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Spin and Radiation for Atoms or Molecules
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The Apparatus
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GaAs Polarized e Source

- Getting polarized electrons...

— Chemically clean crystal and insert into vacuum chamber
— Bake chamber and get a hase pressure of 2x10-'? Torr
— Heat clean crystal

— Circularly polarized laser light (780 nm) is used to preferentialty excite
electrons of a particular spin

— Cesium (Cs) and oxygen (O,) are applied in layers to reduce the work
function of GaAs so that it lies below the first conduction band (~4 eV).




GaAs Polarized e Source
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GaAs Polarized e Source
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Polarizations for electrons

Electron polarizations for a system of identical spin states (‘pure’) are
defined as expectation values of the Pauli spin operators
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Helium Optical Polarimeter

He: 1 'S, excited=> 3 °P, decays=> 2 °S,(388.9 nm ... 38845 nm)
23 ¥ threshold; 23.6 eV cascade threshold.

Excitation timescale is 10-'° sec.

Decay timescale is 10-° sec. =
During this time weak spin orbit
coupling affects the direction of L (i. e. il |
the m_ projection), thus influencing the
emitted photon's polarization. 10f _
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Stokes Parameters

To completely characterize the polarization of light a minimum of four
parameters are required:
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How to Measure Stokes Parameters
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Helium Optical Polarimeter

He: 1 1S, excited-> 3 °P, decays-> 2 3S,(388.9 nm ... 38845 nm)
23 ¥ threshold; 23.6 eV cascade threshold.

Stokes Parameters at 23.5 gV
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What to do
with polarized
electrons?




_ UE—
Why not try to experimentally observe spin
transfer in molecules®?

- Adam Green observed significant spin transfer (P./P_,~%10) in H, molecular

fluorescence
- |t would be interesting to compare H, with another simple diatomic
molecule: N,
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Using 388 + 5 nm filter...
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N, excitation function with 388+5 nm filter
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Stokes parameters at 30 eV
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Summary / Fixes

- Now integrating current at 2 Hz

« Made differential pumping apertures smaller so source pressure remains
low (>5x10° Torr = <5x10-° Torr during run)

= Getting another diode laser for source...(current power only 1 miif)
- Getting Narrower N, Filter




