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The processing of the Lunar Orbiter tracking data has 

consistently led to large doppler residuals near pericynthion. 1  These 

residuals are from 2to 10 Hz (one Hz equals 65 mm/ s) on a least-squares 

fit, which are approximately three orders of magnitude larger than the 

residuals on the translunar trajectories. The corresponding position 

errors are on the order of kilometers after a four hour lapse -from the 

tracking period. 2  Attempts to explain the large residuals have not been 

successful. 

The pericynthion location of the large residuals (plus the 

fact that the residuals are largest for low altitude orbits) suggests that a 

perturbing acceleration term which is proportional to the velocity might 

eliminate the residuals. The simplest approach to deriving such a term 

is by analogy with the expression for the acceleration of a charged body 

in a static electric field, which is 
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The acceleration of a body in a gravitation field can be 

assumed to be 
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where 

a and g are real numbers to be determined from either theoretical or 

experimental considerations. Maintaining only terms of order u 2  /c , 

a new perturbing acceleration term ad  is obtained 
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A reduction from two arbitrary parameters to one can be 

obtained using the "observed" value for the advance in the perihelion of 

Mercury, which is given by 
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where p is the semilatus rectum. The differential equation for this 

advance is 3 
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where f is the true anomaly and e is the eccentricity. 

Integration of this equation shows that the solution is 

multivalued and represented by 

a= 3 K + 213 
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where 

Ti K no  

Setting K equal to one results in the standard value given 

in Eq. (4); a K equal to 11/12 results in advance of 39. 4" arc/century 

which compares favorably with Dicke's value of 39. 6 arc/century based 

on the solar oblateness.
4  

In order for the perturbing acceleration term to have an 

effe-ct on the order of the lunar residuals a and/or 13 must be very large. 

As an illustration, a and 13 equal to -2x10 7 
and -10

7
, respectively, were 

used in preparing Fig.1 and 2. The results are valid over at least a 

range of K's from -10 to 10. The residual in the semimajor axis was 223 

meters at perigee and close to zero at apogee. With the possible exception 

of the longitude curve, the curves seem to indicate that the new perturbing 

acceleration term might be effective in reducing the lunar residuals. 

The parameter 0 (and perhaps also a or K) can be chosen 

to minimize the sums of the square of the residuals using the Lunar Orbiter 

data. 
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Figure 1 Effect Of ad 	-2x10
7 
 , = 10

7 
 ) on Position in 

Lunar Orbit {e- „ 05, a = 1970 km, I = 21 ° ) 
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Figure 2 Effect of a d  (a = -2 x 10 , 	= 10
7
) on Velocity 

Lunar Orbit (e = 05, a = 1970 km, I = 21 °) 
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