


R e s e a r c h  in  Space Science 

S A 0  Special  Repor t  No. 289 

ORBITAL ELEMENTS 

NO. 0 - 1 9  

Mate r i a l  p repa red  under the superv is ion  of Bea t r i ce  Mi l le r ,  

Manager ,  Data Serv ices  Division 

December  24, 1968 

Smithsonian Insti tution 
Ast rophys ica l  Observa tory  

Cambridge,  Massachuse t t s  021 38 

910-36 





TABLE O F  CONTENTS 

Page 

Orbi ta l  Information . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 

Orbi ta l  Elements  

Satell i te 1958 Alpha 1 (Explorer  1). July 1. 1965. through January 1. 1966 
I . S A 0  smoothed elements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I1 . S A 0  mean elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Satell i te 1959 Alpha 1 (Vanguard 2). July 1. 1965. through January 1. 1966 
I . S A 0  smoothed elements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I1 . S A 0  mean elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Satell i te 1959 Eta 1 (Vanguard 3). July 1. 1965. through January 1. 1966 
I . S A 0  smoothed elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I1 . S A 0  mean elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I1 . S A 0  mean elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Satell i te 1960 Iota 1 (Echo 1). July 1 through December 31. 1965 

Satell i te 1960 Xi 1 (Explorer  8). July 1. 1965. through January 1. 1966 
I . S A 0  smoothed elements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I1 . S A 0  mean elements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I . S A 0  smoothed elements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I1 . S A 0  mean elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Satell i te 1962 Beta Mu 1 (Anna 1B). July 1. 1965. through January 1. 1966 

Satell i te 1962 Beta Tau 2 (Injun 3). July 1. 1965. through January 1. 1966 
I . S A 0  smoothed elements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I I. S A 0  mean elements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Satell i te 1963 26A (Geophysics Research).  July 1. 1965. through January 1. 1 9 6 6  
I . S A 0  smoothed elements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I1 . S A 0  mean elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Satell i te 1963 30D. July 1. 1965. through January 1. 1966 
I . S A 0  smoothed eleme'nts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I1 . S A 0  mean elements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Satell i te 1963 53A (Explorer  19). July 1. 1965. through January 1. 1966 
I . S A 0  smoothed elements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I1 . S A 0  m e a n  elements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Satell i te 1964 4A (Echo 2). July 1. 1965. through January 1. 1966 
I . S A 0  smoothed elements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I1 . S A 0  mean elements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Satell i te 1964 5A (Saturn 5). July 1. 1965. through Apri l  23. 1966 
I . S A 0  smoothed elements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I1 . S A 0  m e a n  elements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

I . S A 0  smoothed elements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
I1 . S A 0  m e a n  elements  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Satell i te 1964 76A (Explorer  24). July 1. 1965. through January 1. 1966 

4 
9 

11 
14 

16 
19 

21 

27 
30 

32 
35 

37 
41 

44 
47 

49 
52 

54 
57 

63 
68 

74 
80 

89 
94 

iii 



ORBITAL INFORMATION 

The o rb i t a l  e lements  have been der ived by Donald Chittick of the Satel l i te-  

Tracking  P r o g r a m ,  Smithsonian Astrophysical  Observa tory ,  employing the 

S A 0  Different ia l  Orb i t  Improvement  P r o g r a m  (DOI). 

F ie ld- reduced  photographs f r o m  S A 0  Baker-Nunn c a m e r a s  c o m p r i s e  the 

ma jo r i ty  of observat ions used  in computing these  orb i ta l  data.  S A 0  Moon- 

watch teams, the NASA Mini t rack  network,  foreign obse rva to r i e s ,  and mis - 
cel laneous U. S. and fore ign  o b s e r v e r s  a l s o  contr ibute  valuable observat ions.  

A s  opposed to  osculat ing e lements ,  t he  e lements  p re sen ted  h e r e  a r e  

m e a n  e lements  in  the  s e n s e  that  the effects  of the  shor t -per iod  per turba t ions  

due to  the e a r t h ' s  oblateness  have been el iminated.  

S A 0  mean e lements  have been de r ived  f r o m  observat ions covering 

s e v e r a l  days and a r e  given in the f o r m  of a t a b l e . .  The success ive  s e t s  of 

e lements  a r e  essent ia l ly  independent of each  o ther .  

however,  in the  s e n s e  tha t  h igh-order  coefficients i n  the s e c u l a r  and the 

long-periodic  t e r m s  a re  genera l ly  cons idered  as known and a s  constant  for  

per iods  of s e v e r a l  weeks o r  months,  ' a s  dictated by convenience. 

They a r e  dependent, 

The  times of epoch in the  m e a n  e lements  are reckoned i n  Jul ian Days,  

but f o r  the  s a k e  of convenience the  number  2400000.5 has  been subt rac ted  

to  provide an abbrevia ted  notation, which we ca l l  "Modified Jul ian Days,  I '  o r  

"MJD. I t  

The uni t s  of the  o rb i t a l  e lements  a re  degrees  f o r  angular  quant i t ies ,  

m e t e r s )  f o r  l i n e a r  quantit ies,  and revolutions fo r  the 6 m e g a m e t e r s  ( M m  = 10 

m e a n  anomaly  M and its der iva t ives .  

This  work  was  supported i n  pa r t  by grant  NGR '09-015-002 f r o m  the National 
Aeronaut ics  and Space Adminis t ra t ion.  
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The tabulated values of the SA0 mean elements give the values of argu- 

ment of perigee w, right ascension of the ascending node L?, inclination i, 

eccentricity e, and meananomaly M a s  functions of time t = T - T 
0 

T The single digit placed a t  the 

right of each value represents the standard e r r o r  f o r  that element and refers 

t o  the last  digit given. 

(where 

is the reference epoch) expressed in days. 0 

The same tabulation also gives the mean (anomalistic) motion n, the 

orbital acceleration n’/2 or  n’(dn/dt), and the semimajor axis a or  the geo- 

centric distance of perigee q (in megameters). 

one headed N indicates the number of observations used for the computation 

of a set  of elements; the one headed D, the number of days used; and the one 

headed E, the standard e r r o r  cf the representation of the observations 

relative to their assumed accuracy. 

Of the last  three columns, the 

SA0 smoothed elements have been derived f r o m  observations covering 
They a r e  given a s  functions of time and generally about 2 weeks o r  more. 

include both secular and periodic terms.  

element E i s  

The general expression f o r  any 

E = Eo t E l t  t E2t 2 t . . . -+ C sin ( B ~  t tit) 9 

where t = T - T 

e r r o r  associated with a particular coefficient indicates that this  quantity 

was determined by the process of differential orbit improvement; the absence 

of a standard e r r o r  means that the quantity was taken from some other 

source. 

is again expressed in days. The presence of a standard 
0 

In our computer program, the inclination and the argument of perigee 

a r e  referred to the true equator of date; the right ascension of the ascending 

node, however, is reckoned from the mean equinox of 1950.0 along the corre-  

sponding mean equator to  the intersection with the moving true equator of 

date. 

DO1 t o  right ascension of the node referred to the mean equinox of date, one 

uses 

To transform from right‘ascension of the node a s  determined by the 

2 



fi0 = fia (DOI) t 3: 508 x (MJD - 33281) 

where  M J D  s tands  f o r  t h e  Modified Ju l ian  Day of t he  date. 

The m e a n  (anomal i s t ic )  mot ion  n can be  obtained f r o m  the smoothed 

elements by differentiating the expres s ion  f o r  M, and the o rb i t a l  acce le ra t ion  

n' c a n  be obtained by twice differentiating the same expres s ion  for M. 

See Catalog of Sa te l l i t e  Data (Smithsonian Ast rophys ica l  Observa tory  

Special  Repor t  No. 276, p. 3) f o r  a list of the  coordinates  used.  

The values of the cons tan ts  GM and J used  in o rb i t  calculat ion are  the  

following : 

GM 

274. 53848 

J 

0.0660644 . 
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Satel l i te  1958 Alpha 1 ( E x p l o r e r  1)  

I. S A 0  smoothed e l emen t s  

The  following e l emen t s  a re  based on  4 6  observat ions and are  valid f o r  
the per iod July 1 through July 16, 1965. 

T o  = 38950.0 MJD 

w (105: 32 f 2) t 7:77197 t t 0: 3571 

!2 (52: 313 f 5) - 5:20373 t t 0; 0011 

i (33: 198 f 2) - 0: 0038 s i n  w 

e = (0. 08313 f 3) - (1.  6 f 4)  X t 

= 

= 
= 

cos w 
cos w 

t 0. 0005178 s i n  i3 
-4 t2 M = (0. 91675 f 5) t (13.832131 f 3)  t t (1 .263  f 7)  X 10 

- ( 4 . 6  f 7)  x 10 - ( 1 . 1  f 1 )  X 10 t - 0.0009868 cos w 
-7 t3 -7 4 

S tandard  e r r o r  of one observat ion:  u = f I! 80. 

The  following e lements  a r e  based  on 36 observa t ions  and a r e  valid f o r  
the per iod July 16 through August 1 ,  1965. 

T o  = 38965.0 MJD 

w 

!2 

i = (33:202 f 1) - 0:0038 s i n w  

e 

M 

= 

= 
(221: 919 f 6)  t 7: 77739 t t 0: 3578 cos w 

(334: 238 f 3)  - 5: 20653 t t 0: 0011 cos w 

(0.08299 f 2)  - (4 .0  f 41)  X l o q 6  t t 0. 0005179 s i n  w 

(0.42419 f 1 )  t (13.835358 f 1) t t (8. 00  f 4)  X 10 

= 

= - 5  t2 

- 0.0009886 cos w - 7  t4 t3 t (1.20 f 8)  x 10 - (1 .74  f 4) x 
Standard  e r r o r  of one observat ion:  (r = f I! 33. 
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The  following e l emen t s  are based  on 65 observa t ions  and are valid f o r  
the per iod August 1 through August 16, 1965. 

T o  = 38981.0 MJD 

w (346':306 f 6) t 7:77777 t t 0:3580 cos w 

Si! = (250: 923 f 2)  - 5: 20787 t t 0: 0011 cos w 

i 

e 

M 

= 

= 

= 

= 

(33: 1982 f 7)  - 0: 0038 s i n  w 

(0.  08294 f 2)  - (2. 0 f 2 6 )  X 

t (0.80826 f 2) t (13. 837690 f 1)  t t (9 .42  f 4) X 10 

t (1 .07  f 3) X 10 

Standard  e r r o r  of one observat ion:  (r = f I! 23. 

t t 0. 0005179 s i n  w 

-8 t4 

- 5  t2 

- 0.0009893 COS w - ( 9 . 0  f 7) x 10 - 6  t3 

The  following e l emen t s  are  based  on  51 observa t ions  and a re  valid f o r  
the per iod August 1 6  through September  1 , 1965. 

T = 38996.0 M J D  

w 

Si! 

i = (33: 1977 f 8)  - 0:0038 s i n  w 

e = (0. 08284 f 1)  - (1. 0 f 2)  X 

M 

0 
= 
= 

(103': 042 f 7) t 7: 78142 t t 0': 3585 cos w 

(172':783 f 2)  - 5: 21040 t t 0: 0011 cos w 

t t 0. 0005180 s i n  w 
- 5  t2 = (0.39553 f 2)  t (13.840623 f 1)  t t (8 .88  f 3) X 10 

- 0.0009907 cos w 
-8 t4 - (2. 5 f 6)  x i o  - 6  t3  - (1 .24  f 3) X 10 

Standard  e r r o r  of one observat ion:  (r = f 1145. 

The  following elements are  based  on 20 observa t ions  and are  valid f o r  
the per iod September  1 through Sep tember  16, 1965. 

T o  = 39012.0 MJD 

w (227: 6 0  f 3) t 7: 79666 t t 0: 3589 cos w 

Si! = ( 8 q 4 1 5  f 4) - 5:21636 t t 0:OOll cos w 

i 

e 

M 

= 

= 

= 
= 

(33': 190 f 2) - 0: 0038 s i n  w 

(0. 08276 f 3)  - (1. 95 f 430) X 

(0.86396 f 9)  t (13.842757 f 3) t t ( 4 . 6  f 1 )  X 10 

- (1 .07  f 9) x l o m 6  t3 t ( 8 . 4  f 20) x 

t t 0. 0005180 s i n  w 
- 5  t2 

t4 - 0. 0009916 COS w 

Standard  e r r o r  of one observat ion:  u = f 2f 15. 
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The following e l emen t s  are  based on  35 observat ions and are valid fo r  
the per iod Sep tember  16  through October  1 , 1965. 

T o  = 39027.0 MJD 

w 

L? 
i 

e 

M 

= 

= 

= 

= 

= 

(344:33 f 2) t 7:78597 t t 0:3594 cos w 

(11'1210 f 3)  - 5:21336 t t 0:OOll cos w 

(33: 2002 f 8)  - 0: 0038 s i n  w 

(0. 082655 f 8) - (1. 1 f 2)  X 

(0 .  51698 f 4)  t (13. 844399 f 2)  t t (6.  58 f 6 )  X l o q 5  t2 

t t 0. 0005181 s in  w 

- 7  t4 
t (2. 02 f 5) x t3 t (1. 6 f 1 )  x i o  - 0.  0009930 COS w 

Standard  e r r o r  of one observat ion:  u = f I! 58. 

