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Mr. Steve Green ';:_:‘3 %“
LEM Dynamics Section
Plant 25 s B
Grumman Aircraft Corp. ’ ]
Bethpage, Maryland

Dear Steve,

This document was written in answer to NAA and Link's comments on
the first decument which I presented to you some months zgo. The
information presented in this second document is directly applicable to
the LEM, AMS, and IMCC integrated mode of operation as far as math model
compatibility is concerned.

This document is presented for information only. MSC will have =z
"stripped-down" version of the JPL Ephemeris tape by July 31. If
questions arise concerning any areas covered therein, please feel free to
contact me at your convenience.

A Sincerely,
-’Et%{”;”;”i) Sam H, Nassiff ﬁﬁ/
- G-REET e
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' Massachusetts Institute of Technology . ™ ",
Instrumentation Laboratory ,—,.) X

“

Cambridge, . Mz. Bsachusetts y e o 8N o _:,?
+»,9pace Quidance Analysis Memo #57:. ! " - iiell i fdet B i
" ih TO: . SGA Distribution ol et e
' - FROM:, : Larry D. Brock ] = E e Ve " ey

'DATE: °  September 16, 1963
. SUBJECT: Coordin_ate System Used in the Moon Position Subroutine

", at the nearest beginning of a Besselian year. For example, the coordinate’ i
' ‘'system used for a mission that bbgins in the interval from July 1, 1963

.. v

The coordinate system that is used in the moon position subrout@ne
is defined by the mean equator and the mecan orbit of the earth (the ecliptic)

through June 30, 1964 would use the mean equator and equinox at the be-

. ginning of the Besselian year 1964 (denoted by 1964. 0) which occures January

1.314. The x axis is defined alc:.g the ascending node of the ecliptic on the

-equator (the equinox), the z axis is defined along the mean pole, and the y

. axis is defined so as to complete a right randed set.

' as of a certain date because the true equator and ecliptic are m constant

‘of the mean pole around the pole of the ec.iptic with a period of about .26, 000 .-

. years.

pp 28, i b |.l 3 o A VB bfet g Y ey
p s ' L) g . i R g . . ae
s 5 . (T

The coordinate system is defined by the mean equator ana ecliptic

motion, . ‘The motion of the equator is caused prlmarxl.y by the, gravitational

, attraction of the sun and moon of the earth's equatorial buldge and is divided

-into two components One component, ca'led luni-solar precessmn defines

the position of the mean pole and consists of a smooth long perxod rotation

The other component, called nutation, describes the true pole relative
to the mean pcic and consists of many oscdlatory terms with periods rangmg ¥,
from 19 years to a few days. . The primary term 1sw\irregu1ar circular mo-
tion of the true pole about the mean pole with a period of about 19 years and

- an amplitude of about 9", WNutation is described by two quantities; nutation in -

longitude (Ay) and nutation in obliquity (Ae). These quantities are shown in

. Fig. 1 and are defined by a series similar to the Brown series for the positidhf

IljF‘xplanatory Supplement to the Astronomiczal Ephemeris and American SAES

Ephemeris and Nautical Almanac, Her- ‘Majesty's Stationery Oifice, 196 P
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t 2, Several of the terms in equation (1) can be p L

" - neglected in transforrlin'g from earth fixed
j " .0 . coordinates to the refarence coordinates. ' o0
3 O 3. This is the coordmate system in which much 7 & ‘_"
; - <= of the data from the Nautical Almanac Office ™
; .~ is given such as the position of the moon, sun, o
{ - stars, etc. Thus possible errors are avoided O
i < in transforming these data. '
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