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480.

ON THE EXPRESSION OF DELAUNAY'S [, g, 4, IN TERMS OF
HIS FINALLY ADOPTED CONSTANTS.

[From the Monthly Notices of the Royal Astromomical Society, vol. XXXIL (1871—T72),
pp. 8—16.]

WE have in Delaunay’s lunar theory,

I, the mean anomaly of the Moon,
g, the mean distance of perigee from ascending node,

h, the mean longitude of ascending node,
dl dg dh

quantities which vary directly as the time, the coefficients of ¢, or values of I A T
being given in his Théorie du Mouvement de la Lune, vol. 1L pp. 237, 238. But
these values are not expressed in terms of his constants a (or =), e, v, finally adopted
as explained p. 800, and it seems very desirable to obtain the expressions of [, g, &,
in terms of these finally adopted constants: I have accordingly effected this trans-
formation (which I found less laborious than I had anticipated). It will be convenient
to imagine the a, n, ¢, y of pp. 237, 238 replaced by A, N, £, T' respectively. This

being so, and writing m for the 3, of p. 800 we have, p. 800,
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and hence calculating NV from the formula N243=n%?, we find

N=nfL+ [§m +550m] 75
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(4o 5 = o — 243 et + 82" — R 0+ 8 )
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=n (1l + Q) suppose.

The values of Z, I' are given p. 800, but for the present purpose we only require
E2, and I to the fifth order, viz. the values of these are at once found to be

Er=¢ (14§ m>— 2588 md),
I =2 (14 55m? — 128 m?),
whence also E*=¢* and I =+~
The formule of pp. 237—238 now give
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(Observe that writing herein @ =0, and omitting the terms in m* and m® in the

coefficient of (1+ @)%, and the term in m® in the coefficient of (1+ @)™ we have the
original formula of p. 237)
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(where writing @=0, and omlttmg the terms in m* and m® in the coefficient of

(1+Q)™, and the term in m’ in the coefficient of (1+ @)™ we have the original
formula of p. 237). And
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(where writing @ =0, and omitting the terms in m' and m® in the coefficient of

(14+Q)7, and the term in =’ in the coefficient of (1+ Q) we have the original
formula of p. 238). We hence have

nt {4+ (1+ B) Q+ C@%,
nt{d + Q+ BQ+ CQ,
g=nt {4+ BQ+CQ},
h=nut {A” + B"Q+ C"Q?),

lI

where (omitting the terms in %)
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And in terms B, B'Q, B’Q, we have

Q= (A-y¥+2e+3ie)me
+ (&L o* + Gk ) m?
— BLa
— 33,
and in the terms C@?, C'Q* C”Q simply *=m* Hence finally the required values of
l, 9, h, are
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which values satisfy, as they should do, the equation I+ ¢g+h=nt. I recall that the
precise signification of the constants is as follows: = 1is the coefficient of ¢ in the
expression of the Moon’s longitude in terms of the time, @ the corresponding elliptic
value of the mean distance (n*a®=sum of masses), e the eccentricity, such that in the
expression of the longitude the coefficient of the leading term of the equation of the

centre has its elliptic value
=2-{é+5e

and v the sine of the half-inclination, such that in the expression of the latitude the
coefficient of the leading term has its elliptic value

=2y=2y¢—} v+ o +1ye — 1 od
: . n v
n, @« are the mean motion and mean distance of the Sun, m= =4 and ¢ 1is the

eccentricity of the Sun’s orbit, considered as constant.
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