T h e  following e l emen t s  a r e  based  on  30 observa t ions  and a r e  valid 
f o r  the period October  1 through October  16, 1965. 

T o  = 39042.0 MJD 

w 

52 

i = (33:201 f 2) - OyOO38 s i n w  

e = (0. 08258 f 3)  - (5. 9 f 52) X t t 0. 0005181 s i n  w 

M 

= 

= 
(101: 14  f 2) t 7: 78656 t t 0: 3597 cos o 

(292: 994 k 4 )  - 5: 21475 t t 0: 0010 cos w 

- 5  t2 = (0 .  20164 f 5) t (13. 846771 f 3)  t t (6. 77 f 8)  X 10 

- 0.0009941 cos  w -8  3 -8 t4 - (5. 9 f 53) X 10 t t (4 .2  f 14)  X 10 

Standard  e r r o r  of one observat ion:  (r = f I! 93. 

The  following e lements  a re  based  on  52 observa t ions  and are  valid 
f o r  the per iod October  1 6  through November  1 ,  1965. 

= 39057.0 MJD 
= 

= 

T O  
w 

s2 

i = (334 198 f 1)  - 090038 s i n w  

e 

M 

(217:97 f 2) t 7:79119 t t 093600 cos w 

(214:751 f 5) - 5:21694 t t 0: 0010 cos w 

= 

= 
(0. 08252 k 2) - (6. 9 f 37) X 

(0. 91814 f 4 )  t (13.848792 f 2 )  t t (8 .63  f 6)  X 

t t 0. 0005182 s in  w 

t2 
-7 t3 -7 t4 t ( 9 . 1  f 5) x 10 - ( 1 . 0  f 1)  x 10 - 0 .  0009949 COS w 

Standard e r r o r  of one observat ion:  u = f 21 10 . 
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The following e lements  a r e  based  on 24 observat ions and a r e  valid f o r  
the per iod November 1 through November 16, 1965. 

T o  = 39073.0 MJD 

w 

L? 

i = (33:199 f 2) - 0:0038 s i n w  

e (0.  0824 f 3) t (3. 5 f 22) X 

= 

= 
(342'1 6 f 1 )  t 7'1 79365 t t 0': 3604 cos w 

(131: 268 f 8) - 5: 21818 t t 0; 0010 cos w 

= t t 0.0005182 s in  w 

M = (0. 5197 f 5) t (13. 85137 f 1)  t t (7. 6 f 1) x t2 
-7  3 -8 t4 - ( 8 . 9  f 16)  x 10 t t ( 4 . 7  f 26) x 1 0  

u = f l! 70. 

- 0. 0009958 cos w 

Standard e r r o r  of one observat ion:  

The following e lements  a r e  based on 38 observat ions and a r e  valid f o r  
the per iod November 16  through December  1, 1965. 

T o  = 39088.0 MJD 

w 

L? 
i 

e 

M 

= 
= 

= 

= 
= 

(99: 55 f 3) t 7: 79655 t t 0: 3644 cos w 

(53: 00 f 1)  - 5:22071 t t 0': 0010 cos w 

(33: 192 f 3) - 0: 0037 s in  w 

(0. 08155 f 8)  t ( 1 . 6  f 2 )  X 

(0. 30584 * 7) t (13. 853476 f 4) t t ( 5 . 4  f 2) X 10 

- ( 4 . 0  * 11) x 1 0  t t (1. 5 f 3) x 1 0  

t t 0. 0005183 s inm 
- 5  t2 

- 0. 0010070 COS w -7  3 -7 t4 

S tandard  e r r o r  of one observat ion:  u = f 51 05. 

The following e l emen t s  a r e  based on 33 observat ions and a r e  valid f o r  
the period December  1 through December  16 ,  1965. 

= 39103.0 MJD 
= 
= 

T O  
w 

L? 

i = (33?200 f 3) - 0: 0038 s i n  w 

e 

M 

(216: 56 f 2) t 7': 79842 t t 0: 3616 cos w 

(334:638 f 3) - 5: 22215 t t 0: 0010 cos w 

= 
= 

(0. 08218 f 4)  - (3. 4 f 110) X 

(0. 12340 f 5) t (13.855684 f 3) t t ( 7 . 3  f 1 )  X 1 0  

t t 0. 0005183 s in  w 
- 5  t2 

-7 t4 t (3 .9  f 7) x t3 t (1 .4 f 2)  x 10 - 0.0009993 COS w 

S tandard  e r r o r  of one observat ion:  u = f 21 38. 
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The  following e lements  a re  based  on 105 observat ions and are  valid f o r  
the period December  16, 1965, through Janua ry  1,  1966. 

To  = 39118.0 MJD 

w 

L-2 

i = (33: 1962 f 7) - 0: 0037 s i n w  

e = (0. 08201 rf: 1 )  - (9.  0 f 16)  X t t 0. 0005184 s i n w  

M 

= 

= 
(333: 57 f 1)  t 7: 80272 t t 0."3624 cos w 

(256: 289 f 2)  - 5."22459 t t O P O O l O  cos  w 

- 5  t2 = (0. 97765 f 4)  t (13.858270 f 1)  t t (9 .65  f 3) X 10 

- 0.0010015 C O S  w 
-8 t4 t ( 7 . 0  f 3)  x 10 -7 t3 - (1 .2  f 5) x 10 

Standard  e r r o r  of one observation: u = h l !  53. 
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Sate l l i t e  1959 Alpha 1 (Vanguard 2) 

I. S A 0  smoothed e l emen t s  

The  following e l emen t s  a r e  based  o n  358 observa t ions  and are  valid f o r  
the period July 1 through August 1, 1965. 

= 38957.0 MJD 
= 

= 

= 

= 

= 

T O  
w 

S2 

i 

e 

M 

(268: 486 * 3) t 5: 29407 t t 0: 1586 cos w 

(232: 241 f 1 )  - 39 52124 t t 0: 0073 cos w 

(32: 8767 f 4)  - 0: 0069 s i n  w 

(0. 163992 f 9) t (2 .1  f 6)  X t t 0. 0004624 s i n  w 

(0. 92100 f 1 )  t (11.4811150 f 3) t t (1. 74 f 2) X 10 

- (1 .5  f 2)  x 10 

-6  t2 

- 0. 0004420 C O S  w 
-8 t3 

S tandard  e r r o r  of one observat ion:  u = I! 10. 

The  following e l emen t s  a r e  based  on  181 observa t ions  and a r e  valid f o r  
the period August 1 through September  1,  1965. 

= 38988.0 MJD 
= 

= 

= 

= 

= 

T O  
w 

S2 

i 

e 

M 

(72f621 f 3) t 5: 29303 t t 0: 1585 COS w 

(123: 086 f 1 )  - 3: 52099 t t 0: 0073 cos w 

(32: 8778 f 6)  - 0: 0069 s i n  w 

(0 .  16404 f 1 )  t (3. 9 f 9) X 

(0. 837213 f 9) t (11.4812469 f 3)  t t (3. 01 f 2)  X 10 

t t 0. 0004625 s i n w  
- 6  t2 

- 0.0004419 cos w 
-8 t3 t ( 1 . 5  * 2)  x 10 

Standard  e r r o r  of one observa t ion  c = * 11 00. 
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The following e lements  a r e  based on 109 observat ions and are valid f o r  
the  period September  1 through October  1, 1965. 

T o  = 39019.0 MJD 

w 

Q 

i 

e 

M 

= 

= 

= 

= 
= 

(236: 732 f 3) t 5: 29408 t t 0; 1584 cos w 

(13: 922 f 2) - 3: 52153 t t 0: 0073 cos w 

(32: 8817 f 5) - 0: 0069 s i n  w 

(0. 16414 f 1) t ( 2 . 4  f 16)  X 

(0. 758950 f 5) t (11.4814497 f 3) t 

t (3 .49  f 2) X 

t t 0.0004625 s in  w 

t2 t (5 .7  f 24) X 

Standard e r r o r  of one observat ion u = I !  15. 

t3 - 0.0004416 cos  w 

The following e lements  a r e  based on 100 observat ions and a r e  valid f o r  
the  period October  1 through November 1 ,  1965. 

T o  = 39049.0 MJD 

w 

Q 

i = (32:8781 f 8) - 0?0069 s i n w  

e (0. 16421 f 2) - (2. 8 f 13) X t t 0. 0004625 s in  w 

M (0.205892 f 8) t (11.4816782 f 4) t t (3 .60 f 4)  X 10 

= 

= 
(35: 525 f 4) t 5: 29512 t t 0: 1584 cos w 

(268: 282 f 2 )  - 3: 52181 t t 0: 0073 cos w 

= 

= -6 t2 

-8 t3 - (2.2 f 3) x 10 - 0. 0004414 COS w 

Standard e r r o r  of one observat ion:  cr = f 1120. 

The  following e lements  a r e  based  on 101 observat ions and a r e  valid f o r  
the per iod November 1 through December  1, 1965. 

T o  = 39080.0 MJD 

w 

Q 

i = (32?8777 f 6)  - 0:0069 s i n w  

e 

M 

= 

= 
(199:660 f 5) t 5:29475 t t 0".584 cos w 

(159: 097 f 2)  - 3: 52178 t t 0: 0073 cos w 

(0. 16414 f 1 )  t (6. 5 f 673) X l o m 8  t t 0.0004625 s in  w 

(0.  14098 f 1)  t (11.4818595 f 4)  t t (2. 08 f 2)  X 10 

= 

= - 6  t2 

- 0.0004416 cos w 

u = f l! 15. 

-8 t3 - ( 1 . 5  f 2 )  x 10 

Standard e r r o r  of one observation: 

12 



The  following e l emen t s  a re  based  on  127 observat ions and are  valid f o r  
the per iod December  1, 1965, through Janua ry  1 ,  1966. 

T o  = 39110.0 MJD 
w 

S-2 

i = (323 8799 f 7)  - 0:0069 s i n  w 

e 

M 

= 
= 

(358: 472 f 5) t 5: 29227 t t 0: 1584 cos w 

(53':444 f 2 )  - 3: 52055 t t 0: 0073 cos o 

-8  = 

= 
(0. 16415 f 1)  - (3. 3 f 864) X 10 

(0. 59851 f 1)  t (11.4819724 f 6) t t (1 .66 f 2) >c 10 

- ( 2 . 5  f 28) X 1 0  - 9  t3 - 0. 0004416 cos w 

t t 0. 0004625 s i n  w 
-6 t2 

S tandard  e r r o r  of one observation: u = f 11 38. 

13 
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Sate l l i t e  1959 Eta 1 (Vanguard 3) 

I. SA0 smoothed e l emen t s  

The following e lements  a r e  based  on 134 observa t ions  and a r e  valid f o r  
the per iod July 1 through August 1, 1965. 

= 38957.0 MJD 
= 

= 

= 

= 

= 

T O  
w 

L! 
i 

e 

M 

(98: 978 * 4)  t 4: 89776 t t 0: 1345 cos w 

(84: 384 f 2) - 3: 28902 t t 0: 0084 cos w 

(33: 3431 f 9) - 0: 0078 s i n  w 

(0. 18831 f 2 )  t (1. 0 f 2)  X l o m 5  t t 0.0004560 s i n  w 

(0.  871056 f 9) t (11. 0917095 f 5) t (4. 01 * 2)  X 10 - 6  t2 

-8 t3 t ( 3 . 8  f 3)  X 1 0  - 0.0003766 C O S  w 

Standard e r r o r  of one observat ion:  IT = f 11 38. 

The following e lements  a r e  based  on 73 observat ions and a r e  valid f o r  
the period August 1 through September  1, 1965. 

To  = 38988.0 MJD 

w 

fi 

i 

e 

M 

= 

= 

= 

= 

= 

(250: 761 f 4 )  t 4: 90100 t t 0: 1344 cos w 

(342: 433 f 3) - 3: 29051 t t 0: 0084 cos w 

(33: 3481 f 8) - 0: 0078 s i n  w 

(0.18844 f 2)  - (6.  5 f ' 1 9 )  X IOq6 t t 0.0004560 s i n w  

(0. 718979 f 6) t (11. 0920012 f 4)  t t (3.  01 f 4) X 1 0  

t (2.  0 f 320) X 10 

- 6  t2 

- 0.0003764 cos w 
-10 t3 

Scandard e r r o r  of one observat ion:  cr = f l !  58. 
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The following e lements  a r e  based  on 80 observat ions and a r e  valid f o r  
the period September  1 through October  1, 1965. 

To  = 39019.0 MJD 

o 

h! 

i = (33'1 344 f 1) - 0:0078 s inw 

e 

M 

= 

= 
(429 630 f 5) t 4: 89825 t t 0: 1345 cos w 

(240:462 f 2)  - 3'128940 t t 0: 0084 cos w 

= 

= 
(0. 18838 f 2)  t (8.8 f 136) X t t 0. 0004560 s in  w 

(0. 57418 f 1)  t (11.0922268 f 5) t t (4 .23  f 2)  X 10 
-6  t2 

- 0.0003765 cos w 

Standard e r r o r  of one observation: cr = f 11 45. 

