IUE Orbital Elements IV

This report extends the previous compendium of IUE orbital elements
(Imhoff and Butschky 1985) through May 1989. These elements can be used to
derive radial velocity corrections as discussed by Jenkins (1979), Harvel
(1980) and Schiffer (1982).

Table 1 is the list of orbital elements. Each epoch is given as year,
month, and day of the orbit determination in the format YYMMDD, for 00:00 GMT.
The semi-major axis (a) is given in kilometers. The orbital period (P} may be
found from the equation

~4 3/2

P=16586 x 10 a minutes.

The eccentricity is unitiess. The inciination, iongitude of the ascending
node, argument of perigee, and mean anomaly are given in degrees.

The orbit of IUE is continually changing due to anomalies in the
Earth’s gravitational field. For this reason the orbital elements also change
and are updated frequently. In addition, the satellite must be kept within the
field of view of the receiving antennae, both at Goddard Space Flight Center
and at Villafranca, Spain. When the spacecraft drifts too far west, the orbit
is corrected using the hydrazine jets. This corrective maneuver ("delta V")
causes the spacecraft drift to reverse direction and drift eastward. The
changes in the drift direction represent discontinuities in the orbital
elements, particularly the semi-major axis. Table 1 includes the dates of
delta V maneuvers. When deriving radial velocity corrections, caution should
be taken in interpolating values near the times of these discontinuities in
order to ensure accurate results. Table 2 lists the dates (YYMMDD) and GMT
times at which the corrective maneuvers were performed.

In addition, the orbital elements are recorded in |line 83 of the Image
Header, as of July 8 1983 at GSFC. These are the most current orbital elements
for the observation date, as used in the ground command computer. The format
is the following: epoch of the orbit (Julian date), seconds, semi-major axis
(ki lometers), eccentricity, inclination (degrees), longitude of the ascending
node (degrees), argument of perigee (degrees), and mean anomaly (degrees). For
all of these elements except the epoch, 8 characters are recorded in floating
point format with no delineations between the elements. An example is given in
Figure 1.

Gwyyn F. Fireman
20 June 1989
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Epoch Semi-Ma jor is
(ygmndd) kilomgterﬁ
841201 42156.4
841214 42157.3
841227 42157.8
850108 42158.1
850121 42158.9
850202 42160.6
850215 42162.3
850227 42163.4
850325 42166.8
850407 42168.0
850419 42169.6
850501 42170.6
850527 42171.0
850608 42171.5
850620 42172.4
850703 42173.4

850718 delta V

850724 42172.4
850809 delta V

850809 42151.17
850822 42152.3
850903 42153.2
850915 42154.5
850929 42156.1
851011 42158.6
851025 42160.0
851106 42161.8
851202 42163.3
851214 42163.7

Eccentricity
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Table 1la
IUE Orbital Elements 1985
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Mean An ly
2degreg§%
265.044
279.424
293.631
306.501
320.283
332.816
346.218
358.414
024.335
037.023
048.595
059.957
084.056
094.913
105.523
116.844
134.782
148.509
163.285
176.806
190.151
205.618
218.667
233.763
246.426
273.265
285.375
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Table 1b
IUE Orbital Elements 1986

Epoch Semi-Major is Eccentricit Inclinatign Ascending Node Arg of Perjgee Mean An 1
(ygmmdd) kilonéter?g y ?degreesg %longitﬁde degreessg zdegreggg y
860108 42166.3 0.1929308 029.871 147.909 316.818 309.911
860121 42167 .4 0.1924121 029.911 147.670 317.130 322.352
860202 42168.6 0.1918092 029.942 147.475 317.400 333.6217
860228 42171.2 0.1905005 029.990 147.043 317.905 357.543
860312 42172.9 0.1899100 030.006 146.833 318.090 008.366
860319 delta V

860320 42161.5 0.1900257 030.001 146.681 318.311 015.469
860326 42161.8 0.1895977 030.005 146.588 318.413 021.744
860405 42163.2 0.1894078 030.009 146.393 318.552 032.212
860419 42164.2 0.1892261 030.003 146.126 318.773 046.612
860502 42164.8 0.1890308 030.006 145.861 318.964 059.833
860522 42166.6 0.1888486 030.007 145.464 319.337 079.684
860609 42166.17 0.1888642 030.043 145.077 319.755 097.124
860610 42166.6 0.1888647 030.048 145.057 319.791 098.069
860621 42168.3 0.1886076 030.065 144.837 320.051 108.482
860716 42170.3 0.1878296 030.142 144.379 320.716 131.472
860729 delta V

