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Using Spallation Pulsed Polarized Neutrons 
(in Reflectometry)
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Using Spallation Pulsed Polarized Neutrons 
(in Reflectometry)
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Polarized Neutron Technology:
The Magnetism Reflectometer at SNS
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Polarized Neutron Technology:
The Magnetism Reflectometer at SNS
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Polarized Neutron Technology:
Polarizers and Analyzers
at the SNS Magnetism Reflectometer
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Polarized Neutron Technology:
Polarizers and Analyzers

• Select a particular neutron spin state (or, equivalently, a particular 
direction for the neutron magnetic moment)

• Magnetic supermirrors (beam divergence and width limitation, but in 
general useful for reflectometry). Special configurations (polarizing 
guides, cavities, benders, etc) can overcome the beam size limitations.

• Magnetized crystals (generally not appropriate for pulsed sources)

• Spin filters
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Polarized Neutron Technology:
Polarizers and Analyzers
• The polarizing cavity (for long λ > 4.85 Å)

• m = 2.5 coatings

• Works in transmission
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 Neutron beam polarization
achieved with the polarizing cavity
at the SNS Magnetism Reflectometer
in April 2007 (incident angle relative to
Si waffers ~ 0.45o)

Polarized Neutron Technology:
Polarizers and Analyzers

• The polarizing cavity (for long wavelength neutrons)
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Polarized Neutron Technology:
Polarizers and Analyzers
• The polarizing bender (for long wavelength neutrons)

• M = 3 supermirror coatings on both sides (+ 1 µm Gd on one side)
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Solid State Polarizer/Analyzer
(Beam Splitter)
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Polarized Neutron Technology:
Polarizers and Analyzers
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Wide-Angle 3He Analyzer System
(Hal Lee)

Magnetic holding field and shielding

actual cellSapphire 
window

Heater

Oven

3He polarization = 75%
Cell pressure=1.52 bar
Covers 2 - 5 A
Empty cell transmission=0.88
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Measured characteristics:
3He polarization = 75%
Cell pressure=1.94 bar
Cell length=8.1 cm
Empty cell transmission=0.88

3He cell system will be 
continuously operated, i.e.
no polarization decay
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Wide-Angle 3He Analyzer System
(Hal Lee) 3He Analyzer:

Laser system
Magnetic holding
field and oven

Lifting table for
supermirror
analyzer

Detector

Spin flipper
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Polarized Neutron Technology:
Spin-Flippers
• In general, the adiabatic RF-gradient neutron spin flippers seem 

to be the most adequate to be used in pulsed sources

• The SNS-MR is equipped with RF-gradient neutron spin flippers

• Operation @ 150 kHz
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Polarized Neutron Technology:
Spin-Flippers

• The SNS-MR is equipped with RF-gradient neutron spin flippers
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Polarized Neutron Technology:
RF-Gradient Spin-Flippers
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 Polarizer + spin flipper @ V= 0.750 V, 150750 Hz (spin up)
 Polarizer (cavity) in transmission (spin down)

Polarized Neutron Technology:
The RF-Gradient Spin-Flipper at the SNS-MR
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Polarized Neutron Technology:
SNS-MR RF-Gradient Spin-Flippers
Unique Features
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Polarized Neutron Technology:
The Magnetism Reflectometer at SNS
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Polarized Neutron Technology:
The Magnetism Reflectometer at SNS
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