-8 t3 - (1 .9  f 3) x 1 0  

The following e lements  a r e  based  on 109 observat ions and a r e  valid f o r  
the period October  1 through November 1, 1965. 

To  = 39049.0 MJD 

w 

i2 

i 

e 

M 

= 

= 

= 

= 
= 

(189: 552 f 5) t 4: 89653 t t 0: 1345 cos w 

(1414 765 f 2)  - 3: 28912 t t 0: 0084 cos w 

(33: 3437 f 9 )  - 0: 0078 s in  w 

(0. 18836 f 1)  t ( 2 . 4  f 9)  X t t 0.0004560 s i n  w 

(0 .  34422 f 1) t (11. 0924410 f 5) t t (3. 81 f 2) X 10 
- 6  t2 

- 0. 0003765 cos w 

cr = f I!  58. 

-8 t3 - (1 .4 f 3) x 10 

Standard e r r o r  of one observation: 

The following e lements  a r e  based on 80 observat ions and a r e  valid f o r  
the per iod November 1 through December  1, 1965. 

T o  = 39080.0 MJD 

w 

i2 

i = (33:3480 f 7) - 0:0078 s i n w  

e (0. 18832 f 1)  t (9 .6  f 98) X t t 0. 0004560 s in  w 

M (0.  21271 f 1)  t (11. 0925989 f 5) t t (1. 51 f 4) X 10 

- (3. 1 f 36) X 1 0  -9  t3 - 0. 0003767 cos w 

= 

= 
(341: 381 f 6)  t 4: 89616 t t 0: 1345 cos w 

(39'1 800 f 2) - 3:28906 t t 0: 0084 cos w 

= 

= -6  t2 

S tandard  e r r o r  of one observat ion:  cr = f 11 30. 
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The following e lements  a r e  based on 98 observat ions and a r e  valid fo r  
the per iod December  1, 1965, through Janua ry  1, 1966. 

= 39110.0 MJD 
= 
= 
= 
= 
= 

T O  
w 

L? 
i 

e 

M 

(128: 331 f 7)  t 4: 89826 t t 0'1 1345 cos w 

(301'1 l l 9  f 2 )  - 3: 28943 t t 0: 0084 cos w 

(33: 3447 f 8)  - 0: 0078 s i n  w 

(0.188330 f 8) - ( 5 . 3  f 8)  X l o m 6  t t 0.0004560 s in  w 

(0.  99207 f 2)  t (11.0926723 -f 6)  t - (4. 9 f 4) X 10 - 7  t2 

- 0.0003766 cos  w -10 t3 - (1. 8 f 412) X 10 

Standard e r r o r  of one observat ion:  (r = f I!  33. 
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Satellite 1960 Xi 1 (ExDlorer  8 )  

I. S A 0  smoothed e l emen t s  

The  following e l emen t s  are based  o n  168 observat ions and are valid f o r  
the per iod July 1 through August 1,  1965. 

T o  = 38957.0 MJD 

w = (l99:47 f 1)  t (2'18125 f 7) t t 0:6 X 10 t t 0':3589 cos w 

L? (325: 075 f 2)  - (3: 3957 f 2)  t - 0: 7 X 

i (49: 989 f 2) - 0: 0040 t - 0'1 0044 s i n  w 

e = (0. 11857 f 4 )  - 4 . 8  X t t 0. 0007580 s i n w  

M 

- 5  2 

= 

= 
t2 t 0: 0188 cos w 

-4 t2 = (0. 57095 f 3)  t (12.826875 f 2)  t t (0.1191 1 6 )  x 10 
-7 t3 - (0.  80 f 6)  X 10 - 0.0010103 C O S  w 

Standard  e r r o r  of one observat ion:  u = f 21 85. 

The  following e l emen t s  a re  based  on  310 observa t ions  and a re  valid f o r  
the per iod  August 1 through September  1, 1965. 

= 38988.0 MJD 
= 

= 

= 

= 

= 

T O  
w 

52 

i 

e 

M 

(286.0901 f 5) t (2: 8201 f 6)  t t 0': 3 X t2 t 0: 3585 cos w 

(219:718 f 1 )  - (3:3988 f 1 )  t - 0:3 X l o m 5  t2 t 0:0188 cos w 

(49:9527 f 8) t 0 ~ 0 0 2 1 0  t - OS0044 s i n w  

(0.  11847 f 1 )  t 1. 58 X l o W 5  t t 0. 0007567 s i n o  

(0. 21235 f 2)  t (12.827386 f 2)  t t (0 .815  f 3)  X 10 - 5  t2 

-7  t3 t (0. 1 3  f 3) X 10 - 0. 0010093 COS w 

Standard  e r r o r  of one observation: (r = f I!  80. 

27 



The following e lements  a re  based  on 206 observat ions and are valid f o r  
the period Sep tember  1 through October  1, 1965. 

= 39019.0 MJD 
= 

= 

= 

T O  
w (14:481 f 7) t (2'18260 f 6) t t 0: 4 X 

52 (114: 384 f 1)  - (3: 3995 f 2)  t - 0: 5 X 

i (49: 940 f 1) t 0: 0016 t - 0: 0044 s i n  w 

e = (0.11844 f 1)  - 8. 3 X t t 0. 0007563 s i n  w 

M 
-7 3 

t2 t 0: 3584 cos w 

t2 t 0: 0187 cos  w 

- 5  t2 = (0.86888 f 2)  t (12.827895 f 2 )  t t (0.834 f 3) X 10 

- ( 0 . 2 5  f 3) X 10 t - 0. 0010089 cos w 

Standard  e r r o r  of one observat ion:  cr = f I! 55. 

The  following e lements  a r e  based on 116 observat ions and a r e  valid f o r  
the per iod October  1 through November 1, 1965. 

T o  = 39049.0 MJD 

w = (99: 271 f 6)  t (2: 8284 f 5) t t 0: 3 X t2 t 00 3598 cos w 
- 5  2 C? = (12: 399 f 2) - (3:3994 f 2) t - 0: 3 X 10 t t O"187 COS w 

i (49: 954 f 2 )  t OP 0027 t - 0: 0044 s i n  w 

e = (0 .  11807 f 3)  t 4 . 4  X t t 0. 0007568 s i n  w 

M 

= 

- 5  2 = (0.  71252 f 2)  t (12.828320 f 2 )  t t (0.  56 f 2) X 10 

x 
t - (0.  27 f 5) 

t3 t ( 0 .  18 f 57) x 10  -9 t4 - 0. 0010129 cos w 

Standard  e r r o r  of one observat ion:  cr = f 21 28. 

The  following e lements  a r e  based  on 76 observa t ions  and a r e  valid f o r  
the period November 1 through December  1,  1965. 

T o  = 39080.0 MJD 
w 

52 

i 

e = (0.  11831 f 1 )  t 1. 60  X 

M 

- 5  2 = 

= 

= 

(186: 747 f 7)  t (2: 8245 f 8)  t t 0: 3 X 10 

(2670 047 f 2 )  - (3: 3990 f 2)  t - 0: 3 X 

(49: 946 f 1)  t 0: 00018 t - 0: 0044 s in  w 

t t 0: 3589 cos w 

t2 t 0: 0187 cos w 

t t 0.  0007565 s in  w 

(0. 39681 f 2)  t (12.828723 It 2 )  t t (0.583 f 4)  X 10 - 5  t2 = 
- 7  t3 - (0 .34  f 4) x 10 - 0.0010104 C O S  w 

Standard  e r r o r  of one observat ion:  u = f I! 05. 

28 



The following e lements  a r e  based  on 108 observat ions and a r e  valid f o r  
the period December  1, 1965, through January  1, 1966. 

T o  = 39110.0 MJD 

w 

52 = (165?0744 f 9) - (3':3998 f 2 )  t - 0:l X 10 t t Of0187 cos w 

i (49: 946 f 1) t 0: 0003 t - Of 0044 s in  w 

e = (0.11831 f 1)  t 0.8  X t t 0. 0007565 s in  w 

M 
- 7  3 

- 5  2 = (271: 440 f 5) t (2: 8235 f 8) t t 0: 1 X 10  t 
- 5  2 

t 0: 3589 cos w 

= 

- 5  t2 = (0.26307 f 1)  t (12.829025 f 2)  t t (0. 514 f 3) X 10 

t (0 .13  f 3) X 1 0  t - 0.0010104 cos w 

Standard e r r o r  of one observat ion:  cr = f l! 20.  

29 
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Satellite 1962 Beta  Mu 1 (Anna 1 B) 

I. S A 0  smoothed e l emen t s  

The  following e l emen t s  are  based  on 148 observat ions and a r e  valid f o r  
the period July 1 through August 1, 1965. 

= 38957.0 MJD 
= 

= 

= 

T O  
w 

C2 

i 

e = (0. 00710 f 1 )  - (4 .2  f 6) X t t 0.0007837 s i n w  

M 

(257: 7 k 1)  t 2'1 96193 t t 69 3257 cos w 

(86'1 247 f 1)  - 3:60871 t t O:OO12 cos w 

(50: 1440 f 8)  - 0: 0003 s i n  w 

= (0.  1069 f 3) t (13. 3449879 f 4 )  t t (4 .0  f 21) X 

- (6. 3 f 23) x 10 - 9  t3 - 0. 0175720 cos w 

t2 

S tandard  e r r o r  of one observat ion:  r = f I! 35. 

The  following e lements  a r e  based  on 109 observa t ions  and a re  valid f o r  
the period August 1 through Sep tember  1, 1965. 

= 38988.0 MJD 
= 

= 

= 

T O  
w 

C2 

i 

e = (0 .  007071 f 7) t ( 6 . 2 . f  601) X 

M 

(349: 6 f 1)  t 2': 96238 t t 6'1 3491 cos w 

(334: 367 f 1 )  - 3: 60885 t t 0: 0012 cos w 

(50: 142 f 1)  - 0: 0003 s in  w 

t t 0. 0007836 sin w 

(0.  8013 f 4)  t (13. 3449883 f 5) t t (1. 9 f 2)  X 10 

t ( 6 . 4  f. 2 6 )  x 10 - 9  t3 - 0.0176370 cos w 

-7 t2 = 

Standard  e r r o r  of one observat ion:  (r = f I! 40. 

32 



The  following e l emen t s  a r e  based  on  154 observat ions and a r e  valid f o r  
the per iod Sep tember  1 through October  1,  1965. 

To  = 39019.0 MJD 

w 

s1 

i = (509 1421 f 8)  - 0: 0003 s i n w  

e 

M 

= 
= 

(81: 26 f 7)  t 2: 96012 t t 6: 3975 cos  w 

(222:494 f 1)  - 39 60815 t t 0: 0011 cos  w 

(0.00702 f 1)  + (7. 5 f 97) X l o m 7  t t 0. 0007836 s i n  w 

(0 .4965 f 2) t (13. 3449981 f 5) t + (11. 1 f 2)  X 

= 

= t2 
-10 t3 - (9 .2  f 277) X 10 - 0.0177717 COS w 

Standard  e r r o r  of one observat ion:  u = f 11 48. 

The  following e l emen t s  a r e  based  on  171 observat ions and a re  valid f o r  
the per iod October  1 through November 1 ,  1965. 

To = 39049.0 M J D  

w 

s1 

i = (50t1404 f 7) - 0:0003 s i n w  

e = (0.007082 f 8) t (1 .2  f 9 )  X 

= 
= 

(170:04 f 4) t 2:96371 t t 6:3386 cos w 

(114'12169 f 8) - 3:60928 t t 0'10012 c o s w  

t t 0. 0007835 s i n  w 
-8  t2 M = (0 .8467 f 1)  t (13. 3449972 f 4)  t - (8. 5 f 19) X 1 0  

- ( 6 . 0  f 23) x i o  - 9  t3 - 0.0176080 cos w 

Standard  e r r o r  of one observat ion:  u = f I !  30. 

The  following e l emen t s  a r e  based  on 108 observa t ions  and a r e  valid f o r  
the per iod  November 1 through D e c e m b e r  1, 1965. 

To  = 39080.0 MJD 

w = (261'1 6 f 1 )  t 2'1 96097 t t 6: 3711 cos w 

s1 (2:332 f 1)  - 3: 60845 t t 0: 0011 cos  w 

i = (50: 147 f 1)  - 0 ~ 0 0 0 3  s i n w  

e = (0.  00705 f 1)  - (1. 5 f 9 )  X 10 t t 0.0007838 s i n  w 

M 

= 

- 6  
-7 t2 = (0. 5425 f 4) t (13. 3450039 f 5) t + (1 .2  f 3)  X 10 

t (7 .2  f 33) x 10 - 9  t3 - 0. 0176983 cos w 

Standard  e r r o r  of one observat ion:  cr = f l !  45. 
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The following e lements  a r e  based  on 153  observat ions and a r e  valid f o r  
the period December  1, 1965, through Janua ry  1, 1966. 

