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VENUS SPIN VECTOR: 1980-82 GOLDSTONE RADAR ADDITIONS; 
M. A. Slade, S. Zohar, and R. F. Jurgens, Jet Propulsion Laboratory, Caltech, 
Pilsiidenit, CIA 91 109. 

Further refinement of the Venus spin vector has continued using newly reduced 
Goldstone radar observations from 1980 and 1982. Features seen i n  radar images 
formed from three-station interferometry at 13 cm. wavelength are followed from 
inferior conjunction to inferior conjunction. The (redundant) observations are then 
analyzed using a least-squares maximum likelihood estimator to solve for the 
rotation parameters and the feature locations. Goldstone data from 1972 through 
1978 were analyzed by Slade, Zohar, and Jurgens (1987). We report here a new 
solution obtained by extending the time span of the observations from 6 years to 
10 years. Our method continues to be a direct extension of that presented by Zohar, 
Goldstein, and Rumsey (1979). This new solution is based on a data set of 152 
observables involving 28 distinct surface features in the radar backscatter maps. 
Slade, Zohar,and Jurgens was based on 94 data points involving 21 features. In 
order to produce the most reliable spin vector, we have corrected the raw radar data 
by intercomparing the Goldstone altirnetry observations (obtained from the same 
data as the backscatter maps) with the Pioneer Venus Orbiter altimetry for the 
regions of the feature locations. The primary effect is changes in the locations of the 
subradar point in frequency produced by regional slopes. Two other new constraints 
on the data have been introduced, both based on the rereduction of the Pioneer 
Venus Orbiter topography (Pettendl and Ford, 1985): 

a) the radii of most features from the center of mass of the planet are 
taken fiom the PVO regional topography, but molfied by Goldstone 
altimetry or solved-for from the data in a few cases. 
b) the radii of all the subradar points are constrained to the PVO 

values. 
These constraints are necessary since most features are not seen often enough that 
their radii can be meaningful solution parameters. The mean PVO heights in the 
plains between Alpha Regio and Beta Regio are the only source for this information: 
the Goldstone altimetry is only sensitive to relative height differences over the 
individual images. A preliminary solution from this augmented data set is: 

P = -243.022 + 0.002 days 

a = 272.828 + 0.09 deg 

6 = 67.218 2 0.04 deg 

where the errors are not formal standard errors, but attempt to include effects of 
systematic errors. These results are plotted in Figure 1, where the labels are obvious 
abbreviations for some of the referenced author lists. The solution using 
(predominantly) Arecibo data (Shapiro et a1.,1986) is preliminary and unpublished; 
the errors shown include their estimates of systematic error sources. Additional radar 
observations taken in the 1986 inferior conjunction remain to be included into this 
analysis. Inclusion of the data from Oct. to Dec. 1986 has been estimated by a crude 
covariance study to decrease the formal errors on the rotation parameters by a factor 
of -3. 

This work was done under contract with the National Aeronautics and Space 
Administration. 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 



1096 LPSC X I X  VENUS SPIN VECTOR 
Slade, M. A., S. Zohar, and R. F. Jurgens 

REFERENCES 

Pettengill, G.H. and P. Ford, (1985), NSSDC 78-051A-02D. 

Shapiro, 1.1.. D.B. Campbell, and W.M. DeCampli, (1979). Astro~hvsical  Journal Letters, 230, 
L123-L126. 

Shapiro, I. I., et al., (1986), personal communication. 

Slade, M.A., S.  Zohar, and R. F. Jurgens, (1987). XYU, 932-933. 

Zohar, S., R.M. Goldstein, and H.C. Rumsey, (1980). Astronomical Journal, 85, 1103-1111. 
VENUS PERIOD DETERMINATIONS 

1 - - ~ - r - ~ r - i r -  
THIS WORK 

I 
++-i 

SHAPIRO et dl. 
( 190bJ 

4 tcl 

0.W 0 . W  0.012 0010 0020 0.024 0.028 0.032 0.036 0.040 
P t K  I G D  - 243 (days) 

VENUS POLE POSITION DETERMINATIONS 

I 
I F - I  I I I I 1  I l l  I I I I I .  

- 

----- 
- 

2, G. & R 119801 
- 

SHAPIRO el al. - 

- 

- 

0.08 - I I 

0.06 - -  
1 

NOTE SCALE DIt FERENCE 
I 

0.04 - - I 
I 

Figure 1 

O Lunar and Planetary Institute Provided by the NASA Astrophysics Data System 


