
Resonant 
laser beam
(1083 nm)

σ +σ +

Circular
polariser

B0

RF discharge
lower atomic state (23S)

upper atomic state

Photon
absorption •↑

Photon
emission•↑

Photon absorption probability
depends on spin state and polarisation of light :

         net transfer from     to

•↑

•↑

 Principle of Optical pumping (OP): (A. Kastler, Nobel prize 1967)
selective optical transitions induce population transfer between atomic states

OP of helium-3: plasma discharge in low-pressure gas to populate 23S state
+ collisions to overpopulation of selected state to ground state nuclei

High efficiency: max. polarisation >80% - 1 polarised nucleus / absorbed photon


