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467.

EXPRESSIONS FOR PLANA’S ¢,y IN TERMS OF THE ELLIPTIC ¢, y

[From the Monthly Notices of the Royal Astromomical Society, vol. XXV. (1864 1865),
Pp. 265—271.]

THE coefficient of sin ¢cnt in Plana’s expression for the true longitude v (see
Plana, t. 1. p. 574), putting therein E =¢ =¢, that is, neglecting the terms which
depend on the variation of the solar excentricity, is

= 6 ( THiwo §§ow— YR m— SRR - SYHE Y
+e (= 1 —17m*— 335 m? — 4835591 m?)
+e (g5 +PEEm)

+¢  (%43)

+er (-4 — $§ m+ B m o+ 2 m
+oy ( B-Hm + 19950 m)
+evy (- 1)
+ey (= §+ 43 m + §51 m)
+evt (1)
+ey' (—+%)
+ee? ((— 4 + § =)-9m+(-SP+3p=) -3t
+(— 1408 — 447 =) — 254 m)
+ee (- 1353 — 3 =) — 25 m)
e ( (- ,s-% =)+ 54§t )
rodt ( (45 —3p=) - gt o)
+ebt (= BB m)
+ e (- 1) gt
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Taking this to the fifth order only, and comparing it with the coefficient in the
elliptic theory, we have

Plana. Elliptic.
= ¢ ( 2-jmw-Pw-sEn) = e( 9
+e (= $—-1Tm?) +e(— %)
+& (.9 +e( o)
+ey' (- §—§3md)
+ey' (1)
+tey (- §)

+ ee”? (— 9Im?).
The coefficient of singnt in Plana’s expression for the latitude (see t. 1. p. 704) is
= 9 ( 1 +EEmP+2mi—5§2438m%)
et it e "‘3?%””2 T35 m?)
+oe' ( &5+ 34 m)
+9° (= & +odsm + 55 )
+7e( Fz—43¢m)
49
+e( Ym - fm)
But according to the calculation of Prof. Adams (quoted by M. Delaunay,
Comptes Rendus, t. L1v. (1862), this should be

= v (1 + 8 m— phy i — $340F m — AAAANT mo)
+oyet (= 1 =S m? — 1871 o)

ot (B~ 43§ m) "

+9' (= § + 1hs W — 1fs W)

+oe( 33+ 433 m)

+y (H

+90°( §mt— Hm + H53gm).

Adopting this as the true expression according to Plana’s theory, taking it to the
fifth order only, and comparing with the elliptic value of the same coefficient, we have

Plana. Elliptic.

v (14 ff m*—gymd) it et e 2
+v¢ (— 1 —dm?) &y (=1 k)
+oet (%) el L )
+9 (- § + iz m) +9 4= §)
+v'e (33 +o'e( §)
L b ol A )

+9e?( 2 md)
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We have thus two equations for the determination of Plana’s e, ¢ in terms of
the elliptic e, . And the solution of these equations give

Elliptic.
e (Plana)= e ( 1-—  m?+ {5 md+ 24T m¥)
+e ( 283 m?)
Toe (4433 m)
- (— §
+yte (3

+ee? ( §m?),

v (Plana)= ¢ (1 —J3%m?+ 5 mt)
toe ( §Em)

Rt (i)
+9 (= dgm)
+7¢( &)
+ st ol

+ye?( — § m).

I annex the verification of these expressions; we have

Plana. Elliptie.
6 @+im-Em-SgEm)= e (2—fm+ FFmd+opsms
+§me bl Wy
6!

75 p3 _ 6659 it
— 53 m® — 885 me)

For (h+ 3§ m
+ § m?)
o ¢ P
tey (D)
+ ee” (9m?),
¢ (—1—-1Tm? = & (-}+5F5m
— 17 m?)
" + &'y’ (— %),
¢ & = ¢ (W
ey’ (—3—§§m?) = ey (-3-Hm
+ 4 m)
+ey (— %)
er( = o 1)
eyt (— %) = ey (- §)
ee” (— 9Im?) = ee? (— Im®),

WWW.rcin .0rg.pl



374 EXPRESSIONS FOR PLANA’S e, v IN TERMS OF THE ELLIPTIC e, ¥. [467

whence, adding, we have the first equation.

And, moreover,

v 1+ &m®—5igm) =_q (1= m+5ym
+ s m —slym)
+e ( 5§ )
rhafe(— o)
i = 7§g mY)
+ 7% (%)
+9 ()
et - | mY),
vet (—1 — i m?) = g (-1+ § m
— LLLlm?)
b i R !
vet () = e (F)
Y (= d+3ks ) = o (= §+ thym)
ve (3% = e (i
AT G =8 (
ve* ( § m?) = ve*( g m),

whence, adding, we have the second equation.

It may be noticed that, taking the foregoing expressions only as far as the third
order, we have

Plana. Elliptic.
e = e (1+ 12— 3m?,
0 T e

And moreover that, attending only to the terms which are independent of m,
we have

e - @ (Lekdoft = Jrighd oot
v = vy —Fe+Fey— o)

which are formule that may be found useful.
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