⇠ 1%)

Flux at sample divergence 0.3

o

, d�/� = 0.01, 5x10

8
n/cm

2
s

Background no direct line of sight

Beam size at sample < 0.5 ⇥ 0.5 cm

2
(optional focusing)

Sample size 0.1 - 10 mm

3

Sample to detector distance 1 m

Detector technology Boron 10 - foil, spatial resolution 2.5 mm

e�ciency > 55% (for � > 1

˚

A)

Detector coverage horizontal 10

o < 2✓ < 170

o

, vertical �20

o < � < 20

o

Special sample environment wide angle polarization analysis + neutron polarimetry

optics for alignment and shape rendering

magnetic field 8T

Instrument Use
The user may benefit from the versatility and flexibility of the instrument by choosing and optimiz-

ing the pulse duration, the divergence and focusing with respect to sample size and intensity. The

wavelength band can be shifted by chopper phase to cover either small or large regions in recipro-

cal space. Polarization analysis and polarimetry is possible for weak guide fields. Simple uniaxial

polarization analysis provides suppression of incoherent background by separation of coherent and

spin-incoherent (H) scattering. For half-polarized experiments high magnetic fields can be applied.

The Magnetism TOF Laue Diffractometer 

2

cold + polarization analysis thermal + polarization and field 
magnetic structure determination 
diffuse magnetic scattering 

site susceptibilities 
spin densities 
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Laue single crystal diffraction 
ARCS – SNS  

ISAW 

Yellow boxes: 
model-identified peaks 
of atomic structure  
 
Red only: 
magnetic superstructure 
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 induced moments,  
site susceptibility from interference term  
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   A polarized TOF Laue diffractometer with magnetic fields       
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 spinflip  
non-spinflip    

polarization reversal + 

Full Polarization analysis 
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cold + polarization analysis thermal + polarization and field 
magnetic structure determination 
diffuse magnetic scattering 

site susceptibilities 
spin densities 
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Neutron guide concepts  polarizing thermal + cold neutrons 
Δθ = 20' Δθ = 40'

2.7Å < λ <10Å Δλ =1.9Å

FeSi 3He-cell    possible 
supermirror         ? 

0.8Å < λ < 2.7Å
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Thermal spectrum of interest:    
    divergence: 

θ̂ = 0.00364 = 0.21° λmin = 0.8Å
m ≈ 2.6

Δθ
θ̂

≈ 0.8

Δθ = 20' = 0.00582rad
0.8Å −  2.4Å (2.7Å)

Selene parameters (following Jochen Stahn)   
 

α = θ̂ −Δθ / 2 = 0.0008 = 0.043°

=> 

β = θ̂ +Δθ / 2 = 0.0066 = 0.375°

b / a ≅0.0022
a = 37.5m, b = 8.4cm
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The Magnetism TOF Laue Diffractometer 
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Neutron guide concepts  polarizing cold + thermal neutrons 

Selene 

H,p$

xyz$

 XYZ  POLARIZATION ANALYSIS  
PULSE SHAPING  
CHOPPER MODERATOR H,p 

10° < 2θ <170°

−20° < χ < 20°

LSD =1mLMP = 6.2m LPS =150m

POLARIZER 

offset beam axis from sample = 4b ~ 57cm  

θm = 0.23°± 0.15°
? 

 no, only for 0.8 Å  
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The Magnetism TOF Laue Diffractometer 
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Neutron guide concepts  polarizing cold + thermal neutrons 

“kinked Selene” 

 XYZ  POLARIZATION ANALYSIS  

PULSE SHAPING  
CHOPPER MODERATOR 

10° < 2θ <170°

−20° < χ < 20°

LSD =1mLMP = 6.2m

H,p 

1.5m

H,p$

xyz$

H,p$

xyz$

H,p$

xyz$

H,p$

xyz$
LPS =150m

2θ̂m

θ̂m (= 0.2°)

R ≈
Lps

8θ̂m
(= 5371m)

4θ̂m
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The Magnetism TOF Laue Diffractometer 
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Neutron guide concepts  polarizing cold + thermal neutrons 

“kinked Selene” 

 XYZ  POLARIZATION ANALYSIS  

PULSE SHAPING  
CHOPPER MODERATOR 

10° < 2θ <170°

−20° < χ < 20°

LSD =1mLMP = 6.2m

H,p 

1.5m

H,p$

xyz$

H,p$

xyz$

H,p$

xyz$

H,p$

xyz$
LPS =150m

2θ̂m

θ̂m (= 0.2°)

R ≈
Lps

8θ̂m
(= 5371m)

4θ̂m

adjusted to divergence spread 

(double) cavity 
 for cold neutrons   polarizing mirror 

for thermal neutrons 

rotate with wavelength band 

limited to narrow 
divergence of 
thermal neutrons  
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The Magnetism TOF Laue Diffractometer 
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Neutron guide concepts   

“kinked Selene” 

 XYZ  POLARIZATION ANALYSIS  

PULSE SHAPING  
CHOPPER MODERATOR 

10° < 2θ <170°

−20° < χ < 20°

LSD =1mLMP = 6.2m

H,p 

H,p$

xyz$

H,p$

xyz$
H,p$

xyz$

H,p$

xyz$
LPS =150m

2θ̂m

θ̂m (= 0.2°)

R ≈
Lps

8θ̂m
(= 5371m)

4θ̂m

separated Selene 
 
         crossed?! 

cold  

thermal 
polarizing ellipse 

polarizing cavity 
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