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A way to obtain highly polarized Rb vapor   
homogeneously distributed in the cell







B, Tcell, and νlaser dependences of decay 
constants for fast and slow components



Temperature dependence of the fast component
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Beam emittance growth really 
suppressed in the EPPIS?

To investigate this point, behavior of 3He ions 
colliding with polarized/unpolarized Rb gas under 
a strong magnetic field has been studied by means 
of the Monte Carlo simulation method.

　Study with unpolarized gas:
A new concept of effective magnetic field

　Study with polarized gas:
A new concept of polarization hole.



Unpolarized beam



Polarized Rb gas



SEPIS 3He Ion Source
(Spin-exchange polarized ion source)

This ion source was invented to 
overcome the difficulities in EPPIS
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Spin-exchange cross sections for He-Rb
and H-Rb systems
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A simple model could not reproduce the smallness 
of the spin exchange cross sections. 

What is the origin of this failure?

Improvement of the theory is desired.





Observed anomaly of the spin-exchange cross 
sections was qualitatively  reproduced by taking 
the target excitations and target ionizations.

A more important aspect is that the spin-
exchange cross sections at a low energy region are 
two orders of magnitude larger than that at a high 
energy region. 

This is practically important particularly in 
designing the polarized 3He ion source.









For this purpose, Behavior of 3He ions colliding
with polarized/unpolarized gas under a strong
magnetic field has not well bee investigated by
means of the Monte Carlo simulation method.

Beam emittance growth really
suppressed in the EPPIS?

1. Study with unpolarized gas:

Come up to concept of
effective magnetic field

2. Study with polarized gas:

Come up to concept of
polarization hole



An areal uniformity of the Rb polarization
depends on the relaxation mechanism occuring
in the vapor cell.
For this purpose, the Rb relaxation times were
measured by observing the polarization time-
differentially with chopped laser lights.

Changing parameters:

1) the external magnetic field

2) the cell temperature

3) the pumping laser frequency

A simple model and Monte Carlo simulation
were compared with the observed quantities to
discuss the relaxation mechanisms.
As a result, the relaxation mechanism is found
to mainly be determined by

1) Wall relaxation

2) Effusion

3) Radiation trapping
This finally gave insight into how to realize
uniform distribution of the Rb polarization.

How to realize highly polarized
Rb vapor uniformly distributed
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