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Two hig}l-qua]ity  types of eartJ1-}.mse(i  :isi J otnc:tric  data

J. II. Lieske (CaJtcch/JPL)

In develc)ping  ephemerides F’J ft.)t I III: (  j;.lil(,,.lf  sat(,llitcx for us[,  LY

the Galileo mission encounter with J u [lit c] ]i I h: (’lnbcr of ]ast ycaT, two
powerful earth-based optical data tj ])CS N’(]  ~ rt[lll(>yed  alo IIg witl~ optical

q, IVjt]I II Iut, ual  ccli]lsesnavigation frames from the Voyap;el  ll-lissi(lli  ill 1 !), ,
and occultations from four seasons ill tli~ il 1 CJ V() 1973  “1091, aItd Jc)iiall
eclipse timings spanning 3.3 cclltulics, ‘1 ‘I(+P I NO dal a types ale t ho
photograp]lic  observations by l’a.sc.u aIItl t 11( ( ( 11 (lI)sc]  ~raiiol(s l)y Mo]lct,

l’hc two earth-based series of opti( :J { )I)sc \’iii iol, boil) l)avc  tl~eir oIi~,lII
I I ‘; ], :ival obscr l ’s tory.  OIIcw i t h  the astrometry  r e s e a r c h  cfl’ort of t ]1~ .

series, made by l)ascu from 1967 to 1!)91+,  ( :]ll:is~ >, of 8462 inter-satellite
photographic measurements of right asc{rls( ,]1 af I I dcclillatiorl wlliclI alt
on the order of 0.10 arcsec per cx~)(mul~,  ~,ve T llc l,jitir~  til]lc slJaI(.  ‘J’]lc]e
are approxilnatc]y  4 exposures OJI cac}l ]Jtlol  011,1 a ;)llic ])latc whit.]1 cal~ l)c
used to procluce a ])ormal point, ‘J’llc I’:IC, CII d:II a lIom  1 {)(j’i’ tllrou~,]l  1975
are typically 0.13 arc.sec  per expc)su~(’ Jvl Iil( t IIW f] mII ‘1 976 i{) 1993 a [c
0.09 pm cx])osurc,  resulting in norIIIal lIt)~ Ilt i 011 t II(J oI(lcr of ().()65 a]cscc
(200 km) for 1967-1975, and 0.045 (110 k rII f,,[ 11)~’6-J  993. Additionally,
t h e  })ascu  ~)hotcjgraphic  obscrva.tiolls al <, :Ii’tiil:l”’lc  foj n~l lncrous ot llc]
satellites and they are extensively PIII])I(IYI.( ill Clltlclnelis devclo]IIncIIt.

‘1’lic  second vely useful data tyl)( COIII(S<  f], )1],  a ~)rop;r:i]l)  at t )Ie 11 .S.
Naval  Observatory Flagstafl  StatioTl led l)j t I I( I ‘~lc)IIcts  and consists cjf
CC]> images of the Galilcan  satelliics  JI}tiic 011 tllc (;l-illch telescope.
Each batch c)f CC]) data (consistillf’,  c~f t)})i-aly :{(1-40  exl)osuTcs)  yj(lds
one-siglm residuals on the order of ().03 a)t S( c, I II about {)0 YTII for t,]le
870 IIormal poillts that were cn~~,loyed.

~’l)c l’ascu data e x t e n d  f o r  a, ~leliod (,f ,’I y(’ls wllilc  tile }’la{~st:ifl
data cover 4 years. IIoth s e r i e s  o f  a.StI[}]llC< T;( ILita  ale ~cry  usrful fol
developing ephemerides of the (lalilt,arl ~.iit( lil f+ IIf is l,c)~,cd that  l)otll
series of observations will continue to 1](I  uia IC :.() “Ilat \\’c ( a i l  ICa]’11  11101’C
about the  astromctric diflcrcnc.es  oi t 1)~~ (l:i~ + t y 1,,’L, by colllparillg these
two kinds of high-quality optics] o})scr\,AIioIIS,
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