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Polarized 3He for Nuclear Physics

A High-Field Polarized 3He Target

Optical Pumping

Why Polarized Helium 3?

N About 90% of the time, 3He's 2 proton spins
e are anti-aligned in a spin singlet

3He spin is primarily neutron spin

By polarizing 3He, we have a surrogate for
Smmm= polarized free neutrons

Polarized 3He Targets at JLab

6 GeV era: 13 experiments in Hall A

12 GeV era: 7 experiments approved
Spin Exchange Optical Pumping

60% in-beam polarization in 10 bar gas
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Optical Pumping

Metastability Exchange Optical Pumping
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Optical Pumping

Metastability Exchange Optical Pumping
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Polarized 3He for Nuclear Physics

Optical Pumping

A High-Field Polarized 3He Target

MEOP Double-Cell Cryo Target: Bates 88-02

Quasi-elastic asymmetries in 1988, 1993

MEOP pumping cell at 2 mbar, 300K, 30 G:
40% in-beam polarization

Cu target cell at 2mbar, 17k
Cu foil beam windows (4.6 m)

Cold surfaces coated with N, to reduce
depolarization from wall interactions

7:2  10% 3He/cm?/s Luminosity w/ 10 A

top flange of
scatiering  chamber

S

carbon-glass
temperature |
senso

end view of target

Pumping cell (Pyrex)
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Optical Pumping

MEOP Double-Cell Cryo Target: Bates 88-02

Quasi-elastic asymmetries in 1988, 1993

MEOP pumping cell at 2 mbar, 300K, 30 G:
40% in-beam polarization

Pumping Cell
Cu target cell at 2 mbar, 17k el
Cu foil beam windows (4.6 m) -
i Transfer Tube P:P%|ua:famon

Cold surfaces coated with N, to reduce ¢ Diltusion Tme

. . . . N = Number of At
depolarization from wall interactions e
7:2  10%2 3He/cm?/s Luminosity w/ 10 A Taget Cot | ] VRN,

P measurement performed in pumping cell

P in target inferred from rate equations: P
relaxation and diffusion
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