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The Ly point lies between the two stars, so £ > x5 and z < x; around the L; point.

We can use this fact to eliminate the modulus signs, giving
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on the z axis. Differentiating this,

do _ Gm1 4 Gmg
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At the L; point, d®/dz = 0, and substituting for Q* = G(m; + my)/D?,

Gmy Gmeo G(my + my)
B (x1 —x)? * (x — x9)? B D3 v =0

Substituting the expressions for x; and x5 in terms of D, m; and ma,
Gmy G ms G (my + my)

— + — r = 0,
I =y

m1+m2 mi+ma

the required result.
Using x = r + x9 = r — myD/(my + my) , the denominators in the above become

(m—LD):T—D and (m—i—LD):r.
(m1+m2) (m1~|—m2)

Substituting these into the expression above,

. Gm1 1 Gm2 _ G(m1 +m2) (T _ mlD ) — 0
(r — D) 72 D3 (my+my))
Therefore,
Gm1 GMQ G(m1 —|—m2) Gm1 .
(r — D)2 * 72 D3 r D2 0,

the required result.
For small my, mg < my, so my + mgy ~ my. For small r, r/D < 1. Therefore,
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using the binomial theorem. Substituting this into the equation above and cancelling
we obtain,

2Gmyr 3G myr? G ms G (mq + ms)
T T + D + 2 D3 r =10

If we use (my + mgy) ~ my,

3Gmyr 3G mqyr? G ms
B R TR

Rearranging,

3Gm1r<1_£) G'my
D3 D
But r < D, so 1 — 5 ~ 1. This gives,

3Gmyr G ma
D3 r2

which gives

ﬁ
I
o
o
SIE
—

the required result.



