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The Problem:

Our Solution:

’ * Operation of the cavities off of resonance dramatically reduces the required tempersbure stability

* Laser-cooled clocks in space reintroduce end-to-end phase shifts absent in fountains
* Fountsin-like microwave cavities have high sensitivity of phase to temperature, ~1 praduK
* Design goals of ~3 prad stability implies 3 uK temperdture stability, which is unschievable
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Cavity response and phase angle between drive
and cavity response as a function of detuning

* 2 TEO11 fountain-like cavities

- - / « Cavities in phase with each other
’I-l « Phase modulation interrogation

« Cavities detuned =~ 5T from resonance
* Resonant coupling structure (Q~1000)
* Common Microwave Feed
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In microgravity the launch velocity is easily tuned,
so the end-to-end phase shift can be evaluated
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Modeled Thermal Stability of PARCS Cavities

shows 30 mK variations with thermostatic
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Cavity detuning  « 10 hsif-linewidths reduces sensitivity by ~100
« requires 100 times more RF power
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Cavity detuning
Reducing the Q is not as

effective as detuning the cavities:

Resonating the coupling structure [
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