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We have developed aSapphire Phase Stabilizer (SPS) to meet current and
future microwave oscillator phase noisercquirements.  The SPS employs ahigh
Q, X-band sapphire diclectric “whispering galery” mode resonator as a
discriminator to stabilize a quartz crystal oscillator. At 7.9449 GHz with a
loaded Q of 6 million wc previously reported an ‘ ‘open loop” discriminator noise
floor (referred to 100 Mi1z) of approximate] y S,(f) = -110 dB/f*(/11z) for offset
frequencies from f= 1 Hz to f= 1 kHz. Whilethe previous tests uscd an
untuned sapphire element, our system iSdesigned to g)c.rate critically coupled at
8.1000 GHz with aloaded Q of 15 million at 77 Kelvin. Advantages of this
system incl ude asi mplified clect ronic con figurat jon and consequent reduced phase
noise.

A 3-stage methodology has been developed to provide the accurate
frequency tuning required.  Additionally, implementation of mode coupling
control mcthods developed last year allows a loaded Q between 11 and 15 million
along with reproducible coupling to only onc of two nominally degenerate modes.
Implementation of control loops and final integration of the present system design
including suppressed-carrjcr phase. sensing circuitry arc expected to make possible
a phase noise floor for the discriminator of approximately S,(f) = -130 dB/
f*(/Hz). Projected closed loop phase noise performance operating as a SI'S is
-120 dB/f* to -130 dB/f* a 100 M1z,
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