= 39110.0 MJD 
T O  
w 

Q 

i = (50 :  1415 f 8)  - 0: 0003 s i n w  

e 

M 

= 

= 
(350'1 91 f 9)  t 2: 96359 t t 6: 3121 COS w 

(254: 066 f 1)  - 3: 60926 t t 0: 0012 cos w 

= 
= 

(0 .  007112 f 6) - ( 7 . 7  f 589) X 

(0.8915 f 2 )  t (13. 3450086 f 4) t t (8.4 * 25) X 10 

t ( 4 . 7  f 24) X 1 0  - 9  t3 - 0.0175342 COS w 

t t 0.0007836 s i n  w 
-8 t2 

Standard e r r o r  of one observation: u = f I! 35. 
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Satellite 1962 Beta  T a u  2 (Injun 3) 

I. SA0 smoothed e l emen t s  

The  following e l emen t s  are based  on  124 observa t ions  and are valid f o r  
the per iod July 1 through July 16, 1965. 

= 38949.0 MJD 
= 
= 

T O  
w 

C2 

i = (70: 342 f 3) - 0:0021 s i n w  

e 

M 

(160: 373 f 7) - 1: 19154 t t 0: 3059 cos w 

(8: 171 f 2) - 1: 84307 t t Of 0337 cos w 

(0.  13490 f 3)  - (3. 5 f 9)  X l o m 5  t t 0.0007430 s i n  w 

(0.02351 f 2)  t (12.985698 f 3)  t t (5. 001 f 8) X 10 

= 

= -4  t2 

- 7  t4 - (3. 5 f 2) x 10 - 0. 0008715 COS w 
-7  t 3  t ( 9 . 5  f 10)  x 10 

Standard e r r o r  of one observation: o- = f 2f  73. 

The  following e l emen t s  a r e  based  on 110 observa t ions  and are valid f o r  
the per iod  Ju ly  16 through August 1,  1965. 

= 38965.0 MJD 
= 

= 

T O  
w 

$2 

i = (705 371 f 4) - 0:0021 s inu ,  

e = (0.  13431 f 9) '  - (5. 7 f 20) X t t 0. 0007454 s i n  w 

M 

(141: 28 f 1)  - 1: 19815 t t 0: 3086 cos w 

(338: 654 f 3)  - 1: 84548 t t 0: 0334 cos w 

-4 t2 = (0.  91996 f 5) t (13. 001352 f 6)  t t (4. 727 f 3)  X 10 

- (1 .78  f 4) X 10 - 0. 0008784 cos w 
- 6  t3  

S tandard  e r r o r  of one observat ion:  cr = f 11 88. 
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The following e lements  a re  based  on 33 observat ions and a r e  valid f o r  
the per iod  August 1 through August 16, 1965. 

To = 38981.0 MJD 

w 

8 

i = (70: 321 f 4) - Ot0021 s i n o  

e 

M 

= 

= 
(122:05 f 3) - 1:21466 t t 0:3074 cos w 

(309: 066 f 5) - 1: 84626 t t 0: 0338 cos o 

(0. 13407 f 9 )  - (1. 1 f 19)X l o m 5  t t 0. 0007422 s i n w  

(0. 05759 f 9) t (13. 015634 f 8)  t t (3.992 f 6)  X 10 

= 

= -4  t2 

-6 3 - (4 .0  f 1 )  X 10 t - 0. 0008762 COS w 

Standard e r r o r  of one observat ion:  o- = f 21 40. 

The  following e lements  a re  based  on 136 observat ions and a r e  valid f o r  
the  per iod  August 16 through Sep tember  1, 1965. 

T o  = 38996.0 MJD 
w 

' S 2  

= 
= 

(104: 178 f 8) - 1: 19829 t t 0; 3104 cos w 

(2814267 f 1) - ly85493 t t 0; 0335 cos w 

i = (70: 338 f 2)  - 0:0021 s i n w  

e (0. 13317 f 3)  - (5. 0 f 8)  X t t 0.0007437 s i n w  

M (0. 37043 f 3)  t (13. 025761 f 3)  t t (2.898 f 2)  X 10 

= 
= -4  t2 

- 6  t3  - (3 .15  f 4)  x 10 - 0. 0008840 COS w 

S tandard  e r r o r  of one observat ion:  u = f 11 73. 

The  following e lements  are  based  on 69 observa t ions  and are valid f o r  
the per iod Sep tember  1 through Sep tember  16,  1965. 

T o  = 39012.0 M J D  

8 

i = (70: 335 f 4)  - 0:0021 s i n w  

e 

M 

w = (84: 95 f 1 )  - 1: 19920 t t 0: 3111 C O S  w 

= (251: 581 f 2)  - 1: 85813 t t 0; 0335 cos w 

(0.13286 f 3)  t (2. 3 f 13)  x l o m 5  t t 0.0007436 s in  w 

(0.85007 f 3)  t (13.034315 f 4 )  t t (2.69 f 1) X 10 

- ( 7 . 6 * 9 ) ~ 1 0  t t ( 3 . 1 f 2 ) x l o  - 0.0008860 cos w 

= 

= -4  t2 

-7 3 -7 t4 

S tandard  e r r o r  oi one observat ion:  B = f 21 95. 
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The  following e lements  are  based on 139 observat ions and are  valid f o r  
the period Sep tember  16 through October  1 ,  1965. 

= 39027.0 MJD 
= 

= 
= 

T O  
w 

i2 

i 

e = (0.13221 f 5) - (3 .4  f 8)  X t t 0.0007442 s i n w  

M (0.43686 f 6)  t (13.044471 f 3)  t t (3.756 f 5) X 10 

(166?95 f 2) - 1t20215 t t Ot3130 c o s w  

(223: 704 f 2)  - 1:85990 t t 0'1 0334 cos  w 

(70: 339 f 3)  - 0: 0020 s i n  w 

-4  t2 = 
-6 3 -7  t4 

f ( 9 . 3  f 2)  X 10 t t (5.06 f 9) X 10 - (5 .4  f 2)  x 10 

- 0. 0008911 COS LI 

Standard  e r r o r  of one observation: u = f I! 58. 

t5 

The  following e l emen t s  are  based  on 117 observat ions and are  valid f o r  
the per iod October  1 through October  16, 1965. 

T o  = 39042.0 MJD 
w 

i2 

i = (70: 327 f 8)  - 0:0020 s in  w 

e 

M 

= 

= 
(48'1 71 f 7) - 1'120499 t t 0; 3143 cos w 

(195'17761 f 8)  - 1:86463 t t 0'10335 cos  w 

(0. 13158 f 3) - (4. 0 f 8)  X l o q 5  t t 0.0007437 s i n w  

(0.2143 f 3) + (13. 060099 f 2) t t (5. 970 f 6) X 10 

= 

= -4  t2 

-7 3 -7  t4 - (3 .5  f 4)  x 10 t - ( 2 . 9  f 1 )  x 10 - 0.0008948 COS w 

Standard  e r r o r  of one observat ion:  u = f 1143 

The  following e l emen t s  a r e  based  on  212 observa t ions  and are valid f o r  
the per iod October  16 through November 1 ,  1965. 

= 39057.0 MJD 
= 

T O  
0 (30: 79 f 1 )  - 1: 20803 t t 0: 3165 cos w 

SI = (167:779 f 1 )  - 1:86927 t t 0:0332 COS 

i = (70:340 f 2) - 0:0020 s i n w  

e 

M 

- 5  = 

= 
(0.13095 f 3 )  - (3. 6 f 5) x 10 t t 0.0007450 s i n  w 

(0.23875 f 5) t (13.076193 f 2)  t t (5 .763 f 6)  X 10 - 4  t2 

- 7  t4 
t (2 .99  f 5) x 10 -6 t3 - (4. 8 f 1) X 10 - 0. 0009009 COS 

S tandard  e r r o r  of one observat ion:  CT = f 21 53. 
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The  following e lements  a re  based on 37 observat ions and are  valid f o r  
the period November 1 through November 10, 1965. 

T o  = 39070.0 MJD 

w 

L? 
i 

e = (0. 13038 f 5) - (2. 3 f 12)  X t t 0. 0007449 s i n  w 

M = (0. 3232 rt 2) t (13. 090413 f 7) t t (5 .87 f 3)  X 10 t 

= 
= 

= 

(15: 09 f 5) - 1: 20917 t t 0: 3179 cos w 

(143t453 rt 3)  - 1'1 87401 t t 0: 0331 cos  w 

(70: 334 f 5) - 0: 0020 s i n  w 

-4  2 

-7 t4 - (8. 5 f 17)  X 10 - 0. 0009048 cos w 
-6 t3 

t ( 5 . 0  f 5) x 10 

Standard  e r r o r  of one observat ion:  u = f 21 05. 

The  following e lements  a r e  based on  1 0  observat ions and are  valid f o r  
the period November 11 through November 21, 1965. 

To = 39080.0 MJD 

w 

L? 

i = (70'1 325 f 9) - 0:0020 s i n w  

e (0.12987 f 6 )  - (5. 5 f 19)  X 

M (0. 2808 f 1 )  t (13. 10044 f 1 )  t t (4. 18 f 6 )  X 10 

- (3 .3  f 12)  x 10 t t ( 1 . 0  f 3) x 10 

= 

= 
(2: 95 f 4)  - 1:21203 t t 0: 3190 cos w 

(124f694 f 7)  - 1:87678 t t 0: 0331 cos w 

= 

= 
t t 0.0007446 s i n  w 

-4  t2 

- 0. 0009079 cos w 
-6  3 - 6  t4 

Standard e r r o r  of one observat ion:  u = f 2 !  80. 

T h e  following e l emen t s  a re  based on 20  observa t ions  and a r e  valid f o r  
the per iod December  28, 1965, th rough J a n u a r y  1,  1966. 

To  = 39124.0 MJD 

w 

L? 

i = (70f31 f 2 )  - 0:0020 s i n w  

e 

M 

= 
= 

(309: 9 f 2) - 1';" 21515 t t 0';" 3227 cos w 

(41'1 90 f 2) - 1: 88798 t t 0: 0330 cos w 

= 

= 
(0. 12837 f 9 )  - (1. 6 f 4)  X 

(0.4580 f 6)  t (13. 133478 f 7) t t (3.93 f 4)  X 10 

t t 0.0007443 s i n w  
-4 t2 

- 0. 0009184 COS 

Standard  e r r o r  of one observat ion:  u = f 11 10. 
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Satel l i te  1963 26A (Geophysics Resea rch )  

I. S A 0  smoothed e l emen t s  

The  following e lements  a r e  based on 157 observat ions and a r e  valid f o r  
the period July 1 through August 1, 1965. 

T o  = 38957.0 MJD 

w 

S2 

i 

e 

M 

- 5  2 = 
= 

= 
= 
= 

(240: 04 f 1)  t (3'1 520 f 2)  t t 0: 6 X 10 

(139: 871 f 1) - (4: 1789 f 1)  t - 0: 8 X 1 0  

(49: 7354 f 8)  - 0: 0023 s i n  w 

(0 .  06073 f 2)  - (0 .45 f 24) X 

(0.83766 f 4)  t (14.115570 f 5) t t (0 .414  f 3)  X 10  

t t 0: 7441 cos w 
- 5  2 t t 0: 0117 cos w 

t t 0.0007943 s in  w 
- 5  t2 

-7  t3 - (0. 48 f 3) X 10 - 0. 002078 COS w 

Standard e r r o r  of one observat ion:  u = f I! 58. 

The following e lements  a r e  based on 59 observa t ions  and a r e  valid f o r  
the per iod August 1 through September  1, 1965. 

= 38988.0 MJD 
= T O  - 5  2 (348: 95 f 2) t (3'1 514 f 2)  t t 0:2 X 10 t t 0: 7442 cos w 

- 5  2 S2 = (lOS318 f 2) - (4:1789 f 2)  t - 0:2 X 10 t t 0'10117 cos w 

i = (49: 740 f 2)  - 0'10024 s in  w 

e 

M 

= 

= 
(0.  06074 f 2)  - (0 .46 f 20) X 

(0.42436 f 5)  t (14.115823 f 5) t t (0.  504 f 4 )  X 10 

t (0 .83  f- 62) X 10 

t t 0.0007946 s i n  w 
- 5  t2 

- 0. 0020781 cos w -8 t3 

Standard e r r o r  of one observat ion:  c = f 2! 20. 

44  



The following e l emen t s  a re  based  on 77 observat ions and are  valid f o r  
the period Sep tember  1 through October  1 1965. 

To = 39019. 0 MJD 

w 

!2 = (240':769 f 2)  - (4: 1 7 8 9 %  4 )  t - 0:s X 10 t t 0:0117 cos w 

i 

e 

M 

-5  2 = (97: 92 f 2)  t (3: 522 f 2) t t 0': 7 X 10 t 
-5 2 

t 0': 7449 cos w 

= 
= 

= 

(49: 742 f 2) - 0: 0023 s in  w 

(0 .  06069 f 1)  - (0. 01 f 23) X 

(0.02010 f 5) t (14.116180 f 6)  t t (0.828 f 6 )  X 10 

t t 0. 0007947 s i n w  
-5 t2 

-7  t3  t (0. 50 f 5) X 10 - 0. 0020801 COS 

S tandard  e r r o r  of one observation: IT = f 21 15. 

