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469.

ON AN EXPRESSION FOR THE ANGULAR DISTANCE OF TWO 
PLANETS.

[From the Monthly Notices of the Royal Astronomical Society, vol. XXVII. (1866—1867), 
pp. 312—31δ.]

If for the planet m, referred to any fixed plane and origin of longitudes, we have

V, the longitude in orbit,
θ, the longitude of node,
φ, the inclination,

and similarly foi' the planet m' referred to the same fixed plane and origin of 
longitudes, if the corresponding quantities are υ, θ', φ'; then the angular distance of 
the two planets will of course be expressible in terms of v, θ, φ, v, θ', φ', but I am 
not aware that the actual expression has been given. To obtain it in the most 
simple manner, I write further for the planet m:

θ + X, the reduced longitude,
y, the latitude,
z, the distance from node,

so that z {=v-β), X, y, are the hypothenuse, base, and perpendicular of a right-angled 
spherical triangle, the base angle of which is = φ. And similarly θ' + x', y', z', have 
the like significations for the planet m. I Λvrite also r, r, for the distances of the 
two planets respectively.

This being so, the rectangulai' coordinates of the planet m are
r cos y cos, {θ + x),
r cos y sin {θ + x),
r sin y.
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B ut  o bs er vi n g  t h at fr o m t h e ri g ht- a n gl e d tri a n gl e w e  h a v e

c os  z =  c os  X  c os  y,

c os  <∕)  —  t a n X  c ot  z,

si n ί » =  c ot  0  t a n y,

si n y si n φ  si n

a n d t h er ef or e als o

si n X  c os  y  =  c ot  φ  si n  y,  =  c os  φ  si n z,

t h e e x pr essi o ns f or t h e c o or di n at es b e c o m e

r ( c os z  c os —  si n 2 τ si n θ  c os  φ),

r  ( c os z  si n θ  - h si n z c os  0  c os  φ),

r  ( si n z  si n φ).

F or mi n g  t h e a n al o g o us e x pr essi o ns f or t h e c o or di n at es of nι, t h e n if H  b e t h e 

a n g ul ar dist a n c e of t h e t w o pl a n ets,  w e  d e d u c e at o n c e t h e e x pr essi o n f or c os  H,  vi z.  
t his is

C os  H  = ( c os z  c os  θ  —  si n z  si n c os  φ)  ( c os z c os  θ'  —  si n √  si n θ'  c os  φ')

4-  ( c os z si n 0  +  si n z c os  θ  c os  φ)  ( c os si n +  si n z' c os  θ'  c os  φ' }  

+  ( si n si n <∕ >  )( si n z' si n φ' ),

or, m ulti pl yi n g  o ut,  t his is

C os  H  = c os  z  c os  z' c os  ( ^ —  ̂ ')

+  c os  z  si n z' si n ( ^ —  θ')  c os  φ'

—  si n  z  c os  y  si n ( ^ —  θ')  c os  φ

+  si n si n z' { c os ( Q —  θ')  c os  φ  c os  φ'  +  si n φ  si n φ'),

s a y t his is

= j4  c o s  z  c o s  z '

+  B  c os  z  si n  z'

+  C  si n c os  z

+  D  si n  z  si n  z ,
vi z. it is

= c os  ( 2; —  z'). ̂ A + ^ jD

+  si n (z —  z'). —  B  - ∖-

+  c os( 2i  +  √).

+  si n( ^r  +  √).  ^- B + ⅜ C.

B ut  w e  h a v e

z-z'  - θ- ∖-ff, z  +  z'  =  v  +  v'  - θ- θ',
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w h e n c e  t h e e x pr essi o n b e c o m es  

or  s u bstit uti n g f or Λ,  B,  C,  I), t h eir v al u es,  a n d aft er a f e w e as y r e d u cti o ns, w e  fi n d

F or  φ  =  φ'  =  0, t h e f or m ul a b e c o m es,  as of  c o urs e it s h o ul d d o.

It m a y  b e a d d e d, t h at if f, f' ar e t h e tr u e a n o m ali es, ω,  ω'  t h e l o n git u d es of 
p eri c e ntr e i n or bit, t h e n v  =  ω  +/,  v'  =  ω  +f'  ∖ a n d w e  t h e n c e h a v e f or c os  H,  f or m ul a e 
of t h e li k e f or m, c o nt ai ni n g c os/ c os/', c os∕si n∕', si n/ c os/', si n/si n/', or c o nt ai ni n g  

c os(f-f'),  s[ u(f-f'), c os(f +f'), si n(∕ +∕'), r es p e cti v el y, i n pl a c e  of  t h e li k e f u n cti o ns 
of  z, z ∖ b ut  wit h  of  c o urs e alt er e d v al u es  of  t h e c o effi ci e nts.
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