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Analysis both of 25 yea 1, of 1 nala sy ranging observations and of an
acco mpa WYME 718 yearnumedaaintrpration of the Moon and planets has
enabledan examination of t he 4o, thiee dimensional 10tation (physical
librations). The model used for 1 he Jibrations in the integration includes
the interaction of the lvn by v (ichuding the eflects of solid tides) with
the fig ure of the Barth a nd with the point mass Suya, Venus, Fa rth, and
Jupiter. Also modeledaretidal disiyationin the lunar mar e and viscous
dissipation at the b oundi vy hetweor e tantle and a possible lunar core.

A Tourier analysis ol theintopate 1librationanglesproduced 1(suits for
hoth the forced and free litvatiom-. 1 he forced temns arise from external
Lorques and are predicta 111¢ 1'hore are Uiree freelibrationmodes, ¢.s¢ 12
representing a departurefron an equ librivn condition. ‘1 heyhaveknown
periods, bhut their amplitvid ¢ o nd ploases are not predictable and must be
measured.

The 1(%(11(s fortheforccd etne e in general ap recinent with theory,
except that a long-period temwas fhund tha t cannot be identified with a
single, constant period. Foy 1 hodiec hibration in longitude, theo ry predicts
aperiod 0f 1056 days, avalue: oy ddenticalto  that of one of the forced
terms. A term having preci=cle th o period was found; its amplitude (a
combination of the frecandiored taations)is 1, &,

A latitude librationat 74 51 year was found, with ar clliptical ampli -
tude of 3.37 by 82”7 Hecau- e frce | bhrations will normally damp out in a
comparatively short the, the pre e of these terms sugeests some sort of
st imulation mechanism,