The  following e l emen t s  a r e  based  on  125 observa t ions  and are valid f o r  
the  per iod October  1 through November 1 1965. 

To = 39049.0 MJD 

w 

s2 

i 

e 

M 

-5 2 = 

= 

= 

= 

= 

(203: 33 f 2) t (3: 500 f 3) t t 0:7 X 10 

(115:381 f 2)  - (4: 1800 f 4 )  t - 0: 9 X 

(49: 739 f 2) - 0': 0023 s in  w 

(0. 06070 f 2)  - (0.  53 f 21) X 

(0.  51557 f 4 )  t (14. 116917 f 7) t t (0 .  1428 f 6)  X 10 

t t 0:7447 cos  w 

t2 t 0: 0117 cos  w 

t t 0. 0007945 s i n  w 
- 4  t2 

-6  t3 t (0.115 f 6 )  x i o  - 0. 002080 COS w 

Standard  e r r o r  of one observat ion:  o- = f 21 58. 

The  following e l emen t s  a r e  based  on  11 6 observa t ions  and are valid f o r  
the per iod November 1 through December  1 1965. 

T o  = 39080.0 MJD 

w 

!2 = ( 3 4 5 : 7 9 7 f 3 ) - ( 4 : 1 8 0 4 f 5 ) t - O ~ l l X l O  t t 0 ~ 0 1 1 7 c o s w  

i = (49:738 f 3) - 0?0023 s i n w  

e (0.  06060 f 3) t (0.23 f 30) X l o m 5  t t 0. 0007945 s in  w 

M (0. 15488 f 4) t (14.117952 f 5) t t (0.1888 f 6 )  X 10 

t (0 .28  f 7) X 

-5 2 = (312'1 38 f 1)  t (3: 523 f 2 )  t t 0': 9 X 10 t 
-4  2 

t 0: 7459 cos w 

= 

= -4 t2 

t3 - 0. 0020829 cos w 

o- = f 3! 00. S tandard  e r r o r  of one observat ion:  
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The following e lements  a r e  based  on 191 observat ions and a r e  valid for 
the period December  1, 1965, through Janua ry  1 ,  1966. 

To  = 39110.0 MJD 

w = ( 5 7 ~ 8 0 f l ) t ( 3 ~ 5 2 4 f l ) t t 0 0 3 X  1 0 - 5 t 2  t 0 : 7 4 4 3 c o s w  

s2 = ( 2 2 0 ~ 3 7 0 f 2 ) - ( 4 ~ 1 8 1 2 f 2 ) t - 0 ~ 4 X 1 0  t t O ~ O l 1 7 c o s ~  

i = (49:738 f 1) - Oy0024 s inw 

e = (0. 06073 * 2)  - (0 .12 f 2)  X t t 0.0007946 s i n w  

M (0. 71187 f 4)  t (14.119072 f 4 )  t t (0.1378 f 4)  x 10 

- 5  2 

-4  t2 = 
- 6  3 - (0 .114  f 4)  X 10 t - 0. 0020785 COS w 

Standard e r r o r  of one observat ion:  (r = f 21 35. 
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Satellite 1963 30D 

I. S A 0  smoothed e l emen t s  

The  following e l emen t s  a r e  based  o n  234 observa t ions  and are valid f o r  
the  per iod July 1 through August 1, 1965. 

= 38957.0 MJD 
= 

= 

T O  
w 

!2 

i = (884 122 f 2) - 0: 0001 s i n w  

e ( 0 .  07798 f 2)  - (1. 60 f 1)  X 

M (0.28362 f 4 )  t (8. 5909742 f 6 )  t - (1 .6  f 4) X 10 

t (2 .2  f 4 )  x 10 -8 t3 - 0.0016201 cos w 

S tandard  e r r o r  of one observat ion:  (r = f l! 65. 

(20: 50 f 2 )  - 1: 01411 t t 04 5898 cos w 

(11: 274 f 1 )  - 0: 06693 t t 0: 0003 cos w 

= 
= 

t t 0. 0007955 s i n  w 
-7 t2 

The  following e l emen t s  a re  based  o n  696 observa t ions  and are valid f o r  
the per iod August 1 through Sep tember  1, 1965. 

T o  = 38988.0 MJD 

w = (344:28 f 7) - 1'101276 t t O"6181 cos w 

S2. (9: 177 f 3) - 0: 06830 t t 0: 0003 cos w 

i = (88: 075 f 5) - 0: 0001 s inw 

e (0.  07434 f 5) - (71 5 f 5) X 

M 

= 

= t t 0. 0007953 s i n w  
-6 t2 = (0.  6156 f 2) -t (8. 590946 5 3)  t - (5. 5 f 3) X 10 - ( 2 . 1  * 45) 

x t3 t (2. 6 f 1)  x t4 t (7. 6 f 16) x 10 - l o  t5 - 0. 0016995 cos G 

o- = f 41 70. S tandard  e r r o r  of one observat ion:  
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T h e  following e lements  a r e  based  on 610 observat ions and a r e  valid fo r  
the per iod September  1 through October  1 ,  1965. 

To  = 39019.0 MJD 

w 

L? 

i = (88: 040 f 4) - 04 0001 s in  w 

e (0.  07763 f 4 )  t ( 4 . 4  f 4)  X 

M (0.  960512 f 7) t (8.  592086 f 3) t t (4. 19 f 3) X 

= 
= 

(307: 531 f 6 )  - 1: 01387 t t 04 5924 cos w 

(7: 040 f 4)  - 09 06984 t t 0: 0003 cos  w 

= 

= 
t + 0. 0007955 s i n  w 

t2 t (1. 97 f 4 )  

- ( 2 . 3  f 1) x 1 0  -9  t5 - 0.0016274 cos  w - 6  3 -8  t4 x 1 0  t t ( 2 . O f  1) x 1 0  

Standard e r r o r  of one observat ion:  u =f 51 28. 

The following e lements  a r e  based  on 398 observa t ions  and a r e  valid f o r  
the period October  1 through November 1, 1965. 

To = 39049.0 MJD 

w 

L?' 

i = (885 047 f 2) - 0: 0001 s in  w 

e (0.  08606 f 5) t (2. 70 f 6 )  X 

M (0. 78942 f 4)  t (8. 596254 f 2) t t (8 .43  f 2)  x 10 

= 

= 
(275:28 f 2) - 1':01790 t t 0: 5358 cos w 

(4: 940 f 2)  - 04 06990 t t 0: 0004 cos w 

= 

= 
t t 0 .  0007960 s i n  w 

t -5 2 t (5. 56 f 8 )  

- 0.0014683 cos w 
- 8  t4 x t3 - (3. 27 f 8)  X 10 

Standard e r r o r  of one observat ion:  cr = f 31 80. 

The  following e lements  a r e  based on 863 observa t ions  and a r e  valid f o r  
the per iod November 1 through December  1,  1965. 

= 39080.0 MJD 

= 

= 

T O  
w 

fi 

i = (88:050 f 2) - O ? O O O l  s inw 

e (0.  09509 f 4)  t (3. 0 f 3) X 

M (0. 32955 f 9 )  t (8. 5992785 f 8)  t t (1. 9 f 1)  X 1 0  

X t3 t ( 1 . 2 8  f 5) X 10 t - 0.0013291 cos w 

(246: 11 f 3) - 1: 02208 t t 0: 4865 cos w 

(2: 742 f 1 )  - 0: 06968 t t 0: 0004 cos w 

= 

= 
t t 0.0007966 s i n w  

-6 t2 - (2.  86 It 4)  
-8  4 

S tandard  e r r o r  of one observat ion:  u = f 11 78. 
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The following e lements  are based on 801 observat ions and are  valid f o r  
the per iod December  1, 1965, through Janua ry  1 ,  1966. 

T o  = 39110.0 MJD 
w 

.Q 

i = (87: 999  f 3) - 0 ~ 0 0 0 2  s inw 

e (0. 09598 f 3) - (8 .1 f 4)  X 

M (0.294666 f 9) t (8. 599215 f 1) t - (3. 9 f 2) X 

x 

= 

= 
(21 9: 380 f 4 )  - 1: 02227 t t 0: 4821 cos w 

(0: 572 f 2)  - 0: 07130 t t 0: 0004 cos w 

= 

= 
t t 0.0007966 s i n  o 

t2 + (9. 3 f 84) 
t3 t ( 1 . 8  f 10) x 10 - 9  t4 - 0.0013166 cos  w 

Standard e r r o r  of one observation: u = f 4! 15. 
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Sate l l i t e  1963 53A (Exp lo re r  19) 

I. S A 0  smoothed e l emen t s  

The  following e lements  a r e  based  on  406 observa t ions  and are  valid f o r  
the per iod July 1 through August 1, 1965. 

To  = 38957.0 MJD 

w 

S2 

i = (78:647 f 2) - Ot0013 s i n w  

e = (0. 10744 f 3)  - (4. 0 f 3)  X t t 0. 0010028 s i n  w 

M 

= 

= 
(111: 949 f 7) - 1: 99287 t t 0: 5446 cos  w 

(241:496 f 1 )  - 0: 97298 t + 0: 0059 cos  w 

- 5  2 = (0.86832 f 2)  t (12.496896 f 1)  t + (2.  35 f 1) X 10 

x 
t t (2 .79  f 4 )  

t3 - ( 8 . 2  f 5) X 10 - 9  t4 - 0. 0014820 cos w 

S tandard  e r r o r  of one observat ion:  u = f 21 70. 

The following e l emen t s  a re  based  on  350 observa t ions  and a r e  valid f o r  
the per iod August 1 through Sep tember  1,  1965. 

= 38988.0 MJD 
= 

= 

TO 
w 

S2 

i = (78t645 f 1)  - 0:0012 s i n w  

e = (0. 10694 f 2)  t (5. 7 f 13)  X 1 0  t t 0. 0010028 s i n  w 

M = (0.29779 f 3) t (12.4988168 f 8)  t t (4.433 * 9) X 10 t t (3 .93  f 5) 

(50:474 f 9) - 1': 99343 t + 0: 5470 cos  w 

(211: 3631 f 9) - 0: 97289 t t 0: 0059 cos w 

-6 
- 5  2 

- 9  t4 - 0. 0014890 cos w 
- 7  3 x 10 t t ( 3 . 6  f 5) x i o  

S tandard  e r r o r  of one observat ion:  u = k 21 18. 
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The following e lements  a r e  based on 231 observat ions and are valid f o r  
the per iod September  1 through October  1 ,  1965. 

T-o = 39019. 0 MJD 

w 

i'2 

i = (78: 659 f 2) - 0:0012 s inw 

e 

M 

= 

= 
(349: 36 f 3)  - 1: 99465 t t 0: 5472 cos w 

(l81:203 f 3 )  - 0: 97423 t t 0: 0059 cos  w 

(0.  10696 f 3 )  - (5. 0 f 3) X l o m 5  t t 0.0010033 s i n w  

(0.81733 f 9) t (12. 502886 f 1)  t t (6 .09  f 2) X 10 

x t3 - (1. 17  f 8 )  X 10  t - 0. 0014894 cos w 

= 

= - (8  
- 5  t2 

-8  4 

Standard e r r o r  of one observation: r = f 21 03. 

12 f 7)  

The following e lements  a r e  based  on 651 observat ions and a r e  valid f o r  
the per iod October  1 through November 1, 1965. 

T o  = 39049.0 MJD 

w 

i-2 

i 

e 

M 

= 

= 
= 

= 
= 

(290: 802 f 5) - 1: 99461 t t 0': 5528 cos  w 

(152: 0447 f 7) - 0: 97308 t t 09 0059 cos w 

(784 6448 f 9 )  - 04 0012 s i n  w 

(0. 10581 f 2)  - (5 .8  f 2)  X 

(0. 92835 f 2)  t (12 .5040589 f 8)  t t (1. 0 f 1) X 10 

t t 0. 0010031 s in  w 
-6 t2 

- 9  t5 - (3 .39 f 5) x 10  -6  3 -8 t4 
t (1 .66 f 1) x 10 t t (5.  04 f 6 )  x 10 

- 0. 0015053 COS w 

Standard e r r o r  of one observation: u = f I! 73. 

The following e lements  a r e  based on 313 observa t ions  and a r e  valid f o r  
the per iod November 1 through December  1, 1965. 

T o  = 39080.0 MJD 

w 

i'2 

i = (78'1655 f 2) - 0'10012 s i n w  

e = (0. 10496 f 1) t (2. 9 f 14)  X 10 t t 0. 0010033 s i n w  

= 
= 

(229: 18 f 1) - 1'1 99589 t t 0: 5573 cos w 

(121: 904 f 1)  - 0: 97207 t t 0'1 0058 cos  w 

-6 
- 5  t2 

M = (0. 58713 f 4)  t (12.5066175 f 8)  t t (5 .25  f 1) X 10 
-9  4 - ( 1 . 7  f 6 )  X 10  t - 0.  0015181 cos w 

-8 t3 
t (5 .2 f 5) x 1 0  

Standard  e r r o r  of one observat ion:  r = f 21 13. 
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The following e lements  a r e  based on 194 observat ions and a r e  valid f o r  
the period December  1, 1965, through January  1, 1966. 

