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‘WC have ckvcloped  a SapphiIc Phase Stabilizer (S1’S) to mezt current al~cl
future microwave oscillator phase noise rcllu ircmnts. The SPS employs a hif,h
Q, X-band sapphire ciidcctrjc “whispering gallery” mode resonator as a
discrjmiinator to stabilize a cluarh crystal oscillator. At 7.9449 Gllz with a
loacicd Q of 6 million wc previously rcporlc(l an ‘ ‘opcm loop” ~iiscriminator noise
floor (rcfcrrcd to 100 h411~.) of approximate] y S~)(f) =- -110 dll/~(/} Iz) for offset
frequencies from f= 1 ]17 to f’= 1 Ic}17, While the previous tests usccl an
untunc41  sapphire clcmmt, our syslm is cicsip,nexl to q)c.rate critically coupled at
8.1000 G}lz wjth a Ioa(lcd Q of 15 million at “?7 Kclvjn. Aclvantag,cs of this
system iincl udc a si mplificcl dcct ronic con fif,urat ion and consequent reduced phase
noise.

,A 3-staSc mctho(lo]ogy  has bcm dcvclope.cl to provjcic  t h e  a c c u r a t e
frcqlcncy  tuning  required. Acklitjonally,  il]]~~lc]~lc]]tatio]~  of INOCIC coupl ing
control mclhocls  (Icvclopcci  last yc.ar allows a loaded Q bctwcm  11 and 15 million
along with rcproclucibk couplil~g to only one of two ncmlinally  ckp,cneratc mocks,
ll]l]~lctllc]ltatio]l  of control loops and final integration of thc,prcscl~t  system design
including suppressed-carrjcr phase. scm sing ci rcui [ry arc cxpcctcl] to make possible
a phase noise floor for the discriminator of aJqMoximatcl y Si,(J’) = -130 clJU
f’(/117). l’rojc.ctcxi  closed loop phase nojsc performance operating as a S1’S is
-12.0 cWF to -130 clll/p  at 100 h411z.
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