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R&D on crystalline cells for 3He nuclear polarizers
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There is unknown temperature-dependent spin relaxation in the 3He polarization by
the spin exchange optical pumping (SEOP). Due to this excess spin relaxation, the 3He polarization by the
SEOP is limited up to ~80%. The mechanism of this relaxation is not yet revealed, but a study indicates th
at the source of the excess relaxation is primarily a surface phenomenon. The 3He gas is usually confined
in a specially treated clean glass cell, and the unknown spin relaxation might be related with the porous
structure of glass, where 3He atoms permeate in the glass walls. To study the mechanism of the temperature

-dependent spin relaxation as well as to overcome the limitation of the 3He polarization, research and dev
elopment of crystalline cells are performed.
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dye = {kg[RO](1+ X) + T}

dye : 3He depolarization rate

k< : 3He-Rb spin-exchange rate coefficient
[Rb] : Rb number density

X : x-factor

I : room temperature 3He relaxation rate
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6r, : rotation angle

Nrp : Rb number density

| : Rb thickness

e: electron charge

us - Bohr magneton

B : magnetic flux density

m. : electron mass

h : Plank constant

¢ : speed of light

v frequency of transmission light

A : wavelength of transmission light

viiz : frequency at the Rb D1 resonance
vai2 : frequency at the Rb D2 resonance
A1 wavelength at the Rb D1 resonance
Azr2 : wavelength at the Rb D2 resonance
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