T o  = 39110.0 MJD 

w 

S2 

i 

e 

M 

= 

= 

= 

= 

= 

(170: 04 f 3) - 1: 99850 t t 0: 5598 cos w 

(92: 740 f 3) - OO.97121 t t 0:0058 cos w 

(78: 664 f 3) - 0: 0012 s in  w 

(0 .  10450 f 3) - (4. 82 f 2)  X 

(0.  8327 f 1) t (12. 509723 f 1) t t (2.25 f 2)  X 10 

- (1. 052 f 7)  X l o q 6  t3  t (9 .  5 f 7)  X 10 -9  t4 - 0. 0015252 cos w 

t t 0. 0010037 s i n  w 
- 5  t2 

Standard e r r o r  of one observat ion:  u = f 21 33. 
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Satel l i te  1964 4A (Echo 2 )  

I. SA0  smoothed e l emen t s  

The  following e lements  a r e  based  on 140 observat ions and a r e  valid f o r  
the per iod July 1 through July 16, 1965. 

To  = 38950.0 MJD 

w 

52 

i = (810463 f 2 )  - 0:0002 s inw 

e (0. 02338 f 2)  + (2 .28  f 4 )  X 

M (0.  90299 f 9) + (13.30109 f 2)  t t (1 .288  It 1) X 10 

= 

= 
(205: 59 f 3) - (2'1 125 f 7)  t t 2: 6485 cos w 

(324: 932 f 1)  - (04 8277 f 2 )  t t 04 0009 cos w 

= 
= 

t t 0. 0010925 s in  w 
-4  t2 

-8 t3 - (4. 9 f 24) X 10  - 0. 0073488 COS w 

Standard e r r o r  of one observat ion:  u = f I !  60. 

The following e lements  a r e  based  on 121 observat ions and are valid f o r  
the period July 16 through August 1, 1965. 

= 38965.0 MJD 
= 

= 

T O  
w 

!2 

i = (81:447 f 4)  - 040002 s i n w  

e (0.  02593 f 2 )  t (7: 0 f 3) X 

M (0.4402 f 1) t (13. 30358 f 2 )  t t (9. 91 f 1) X 10 

(176: 07 f 4) - (1'1767 f 8) t t 2'1 5586 cos w 

(3124476 f 3) - (0: 8313 f 2)  t t 0: 0010 cos w 

= 

= 
t t 0.0010928 s i n w  

- 5  t2 

-6  t3 - (1 .09  f 2)  X 10  - 0. 0070988 COS 0 

Standard e r r o r  of one observat ion:  u = f. 1!28. 
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The following e lements  a r e  based on 127 observat ions and a r e  valid f o r  
the per iod August 1 through August 16, 1965. 

= 38981. 0 MJD T O  
w 

S2 

i = (814 454 f 1) - 04 0002 s inw 

e 

M 

= 
= 

(146:89 f 3) - (1:897 f 7) t t 2".097 cos w 

(299: 1665 f 9) - (O'l8326 f 2)  t t 0: 0010 cos w 

(0. 02582 f 1)  - (1. 17  f 2)  X l o q 4  t t 0. 0010931 s i n w  

(0. 32041 f 8)  t (13.30620 f 2) t + (4. 3 f 1)  X 10 

= 
= - 5  t2 

- 6  t3 - ( 1 . 4 8  f 2) X 1 0  - 0. 0066847 COS w 

Standard e r r o r  of one observat ion:  B = f I !  18. 

The  following e lements  a r e  based  on 306 observa t ions  and a r e  valid f o r  
the period August 16 through September  1, 1965. 

= 38997.0 MJD T O  
w = ( 1 1 5 ~ 0 1 f 3 ) - ( 2 ~ 1 7 4 f 5 5 ) t t 2 ~ 6 9 7 5 c o s w  

St 

i = (81 t488  f 1) - 0:0002 s i n w  

e 

M 

= (285: 8949 f 8) - (00 8291 f 1)  t t 0: 0009 cos w 

(0.  023214 f 7) - (2 .03  f 2) X l o m 4  t t 0. 0010933 s i n  w 

(0.22932 f 7)  + (13. 30744 f 1) t + (4 .4  f 2 )  X 10 

= 
= -6 t2 

-7 3 -8 t4 t ( 8 . 1  f 2)  X 10  t t (9 .6  5 4 )  X 10 - 0.0074851 COS 

Standard e r r o r  of one observat ion:  r = f I !  78. 

The following e lements  a r e  based  on 230 observa t ions  and a r e  valid f o r  
the per iod Sep tember  1 through September  16, 1965. 

To = 39012.0 MJD 

w 

S2 

i = (81:494 f 1) - 0: 0002 s in  w 

e 

M 

= 

= 
(79: 32 f 2)  - (2: 557 f 5) t t 3: 0702 cos w 

(273:4807 f 6) - (0: 8275 f 1)  t t 0: 0008 cos w 

(0. 020417 f 7) - ( 9 . 4  f 2 )  X l o m 5  t t 0. 0010934 s i n w  

(0. 85693 f 7)  + (13. 30984 f 1) t t (6.041 f 7 )  X 10 

= 

= - 5  t2 

-7 t3 t ( 1 . 4  f 2)  X 10 - 0. 0085212 COS 

S tandard  e r r o r  of one observat ion:  B = f l !  68. 
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The following e lements  a r e  based  on 237 observat ions and a r e  valid f o r  
the period September  16 through October  1, 1965. 

T~ = 39027.0 MJD 

w 

52 

i 

e 

M 

= 

= 

= 

= 
= 

(404 45 f 2)  - (24 464 f 5) t t 35 0744 cos w 

(26150792 f 7) - (048268 f 2)  t t 0'10008 cos w 

(81'1 4955 f 9) - 05 0002 s i n  w 

(0. 020405 f 7) t (8 .7  f 2)  X 

(0 .  52090 f 5) t (13.31168 f 1) t t (8. 07 f 1) X 10 

t t 0. 0010936 s in  w 
-5  t2 

- 0 .  0085330 cos w 
-7 t3 t (9 .5  f 2)  x 1 0  

Standard e r r o r  of one observat ion:  u = It l! 48. 

The following e lements  a r e  based  on 291 observat ions and a r e  valid f o r  
the per iod October  1 through October  16, 1965. 

T o  = 39042.0 MJD 

w 

52 

i 

e 

M 

= 
= 

= 

= 
= 

(7: 97 f 2)  - (1: 970 f 4)  t t 2'17497 cos w 

(2485 6758 f 7) - (05 8267 f 2)  t t 05 0009 cos w 

(815 497 f 1) - OS 0002 s in  w 

(0. 02222 f 1)  t (1 .16  f 2)  x 
(0.20431 f 5) t (13.31326 f 1) t t (1. 134 f 1) X 10 

t t 0. 0010939 s in  w 
- 4  t2 

- 0,  0076302 cos  w 

u = f l! 88. 

-8  t3 t ( 2 . 4  f 21) x 10  

Standard  e r r o r  of one observat ion:  

The following e lements  a r e  based  on 113 observa t ions  and a r e  valid f o r  
the per iod October  1 6  through November 1, 1965. 

To  = 39058.0 MJD 

w 

52 

i = (81'1476 f 3) - 0'10002 s i n w  

e = (0. 02299 f 2)  - (1. 7 f 3)  X t t 0. 0010940 s i n  w 

M 

= 

= 
(338:47 f 6) - (1'173 f 1)  t t 2: 7696 cos w 

(235:418 f 2)  - (0:  8294 f 3)  t t 0'1 0009 cos w 

- 5  t2 = (0.2372 f 2) t (13. 31570 f 3)  t t (8. 90 f 2)  X 10 

- 0,0076855 cos w - 8  t3 - (9 .0  f 32) X 1 0  

Standard  e r r o r  of one observat ion:  B = f 21 68. 
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The following e lements  a r e  based  on 53 observa t ions  and a r e  valid fo r  
the period November 1 through November 16,  1965. 

T o  = 39073.0 MJD 

w = (312: 06 f 9) - ( 1 0  81 f 2)  t t 2: 9048 cos w 

L? = (222: 945 f 2)  - (00 8323 f 4)  t t 00 0009 COS w 

i = (810456 f 3) - 0:0002 s i n w  

e (0. 02154 f 2)  - (1. 70 f 4 )  X 

M (0. 9924 f 2)  t (13. 31826 f 5) t t (6. 37 f 3)  X 10 

- (1 .00  f 6) X 1 0  

= 

= 
t t 0. 0010937 s i n  w 

- 5  t2 

- 6  3 t - 0. 0080615 cos w 

o- = f 21 35. Standard e r r o r  of one observat ion:  

The following e lements  a r e  based  on 55 observa t ions  and a r e  valid f o r  
the per iod November 16  through December  1, 1965. 

T o  = 39088.0 MJD 

w 

S2 

i 

e 

M 

= 
= 

= 

= 

= 

(283: 0 f 1) - (2: 00  f 2) t t 3: 0132 cos w 

(210: 495 f 3) - (0: 8326 f 3)  t t 00 0008 cos w 

(81: 505 f 3) - 0: 0002 s in  w 

(0. 01797 f 9 )  - (2. 2 f 1)  X 

(0 .  7828 f 4)  t (13. 32025 f 5) t t (4. 23  f 2)  X 10 

- ( 5 . 1  f 4)  x 1 0  

t t 0. 0010942 s i n w  
- 5  t2 

-7 t3 - 0.0083627 cos w 

Standard e r r o r  of one observat ion:  CT = f 11 63. 

The following e lements  a r e  based on 123  observa t ions  and a r e  valid for  
the per iod December  1 through December  16,  1965. 

To  = 39103.0 MJD 

S2 

i = (81: 511 f 2) - 0'1 0001 s in  w 

e (0. 01453 f 2)  - (2. 22 f 5) X 

M (0. 6010 f 2) t (13. 32235 f 3)  t t (4. 8 7  f 1 )  X 10 

w .  = (250: 88 f 6)  - (2: 3 5  f 1)  t t 4: 3573 COS 
= (198:0380 f 9) - (0:8275 f 2 )  t t 0:0006 cos  w 

= 

= 
t t 0. 0010945 s i n  w 

- 5  t2 

-6  t3 
t (1. 67 f 3) x 1 0  - 0. 0120986 COS 

Standard e r r o r  of one observat ion:  B = f l! 98. 
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The following e lements  a r e  based on 188 observat ions and a r e  valid fo r  
the per iod December  16, 1965, through January  1, 1966. 

T o  = 39119.0 MJD 

w 

L? 

i = (81: 518 f 1) - 0:OOOl s inw 

e 

M 

= 

= 
(213: 38 f 4) - (2"6 f 1) t t 5'1 3712 cos w 

(184'18091 f 7) - (0'18263 f 1 )  t t O'lOO05 cos w 

= 
= 

(0. 01177 f 1 )  - (1. 04 f 2 )  X 

(0. 7745 f 1)  t (13. 32419 f 3) t t (6. 95 f 1 )  X 10 

t t 0. 0010947 s i n w  
-5  t2 

-7 t3 
t (3 .9  f 1 )  x 10  - 0.0149159 COS w 

Standard e r r o r  of one observation: cr = f I! 63. 
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Sate l l i t e  1964 5A (Saturn 5) 

I. SA0 smoothed e l emen t s  

The  following e lements  a r e  based  on  70 observa t ions  and are  valid f o r  
the  per iod July 1 through July 16, 1965. 

= 38949.0 MJD 
= 
= 

T O  
w 

fi 

i = (31P4598 f 9)  - OP0012 s i n  w 

e = (0. 02223 f 1 )  - (2. 8 jI 3) X 

M 

(161P13 f 4) t lOq63781 t t 144491 cos w 

(261P426 f 3) - 69 88269 t - 0: 0006 cos w 

t t 0. 0005613 s in  w 
-4  t2 = (0. 3623 f 1)  t (15. 548421 f 2) t t (5. 01 f 1 )  X 10  

-7 t5 - (3 .1  f 1 )  x 1 0  -6  t3 - (1. 52 f 4)  x t4 t (1. 18 f 4)  x 10 

- 0.0040197 COS 

S tandard  e r r o r  of one observat ion:  u = f 21 83. 

The  following e lements  a r e  based on 90 observat ions and are  valid for  
the per iod July 16 through August 1 ,  1965. 

= 38966.0 MJD 
= 
= 
= 
= 

= 

T O  
w 

fi 

i 

e 

M 

(342: 00 f 5) t 10: 65942 t t 10 4831 cos w 

(1440298 f 4 )  - 6: 89657 t - 0: 0006 cos w 

(31: 4595 f 9 )  - 0: 0011 s in  w 

(0. 021731 f 9)  - ( 3 . 2  f 2 )  X 

(0. 8039 f 1) t (15. 562037 f 2) t t (4 .217 f 5) X 10 

t (3 .7  f 1 )  X 

t t 0.0005617 s in  w 
-4 t2 

- 9  t5 t3 t (1 .84  rt 7) X t4 - (1.7 f 17) X 10  

- 0. 0041144 COS 

Standard  e r r o r  of one observat ion:  u = f 2! 73. 
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The following e lements  are based  on  33 observat ions and are valid f o r  
the  period August 1 through August 16, 1965. 

