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Abstract

Wc report on tests of a compensated sapphire oscillator (CSO) which shows
frequency-stable operation attcinpeiatures above 77 K 'The ficquency stability for this
oscillator shows an apparent fhcker | toor of "/.f’vx]O'Mfmmcumningtimcs between 3
and 10 seconds, and stability beticithan 2x 107 4or allcasuring times between 1 and
100 seconds. These valucs arc aproximately the same as forthe very best available
quartz oscillators. Previously, highstahility in sapphire oscillators had only been
obtained with liquid heliumcooling. Recentimprovements include a mom careful
anal ysis of the ac frequency-lock “Pounii” citcaitry thatnow ensbles the oscillator to
reliably attain a stability 6 milliontines better than its fracional 1esonator linewidth.
Mcasurements to date have beenpiade with aresonatorquality factor Q=2x1 0°,
Yrequency stability of 2x 10 1<pio cercad foraesonatorg of 107, a value about onc
third of the intrinsic sapphire Q atthis (cinperature.
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