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l. The Enhancement Factor x, IV. Optically Detected EPR

» Characterizes alkali-metal wave function overlap with noble-gas nucleus

» Relevant to understanding SEOP [1] physics

» Important for understanding systematic shifts occurring in magnetometers »
> Precise value can be used to calibrate noble-gas polarimetry % 05 ;‘-H ra
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Experimental apparatus: more detail’ particularly for Representative data for 8°Rb. The EPR frequency is locked
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4 l CELL | Vg,/Ve “““ time. The cell contains no Xe or other polarizable noble-gas species. Variations in the pump laser

+ | 304A 83+29 1912+52 57.7+16 40.1+1.3 power produce correlated light-shift variations in the locked EPR frequency on both long and

Reservolr 304B 83+29 1932+53 570+16 404+1.4 short (inset) time scales. Nominal pump-laser power was 28.5 W. (b) Same as (a) except that the
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304C 100437 1951+53 566+15 325+14 Rb EPR frequency _shlft is overlayed W|_th t_he Cs-D, pump Iaser_ power. Since probed_atom and
pumped atom are different, no correlation is observed on any time scale. The EPR-shift

* Wro/ Vcs is volume ratio of macroscopic (solid/liquid) fluctuations are also much smaller overall in (b), where light-shift effects are absent.
alkali-metals Rb and Cs in the cell

 Pressures in torr at 20 °C

Y-MANIFOLD . Xe enriched to 90% 129%e.

Pyrex manifold with dual retorts used to distill in

VI. EPR Shift Ratio Af(3°Rb)/ af(133Cs)

Cs and Rb metals separately into each cell.

m LE State: 1133 + 0.002 Ratio of successive EPR frequency shifts (3°Rb vs.
1.16 m HE State: 1.064 +0.003 133Cs) resulting from the sudden destruction of the
S 144 + + i i same '29Xe magnetization in hybrid (Rb/Cs) vapor
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field produced by noble-gas atoms as they are polarized C—,E) 1.06 T - 3 o stood light-shift noise from the pump laser; only
(by SEOP) and depolarized (by NMR pulses) in a vapor cell. 0 5 : T data to the right of the line are included in the
. 1.04 + analysis. The “ratio of ratios” (blue point divided by

red point) for each trial is a systematic check on the
result, since the ratio depends only on the precisely
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Zeeman Energy Levels vs. Magnetic Field for Ground-State 8’Rb

e el e T e 1 2 3 4 5 6 known effective gyromagnetic ratios. For trials 3-6,
] feld R Trial Number this ratio is within 1% of the expected value.
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: OPTICAL PUMPING WITH NUCLEAR SPIN Using: (Ko)rbxe = 518 =8 (Our earlier work [3]):
Optical pumping drives ground-state

T population toward one of the two end states
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> Both (ko0)rbxe and (Ko)csxe are 25% below theoretical prediction
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