To = 38981.0 MJD 

w 

S-2 

i = (31.'458 f 2) - O . ' O O l l  s i n w  

e 

M 

= 

= 
(142P14 f 7) t lop68493 t t 1."5235 cos w 

(40".47 f 3) - 6."91293 t - 0.'0006 cos w 

(0. 02117 f 3) - (3.8 f 5) X l o S 5  t t 0.0005622 s i n  w 

(0. 3465 f 2) t (15. 578072 f 6)  t t (6. 030 f 8) X 

- (1 .8  f 2) X 10 -6 t3 - (3 .0  f 1 )  x 

= 

= t2 

t4 - (1 .6 f 26) x t5 

- 0.0042267 cos w 

Standard  e r r o r  of one observation: u = f 21 88. 

The following e lements  are based  on 51 observat ions and are valid f o r  
the per iod August 1 6  through Sep tember  1,  1965. 

T o  = 38997.0 MJD 

w 

L? 
i = (31."463 f 2)  - O . ' O O l l  s i nw 

e (0. 02057 f 4 )  - (6 .7  f 11) X 

M (0.7327 f 2) t (15. 594450 f 5) t t (4.78 f 1) X 10 

t (5 .8 f 3) X 10 t t (6 .4  f 285) X 10 

= 

= 
(313."31 f 6)  t 10."70911 t t 1.'5692 cos w 

(289p999 f 7) - 6:92913 t - 0: 0006 cos w 

= 

= 
t t 0. 0005627 s in  w 

-4  t2 

-8 t5 -9  t4 - (8. 5 f 6)  x 10 -6 3 

- 0.0043538 COS w 

Standard e r r o r  of one observat ion:  u = f 4'. 75. 

The following e l emen t s  are based  on 39 observat ions and are valid f o r  
the period September  1 through Sep tember  16, 1965. 

T o  = 39012.0 MJD 

w 

S-2 

i = (31P459 f 2) - O . ' O O l l  s i n  w 

e 

M 

= 
= 

(114.'29 f. 7) t 10.'73710 t t 1."6095 cos w 

(185."948 f 7 )  - 6."94677 t - OPOO06 cos w 

-5  
= (0. 02007 f 3) - (5. 3 f 7) X 10 
= 

t t 0.0005631 s i n  w 
-4  t2 

( 0 .  7618 f 2 )  t (15. 609559 f 5) t t (4. 58 f 2) X 10 
-8 t5 - (5. 6 f 11) x i o  -6 3 -7  t4 - (1 .2 f 5) X 10 t t (8 .4  f 5) X 10  

- 0. 0044656 cos w 

Standard  e r r o r  of one observat ion:  u = f 4! 70. 
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The following e lements  a re  based  on 18 observat ions and a re  valid f o r  
the  per iod September  16 through October  1, 1965. 

T o  = 39027.0 MJD 

w 

Q 

= 

= 
(275: 6 f 3) + 10: 76381 t t 1: 7046 cos  w 

(81: 65 f 2)  - 6: 96366 t - 0: 0006 C O S  w 

i = (31".57 f 4) - O P O O l O  s in  w 

e 

M 

= 
= 

(0.0190 f 3) + (3.9 f 35) X l o m 5  t t 0.0005635 s i n  w 

(0. 0122 f 7) t (15. 62316 f 3) t t (3. 92 f 7) X 10 -4 t2 
-7  t5 - (1 .4  f 2 )  x 10 - 5  3 -6 t4 t (1 .6  f I )  x 10 t t ( 1 . o f  1 )  x 10 

- 0.0047301 COS w 

Standard e r r o r  of one observation: u = f 81 73. 

The  following e lements  are based on 34 observat ions and are valid f o r  
the per iod October  1 through October  16,  1965. 

To = 39042.0 MJD 

Si? 

i = (31t460 f 1)  - 0 : O O l O  s i n w  

e 

M 

= 

= 
(77: 35 f 7) t 10: 77852 t t 1: 6954 COS w 

(337: 152 f 6 )  - 6: 97401 t - 0: 0006 cos w 

(0. 01908 f 3) - ( 2 . 1  rt 6 )  X lo- '  t t 0 .  0005640 s i n  w 

(0.4782 f 2)  + (15. 63947 f 1 )  t t (6. 03 f 6)  x 10 

t (6. 5 f 5) x 1 0  -6  t3 - (6. 9 f 12) x 

= 

= -4 t2 

t4 - (1 .2 f 1 )  x 10 

- 0. 0047044 COS w 

Standard e r r o r  of one observation: cr = f 3! 58. 

t5 

The  following e lements  a re  based on 67 observa t ions  and are valid f o r  
the per iod  October  16 through November 1 ,  1965. 

T o  = 39057.0 MJD 

w (238: 70 f 9) t 10: 80817 t t 1: 7484 cos  w 

Q (232: 391 f 9) - 6: 99229 t - 0: 0006 cos w 

i (31: 455 f 3) - 0: 0010 s in  w 

e = (0. 01852 f 5) - (5 .4  f 12) X 

M 

= 

= 

= 

t t 0. 0005645 s in  w 
-4 t2 = (0. 1943 f 3) + (15. 655534 f 8) t t (6.40 f 2) X 10 

t (1 .10  f 6) x 10 - 5  t3 - (1 .38  f 9 )  X 10 -6 t4 - (6.  o f i o )  x 
+ (1. 05 f 1)  X 10 -8 t6 - (0. 0048519) cos  w 

t5  

Standard e r r o r  of one observat ion:  u = f 5! 85. 
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T h e  following e l emen t s  are  based  on 37 observat ions and are  valid f o r  
the per iod November 1 through November 16, 1965. 

T o  = 39073.0 MJD 

w 

C2 

i 

e 

M 

= 

= 

= 
= 
= 

(51:4 f 1 )  t 10: 84685 t t 1: 8404 cos  w 

(120: 35 f 1)  - 7'101806 t - 0: 0006 cos  w 

(31: 454 f 3) - 0: 0009 s i n  w 

(0. 01761 f 5) - (6 .8 f 10)  X 

(0.8550 f 4)  t (15.67821 f 1) t t (7. 94 f 2)  X 10 

- (1.42 f 5) x l o m 5  t3 - (1. 5 f 3) x 10 

t t 0. 0005652 s in  w 
-4 t2 

-7 4 -7 t5 t t (1.46 f 6)  x 10 

- 0.0051075 COS w 

Standard  e r r o r  of one observation: u = f 41 78. 

T h e  following e l emen t s  a r e  based  on 39 observa t ions  and are valid f o r  
the per iod November 16 through December  1 , 1965. 

T o  = 39088.0 MJD 

w 

C2 

i = (31:462 f 2)  - 0:0009 s i n w  

e (0. 01702 f 3) - (3 .6  f 8)  X 

M (0.1962 f 3) t (15. 701360 f 6)  t t (7. 34 f 2)  X 10 

- (1 .73 f 4)  x l o q 5  t3 t (2. 1 rt 2) x 

= 

= 
(214: 8 f 1 )  t 10: 87833 t t 1'1 9065 cos  w 

(14'1 945 f 8) - 7'1 03867 t - 0'1 0006 cos  w 

= 

= 
t t 0. 0005659 s i n  w 

-4  t2 

-7 t5 t4 t (1.48 f 6)  x 10 

- 0. 0052913 COS w 

Standard  e r r o r  of one observat ion:  u = f 5! 18. 

The  following e l emen t s  are  based  on 32 observa t ions  and a r e  valid f o r  
the per iod December  1 through December  16, 1965. 

To  = 39103.0 MJD 

w 

C2 

i 

e = (0. 01639 f 9)  - (9. 5 f 22) X 

M 

= 

= 

= 

(18'1 1 f 1 )  t 10: 91892 t t 1: 9832 cos  w 

(269: 176 f 9)  - 7: 06348 t - 0: 0006 cos w 

(31'1 454 f 2) - 0: 0009 s i n  w 

t t 0.0005666 s i n  w 
-4  t2 = (0. 8821 f 3) t (15. 724592 f 9) t t (8. 58 f 2)  X 10 

t (2 .9  f 5) X 10 -6  t3 - (9 .6  f 36) x -8 t5 t4 - (3 .4  f 8)  x 10 

- 0.0055045 COS w 

Standard  e r r o r  of one observat ion:  u = f 51 70. 
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The following e lements  a r e  based  on 54 observa t ions  and a r e  valid f o r  
the per iod December  16, 1965, through January  1, 1966. 

= 39118.0 MJD 
= 

= 

T O  
w 

$2 

i = (31:455 f 1)  - 0: 0008 s in  w 

e 

M 

(182".82 f 7)  t 109 95971 t t 2: 1272 cos w 

(163: 044 f 6)  - 7: 08944 t - 0: 0005 cos w 

= 

= 
(0. 01529 f 4 )  - (6. 0 f 7)  X 

(0. 93880 f 2 )  t (15.749402 f 6) t t (7. 97 f 1) >( 10 
-6 3 t ( 7 . 7  f2) X 1 0  t t (8 .4  * 3 )  X 10 

t t 0. 0005674 s in  w 
-4  t2 

-7 t4 - (1.20 f 3) x 10 

- 0. 0059048 COS w 

Standard e r r o r  of one observat ion:  u = f 31 70. 

. 7  t5  

The  following e lements  a r e  based  on 34 observa t ions  and a r e  valid for  
the per iod J a n u a r y  1 through January  16, 1966. 

T o  = 39134.0 MJD 

w 

C2 

i 

e 

M 

= 

= 
= 

= 

= 

(358: 18 f 6)  t 10: 99718 t t 2:2645 cos w 

(49: 421 f 5) - 7: 11546 t - 0: 0005 cos w 

(31: 458 f: 1) - 0: 0008 s in  w 

(0. 01439 5 3)  - (6. 2 5 8)  X t t 0. 0005682 s in  w 

(0. 1398 f 2 )  t (15. 775368 f 9) t t (8 .69  f 4) X 10 

t ( 1 . 7  f 3) x 1 0  t (1 .8  f 5) x t4 + ( 8 . 2  f 31) x 10 

-4 t2 

-5  3 -8 t5 

- 0. 0062862 cos w 

Standard e r r o r  of one observat ion:  u = f 21 10.  

The following e lements  a r e  based on 31 observa t ions  and a r e  valid for  
the per iod Janua ry  16  through F e b r u a r y  1,  1966. 

T o  = 39149.0 MJD 

w 

C2 

i , = (31'1455 f 1) - 0':0007 s i n w  

e (0. 01361 f 2)  - ( 7 . 4  5 6 )  X 

M (0. 9698 f 3) t (15.803906 f 6) t t (1. 127 f 3) X 1 0  

= 

= 
(164: 3 f 1)  t 11: 04599 t t 2: 3973 cos w 

(302:456 f 6 )  - 7: 14594 t - 0: 0005 cos w 

= 

= 
t t 0.0005691 s i n  w 

- 3  t2 

-7  t5  - ( 2 . 4  f 1)  x t4 t (2. 6 f 2 )  x 10 - 5  t3 - (2 .67  f 6) X 1 0  

- 0. 0066553 C O S  

St.andard e r r o r  of one observat ion:  u = f 41 18. 
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The following e lements  a r e  based on 58 observa t ions  and a r e  valid f o r  
the period F e b r u a r y  1 through F e b r u a r y  18, 1966. 

T o  = 39165.0 MJD 

w 

L? 

i 

e = (0.01286 f 2) - (9 .6  f 7) X t t 0.0005699 s i n  w 

M 

= 
= 
= 

(341: 6 f 1) t 119 08814 t t 29 5402 cos w 

(187: 916 f 6)  - 7: 17262 t - 0: 0005 cos w 

(31: 452 f 2)  - 0: 0007 s i n  w 

-4 t2 = (0. 0389 f 3)  t (15.829105 f 3) t t (8. 23 f 2) X 10 

t (2.40 f 3) X 10  t t (1.34 f 4) X 10 - (2 .69  f 5) X 10 - 5  3 -6 t4 

- 0.0070524 COS 0 

Standard e r r o r  of one observation: u = f 21 65. 

' 7  t 5  

The following e lements  a r e  based  on 2 3  observat ions and a r e  valid fo r  
the per iod M a r c h  1 through M a r c h  16,  1966. 

To = 39193.0 MJD 

w = ( 2 9 2 ~ 4 f 1 ) t 1 1 ' 1 1 8 5 7 0 t t 2 ~ 9 5 6 8 c o s w  
L? 
i = (3lS458 f 2)  - 0'1 0006 s i n  w 

e = (0. 01108 f 3) - (8.2 f 10)  X t t 0. 0005717 s i n  w 

M 

= (346: 196 f 7) - 7:23650 t - 0: 0005 cos  w 

-3  t2 = (0.0847 f 4)  t (15.890329 f 5) t t (1.138 f 2 )  X 10 

t (1. 38 f 8) X 
-8 t5 t3 t (2. 80 f 8) X t4 t (9.  5 f 21) X 10  

- 0. 0082101 COS w 

Standard e r r o r  of one observat ion:  u = f 21 98. 