860730 42158.17 0.1870004 030.184 144.121 321.000 144.165
860809 42158.2 0.1865474 030.217 143.974 321.272 154.623
860823 42159.17 0.1856917 030.241 143.732 321.547 169.193
860906 42161.2 0.1850352 030.255 143.511 321.824 183.518
860916 42163.4 0.1845594 030.266 143.326 321.985 193.693
860929 42165.1 0.1840644 030.263 143.099 322.201 206.719
861014 42166.8 0.1834544 030.264 142.822 322.401 221.599
861024 42167.0 0.1833754 030.252 142.622 322.559 231.373
861106 42167.17 0.1831582 030.255 142.356 322.758 243.932
861129 42170.4 0.1828377 030.280 141.907 323.202 265.544
861218 delta V

861219 42152.9 0.1831871 030.335 141.491 323.722 283.852
861226 42154.5 0.1829256 030.350 141.374 323.848 291.757
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Table 1c
IUE Orbital Elements 1987

Epoch Semi-Ma jor is Eccentricity Inclinatign Ascending Node Arg of Perjgee an An 1
(ygnmdd) (kilometerﬁ %degreesg %longitgde Edegreessg M?degregt:g v
870108 42155.3 0.1824722 030.392 141.124 324.169 306.279
870120 42155.5 0.1820733 030.433 140.926 324.520 319.398
870202 42156.5 0.1813740 030.470 140.701 324.800 333.509
870214 42158.1 0.1809734 030.494 140.505 325.093 346.319
870227 42160.4 0.1803245 030.517 140.283 325.322 000.067
870311 42162.6 0.1799213 030.516 140.085 325.514 012.592
870324 42164.1 0.1794419 030.514 139.857 325.691 026.027
870406 42164.5 0.1790581 030.506 139.620 325.893 039.240
870420 42165.3 0.1787887 030.510 139.344 326.097 053.306
870501 42165.8 0.1785923 030.507 139.129 326.271 064.185
870514 42167.0 0.1784511 030.518 138.870 326.522 076.826
870527 42168.1 0.1783258 030.535 138.607 326.807 089.259
870608 42169.2 0.1781916 030.568 138.383 327.123 100.475
870622 42170.5 0.1778983 030.606 138.102 327.466 113.416
870703 42170.0 0.1777083 030.646 137.916 327.803 123.311
870729 42172.2 0.1767205 030.725 137.471 328.501 146.234
870810 42173.1 0.1761192 030.755 137.275 328.781 156.583
870909 delta V
870910 42154.0 0.1741094 030.782 136.774 329.275 182.776
870916 42156.0 0.1740023 030.784 136.657 329.393 189.430
870929 42157.0 0.1734264 030.775 136.436 329.592 203.699
871012 42158.3 0.1729847 030.778 136.192 329.804 217.791
871025 42159.0 0.1726589 030.773 135.954 330.005 231.690
871106 42160.1 0.1723908 030.782 135.713 330.210 244. 355
871118 42162 .4 0.1722507 030.801 135.480 330.466 256.782
871202 42163.2 0.1720445 030.828 135.197 330.752 271.109
871214 42163.8 0.1719504 030.865 134.960 331.119 096.049 ***
*Xk %

The value of Mean Anomaly for 871214 appears to be in error.



IUE Orbital Elements 1988
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Table 1le
IUE Orbital Elements 1989

Epoch Semi-Ma jor is Eccentricity Inclination Ascending Node Arg of Perjgee Mean An 1
(ygmmdd) kilometers ?degreesg ?longitgde degreessg 2degregf% v
890108 42164.3 0.1606513 031.515 128.052 340.023 308.985
890202 42168.7 0.1597019 031.570 127.668 340.655 332.791
890213 42169.9 0.1590955 031.58 127.492 340.949 343.037
890227 42170.9 0.1584772 031.600 127.282 341.276 355.902
890313 delta V

890314 42160.2 0.1581329 031.582 127.031 341.661 009.464
890323 42160.4 0.1576295 031.601 126.862 341.936 018.924
890405 42162.3 0.1572265 031.597 126.641 342.137 032.543
890418 42163.1 0.1570853 031.613 126.392 342.394 045.973
890501 42163.8 0.1569227 031.624 126.148 342.640 059.198
890514 42164 .4 0.1568771 031.655 125.891 342.939 072.194
890525 42164.3 0.1569216 031.664 125.673 343.142 083.094



Figure 1:
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(b) seconds, (c) semi-major axis,

of perigee, and (h) mean anomaly.
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(g) argument

Orbital elements as listed in line 83 of the Image Header.
The fields noted are (a) epoch,
(d) eccentricity, (e) inclination, (f) ascending node,
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