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HFS    Zemach radius→
In progress!
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● Magnetic dipole transition
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6.8 m laserμ

+Ekin

● Magnetic dipole transition

● Small atom cross-section

● Non-radiative decay
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● Operation at 50 K

● Large illuminated volume

● Large laser fluence required (2 J/cm2)

● ~500 reflections through a 1 mm gap
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Design No. 1.
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L hole  ≈  
hx

2π Rx
 ≈  1.5⋅10−3

L mirror  ∼ 10−3−10−2

L gap  ∼ 10−5−10−3



What to optimize
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Fs)

● Excitation probability

● Signal-to-noise ratio
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Recipe
for a multi-pass circular cavity

● Preheat the oven to 50 K

● Make the hole as small as possible

● Make the beam as large as possible, but still
fitting comfortably through the hole

● Adjust the input angle for best 
performance
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pulse in

pulse out  ∝  exp(−t / τ)

τ  = −  
L

c ln(1−L )



Ω





R=99.9 %

L hole=1.5 ‰

Leff=40 m





Summary

Two plausible design forms

We have the first prototypes

Ω

We have some ideas
how to test them
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