The following e l emen t s  a r e  based  on 24 observat ions and a r e  valid f o r  
the per iod M a r c h  16 through Apr i l  1, 1966. 

T o  = 39208.0 MJD 

w 

L? 

i = (31'1439 f 4) - 0: 0005 s in  w 

e 

M 

= 
= 

(99: 5 f 5) t 114 29236 t t 3: 4886 cos  w 

(237'124 f 1)  - 7: 30425 t - 0: 0004 cos  w 

(0.00943 f 8)  - (1 .6 f 2)  X l o m 4  t t 0.0005737 s i n  w 

(0.826 f 1 )  t (15. 94822 f 1)  t t (2.  511 f 4 )  X 10 

t (1.52 f 6) x 10 

= 

= -3  t2 

-8 t5 - (3.2 f 12) x 10 - 5  3 -8 t4 t t (4 .6  f 122) x 10 

- 0. 0096876 cos w 

Standard  e r r o r  of one observat ion:  LT = f 7! 83. 
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Satel l i te  1964 76A (Exp lo re r  24) 

I. S A 0  smoothed e lements  

The following e lements  a r e  based  on 220 observat ions and a r e  valid f o r  
the period July 1 through July 16, 1965. 

T o  = 38950.0 MJD 

w 

L? 

i = (81: 3860 f 7)  - 0: 001 1 s in  w 

e 

M 

= 

= 
(30'1407 f 3) - 2: 18437 t t 0: 5117 cos w 

(215: 8212 f 6) - 0: 73645 t t 0: 0044 cos w 

(0. 118961 f 6)  - (4 .6  f 1 )  X l o m 5  t t 0. 0010374 s in  w 

(0. 516506 f 8) t (12.4442931 f 7) t t (1. 088 f 2 )  X 10 

= 

= -4  t2 

-7 t4 - (2 .12 f 3) x 10 - 0. 0013830 C O S  w 
-7 t3 t ( 6 . 6  f 2 )  x 10 

Standard e r r o r  of one observat ion:  cr = f 21 20. 

The following e l emen t s  a r e  based  on 233 observat ions and a r e  valid f o r  
the period July 16 through August 1, 1965. 

T o  = 38965.0 MJD 

w = (357: 594 f 2)  - 2: 18554 t t 0: 5141 cos w 

i-2 

i 

e 

M 

= 

= 

= 

= 

(204t7878 f 5) - 04 73589 t t 0: 0044 cos w 

(81: 3949 f 6 )  - 0: 0011 s i n  w 

(0.118427 f 6) - (3. 5 f 1)  X t t 0. 0010377 s i n w  

(0.203253 f 6) + (12.4472025 f 7) t t (9.22 f 2) X 10 

- (4 .0  f 1)  x 10  

- 5  t2 

- (2 .3  f 28) X 10  - 9  t4 - 0.0013897 cos w 
-7  t3 

Standard e r r o r  of one observat ion:  cr = f l! 55. 
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The  following e l emen t s  are  based  on 293 observa t ions  and are valid f o r  
the per iod August 1 through August 16, 1965. 

T o  = 38981.0 MJD 

w 

Q 

i 

e = (0. 117771 f 9) - ( 5 . 1  f 2)  X t 0.0010379 s i n w  

M (0.3821769 f 6)  t (12.4503989 f 8)  t t (1.062 f 2 )  x 
- (1 .67  f 2)  x 

= 
= 

= 

(322: 7580 f 7)  - 2: 18676 t t 0: 5169 cos w 

(193: 0225 f 5) - 0: 73526 t t 0: 0044 cos w 

(81: 4040 f 6)  - 0: 0011 s i n  w 

= t2 

- 0. 0013978 COS -7 t4 t3 - (1 .20  f 4 )  x 10 

Standard  e r r o r  of one observat ion:  u = f I! 25. 

The  following e l emen t s  a re  based  on  333 observa t ions  and a re  valid f o r  
the per iod August 16 through Sep tember  1 ,  1965. 

= 38996.0 MJD 
= 

= 

= 

= 
= 

T O  
o 

SZ 
i 

e 

M 

(290:214 f 2)  - 2: 18648 t t 0: 5213 cos w 

(181: 9909 f 4)  - 0: 73502 t t 0: 0043 cos w 

(81: 4055 f 5) - 0: 0011 s i n  o 

(0.  116733 f 6)  - ( 7 . 4  f 1 )  X l o m 5  t t 0. 0010379 s i n  w 

(0. 152536 f 6) t (12.4519811 f 7)  t t (1 .23  f 2)  x 10 

- (1 .68  f 2)  x 10 

- 5  t2 

-6  3 -8  t4 t t (3. 1 f 3 )  x 10 - 0. 0014104 cos w 

Standard  e r r o r  of one  observat ion:  u = f 11 03. 

The  following e l emen t s  a re  based  on 291 observa t ions  and are  valid f o r  
the per iod Sep tember  1 through Sep tember  16, 1965. 

T o  = 39012.0 MJD 

w 

SZ 
i 

e 

M 

= 
= 

= 

= 
= 

(255: 139 f 2 )  - 2'1 18498 t t 0: 52651 cos w 

(170: 2308 f. 4) - 0: 73470 t t 0: 0043 cos w 

(81: 4039 f 4 )  - 0: 0011 s i n  o 

(0. 115511 f 4 )  - (7 .69  f 9) X 1 0  

(0. 383337 f 7) t (12.4516933 f 5) t - (2 .00 f 2)  X 

- (3. 1 f 1) X 

- 5  
t t 0. 0010378 s i n  w 

t2 

- 0.0014252 cos w 
-8 t4 t3 t (3. 8 f 3)  X 10 

Standard  e r r o r  of one observat ion:  u = f 01 95. 
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The following e lements  a r e  based on 293 observat ions and a r e  valid f o r  
the per iod September  16 through October  1 , 1965. 

T = 39027.0 MJD 

w 

i'2 

i 

e = (0.114616 f 7) - (5 .9  f 2 )  X t t 0. 0010377 s in  w 

M 

0 
= 

= 
= 

(222.042 f 4 )  - 2.18439 t t 0. 5304 cos w 

(159': 2157 f 8) - 0: 73467 t t 0': 0043 cos w 

(81: 4038 f 8) - 0: 0010 s i n  w 

= (0. 15651 f 1)  t (12.4513586 f 9) t - (3. 9 f 3) X 

t (1. 03 f 2) X 

t2 
t3 t (8 .2  f 5) X t4 - 0. 0014362 cos  w 

Standard e r r o r  of one observat ion:  ci = f 2! 15. 

The following e lements  a r e  based  on 303 observat ions and a r e  valid f o r  
the per iod October  1 through October  16, 1965. 

= 39042.0 MJD 
= 

= 

= 

T O  
w (188: 807 f 5) - 2': 18431 t t 0: 5323 cos  w 

(148P214 f 1) - 0: 73355 t t 0: 0042 cos w 

(81: 415 f 1)  - 0: 0010 s in  w i 

e = (0. 11420 f 2 )  - (1. 1 f 3) X t t 0. 0010378 s i n  w 

M - 5  t2 = (0. 93189 f 2 )  t (12.452083 f 1 )  t t (4 .68 f 4)  X 10 
-8 t4 - (4 .8  f 6)  x 10 - 0.0014416 cos  w 

-7 t3 
t (8 .1 f 2 )  x 10 

Standard  e r r o r  of one observat ion:  (r = f 31 18. 

The  following e lements  a r e  based  on 383 observat ions and a r e  valid f o r  
the per iod October  16 through November 1 , 1965. 

T o  = 39057.0 MJD 

w = (155: 751 f 4)  - 2: 18561 t t 0: 5330 cos w 

i'2 = (137:2223 f 7) - 0': 73274 t t 0: 0042 COS 

i 

e = (0.114070 f 7) - (6 .0  f 1366) X t t 0.0010380 s i n  w 

M 

= (81: 4258 f 9)  - 0: 0010 s i n  w 

-5  t2 = (0.72559 f 1) -+ (12.4538310 f 6) t t ( 9 . 2 9  f 2) X 10 

t (1.67 f 1)  X - 0.0014436 cos  w -7  t4 t3 - (1 .25  f 3) X 10 

Standard  e r r o r  of one observat ion:  ci = f 31 13. 



The following e lements  are  based  on 269 observat ions and a r e  valid f o r  
the per iod November 1 through November 16, 1965. 

T o  = 39073.0 MJD 

w 

L? 
i = (810.4333 f 7)  - 0: 0010 s in  w 

e = (0. 113817 f 5) - (2 .7  f 1) X 10 t t 0.0010383 s i n w  

M 

= 
= 

(120: 610 It 4 )  - 2."18731 t t 0: 5343 cos  w 

(1250. 4990 f 6) - 0; 73247 t t 0: 0042 cos  w 

-5  

-4  t2 = (0.  01323 f 1) t (12,457258 f 1 )  t t (1.118 f 2)  X 10 

- (3. 39 f 8) X t4 t (3. 4 f 1 )  X 10 t3 - (2. 0 f 4)  X 

- 0. 0014473 COS w 

t5 

Standard e r r o r  of one observat ion:  Q = f 21 18. 

The  following e lements  are  based on 264 observat ions and a r e  valid f o r  
the per iod November 16 through December  1,  1965. 

= 39088.0 MJD T O  
w = (87: 677 f 5) - 2: 18789 t t 04 5374 COS 

L? 
i 

e = (0.113135 f 6)  - (5.2 f 1)  x t t 0. 0010385 s i n w  

M 

= 

= 
(114: 5064 f 7) - 0: 73249 t t 0: 0042 cos w 

(81: 4353 f 8) - OS 0010 s i n  w 

-5  t2 = (0.89424 f 1) t (12.4600088 f 7) t t (5. 54 -I 3) X 10 

- (2 .15  f 2 )  X 10 t t (1 .19 f 5) X 10 - 0,0014563 cos  w 
-6  3 -7  t4 

Standard e r r o r  of one observat ion:  Q = f 2! 78. 

The  following e lements  a re  based  on 215 observat ions and are  valid f o r  
t he  per iod  December  1 through December  16, 1965. 

T o  = 39103.0 MJD 

w 

L? 
i = (8lS429 f 1) - OS0010 s inw 

e = (0.11236 f 1) - (4 .8  f 2 )  X t t 0.0010384 s i n  w 

M 

= 

= 
(544 505 f 8) - 29 18738 t t 0: 5410 cos w 

(103: 511 f 1 )  - 0473275 t t 04 0042 cos  w 

-5  t2 = (0. 80527 f 2) t (12.461254 f 3) t t (3. 58 f 5) X 1 0  
-6  3 t (1 .4  f 2)  X 10  t t (2 .8  f 9)  X 10  

- 0. 0014663 cos  w 

-8 t5 -8  t4 - (1 .9  f 2 )  x 10 

Standard  e r r o r  of one observat ion:  Q = f 41 25. 
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The  following e lements  a r e  based on 206 observat ions and a r e  valid f o r  
the  per iod December  16, 1965, through January  1, 1966. 

To = 39118.0 MJD 
o 

L? 
i = (81'1424 f 1)  - 0: 0010 s in  w 

e = (0.11200 f 1)  - (1.8 f: 3)  X t t 0.0010384 s i n  w 

M 

= 

= 
(21: 172 f 7) - 2: 18716 t t 0: 5426 cos  o 

(92: 515 f 1) - 0:73321 t t 0: 0042 cos w 

- 5  t2 = (0. 73417 f 2)  t (12.462454 f 2)  t t (4 .85  f 5) X 10 

t (7.6 f 15) x t3 t (2. 1 f 9) x t4 t (3 .4  f 20) x 10 

- 0. 0014711 COS w 

Standard e r r o r  of one observation: r~ = f 4! 53. 

t5 
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NO TICE 

This  s e r i e s  of Special  Reports  was insti tuted under the supervis ion 
of Dr .  F. L. Whipple, Di rec tor  of the Astrophysical Observa tory  of the 
Smithsonian Institution, short ly  a f t e r  the launching of the f i r s t  a r t i f ic ia l  
e a r t h  sa te l l i t e  on October  4, 1957. Contributions come f r o m  the Staff 
of the Observa tory .  

First i ssued  to e n s u r e  the immediate  disseminat ion of data f o r  sa te l -  
l i te  t racking,  the  r epor t s  have continued to provide a rapid distribution 
of catalogs of sa te l l i t e  observat ions,  orbi ta l  information, and p re l imi -  
na ry  r e su l t s  of data  analyses  p r i o r  to formal  publication in the appro-  
pr ia te  journals .  The Reports  a r e  a l so  used extensively for  the rapid 
publication of p re l imina ry  o r  spec ia l  resu l t s  in  other fields of a s t r o -  
physics ,  

The Reports  a r e  regular ly  dis t r ibuted to a l l  insti tutions par t ic i -  
pating in  the U. S. space  r e s e a r c h  p r o g r a m  and to individual sc ien t i s t s  
who reques t  them f r o m  the Publications Division, Distribution Section, 
Smiths  onian As t rophy s i c a1 Ob s e r vat  o r y, Mas s a chus e tt s 
02138. 

C amb  r id  ge , 


