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“1’hc I)ccp  Space Network (IISN) of the National Aeronautics awl Space Adtninistratioa  (NASA) is
oprxatcd  by the Jct Propulsion l~aboratory  (J1’1 ,), California Imtitutc of “1’cclmo!ogy. “1’hc I)SN uscs
fiber optics to clistributc  frcqucllcy  and time to remote si[cs which may bc as far as 26 km from the
main control ccntcr.  I’hc fiber optic cables arc buried 1.5 m underground. At this clcpth  the only
apparent tcmpcraturc  variation is that chc to seasonal variations, with a pseudo-sinusoidal buhavior
with a onc year period. ‘Ilc resulting stability of the rcfcrcaccs  at the remote sites is well within  Ihc
rcquircmnts  of the DSN. 1 ]owcvcr, Ihc radio scicncc  rcquircmcnts  for the Cassini mission arc much
more stringent and the cxistinp,  pcrformaacc  dots not meet these rcquirmcnts.  “1’hc particular antcmm
to bc used for the Cassini  mission is 16 km from the main control ccntrx  and the apparwt  tcmpcratum
variation (as measured by the delay variation) is 11 ‘C peak to peak over the year. By inscr[iag  a
tcmpcraturc  controlled scctiou  of cable whose tcmpcraturc  is controlled in such a manacr  as to fom to
total delay val iatioa  to bc constant, tlw al~nual  va[-iation (and small variatiom due to storm flronts
passins throup,h tl]c area) can bc rcduccd  to a negligible almunt, ‘1’hc Icnp,ti]  of this inscrtccl  section for
this application is 3.6 km and the tcmpcraturc  variation owr the year of this section is 50°C. l)ctails  of
the dcsigrl  and prcliminar}’  rcsu]ts  ~tL~  ~ivcr].

‘ I’his work rcprcscnts oac phase of rcscarcl)  car] icd out at tllc JCI Propulsion laboratory, California Ias(itutc
of ~’cclmolog,jr, mdcr a coniracl spoasorcd  by lhc Nalioaal Aeronautics and Space Administration.


