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curorean The Magnetism TOF Laue Diffractometer
thermal + polarization and field cold + polarization analysis
Site susceptibilities

magnetic structure determination
spin densities

diffuse magnetic scattering

Science drivers: Physics, chemistry, material science, complex and frustrated magnetism,
multiferroics, spin/charge/orbital ordering, quantum phase transitions, molecular magnets
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S Laue single crystal diffraction
ARCS — SNS
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Yellow boxes:
model-identified peaks
of atomic structure
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Red only:
magnetic superstructure
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A polarized TOF Laue diffractometer with magnetic fields
thermal ~ D3, 5C1

Polarization || applied field & reversal
PMH P H

induced moments,

site susceptibility from interference term iMéN_Q
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Full Polarization analysis

spinflip
non-spinflip

+ polarization reversal
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Full Polarization analysis

sp/nf//p | + polarization reversal => comp{ete separation
non-spinflip by diagonal terms
1000 25 1000 1000
2
100 1.5 100 4 100
— 1 —
10 E 0.5 10 i 1 10
'c>' 0 'O>
1 -0.5 1 1
-1

0.1 1.5 0.1 0.1

25 T T T T T 2.5 T T T T T 2.5 T T T T T 20

2 L 4 2 L 4 2 b " v 1K1 15

15 | B 15 B 15 W ' " B 10
_1r . - _ 1r : - _ 1r . 15 _
£0.5— - E £0.5— - E £0.5— . : OE-:_
T oL . 2 T, . 2 T, 1l
-05 - 0.5 B 0.5 B -10
a4 L N MZ 1 1k N My 1 A b I\/Iz X I\/Iy 15
1.5 e e 1.5 e 1.5 e 20

25 2 15 1 05 0 05 1 15 25 2 15 1 05 0 05 1 15 25 2 15 1 05 0 05 1 1%
dy [rlu] dy [rlul dy [rlul] chiral |ty

Simulation meeting 24-Oct-2012, Lund Single crystal magnetism diffractometer — Werner Schweika



o2 [ The Magnetism TOF Laue Diffractometer

b SPALLATION
*x SOURCE

thermal + polarization and field cold + polarization analysis
Site susceptibilities magnetic structure determination
spin densities diffuse magnetic scattering

Science drivers: Physics, chemistry, material science, complex and frustrated magnetism,
multiferroics, spin/charge/orbital ordering, quantum phase transitions, molecular magnets
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The Magnetism TOF Laue Diffractometer

Neutron guide concepts polarizing thermal + cold neutrons
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e Selene parameters (following Jochen Stahn)

Thermal spectrum of interest: 0.8A - 24A (2.7A)
divergence: A6 =20'=0.00582rad

=> AAHzO.S b/a=0.0022 6 =0.00364 =0.21° A =08A
6 a=375m, b=84cm m=26

a=60-A60/2=0.0008 =0.043°
B=6+A0/2=00066=0.375°
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SPALLATION

e Selene parameters (following Jochen Stahn)

Thermal spectrum of interest: 0.8A - 24A (2.7A)
divergence: A6 =20'=0.00582rad

=> AAHzO.S b/a=0.0022 6 =0.00364 =0.21° A =08A
6 a=375m, b=84cm m=26

a=60-A60/2=0.0008 =0.043°
B=6+A0/2=00066=0.375°

m=0.8 (1.6A)
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SPALLATION

e Selene parameters (following Jochen Stahn)

Thermal spectrum of interest: 0.8A - 24A (2.7A)
divergence: A6 =20'=0.00582rad

=> AAHzO.S b/a=0.0022 6 =0.00364 =0.21° A =08A
6 a=375m, b=84cm m=26

a=60-A60/2=0.0008 =0.043°
B=6+A0/2=00066=0.375°

m=0.95 (2.7A)
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Reflectivity A
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Neutron guide concepts

The Magnetism TOF Laue Diffractometer

polarizing cold + thermal neutrons
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The Magnetism TOF Laue Diffractometer

Neutron guide concepts polarizing cold + thermal neutrons

“kinked Selene”
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Neutron guide concepts

The Magnetism TOF Laue Diffractometer

polarizing cold + thermal neutrons
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The Magnetism TOF Laue Diffractometer
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Chopper system
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acceptance diagram

14 Hz detector frames

ESS pulse
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