
d"ryz aia`

mi`wihnznl dwiqit

mitebd ipy ziira

ifkxn gk zrtyda mirp ~x1, ~x2 minewine m1,m2 zeqn ilra miteb ipy .1

(1) ~F = −Gm1m2

x3
~x,

i"r oezp ifkxnd l`ivphetd .mitebd ipy oia wgxnd ~x = ~x1 − ~x2 xy`k

(2) ϕ(x) = −Gm1m2

x
.

i"r dpezp dibxp`d ike dreaw zexidna rp ~R dqnd fkxn ik dzika epi`x

(3) E =
1

2
MṘ2 +

1

2
µẋ2 − k

x
= Ecm + E0,

-iwd dibxp`d Ecm ,M = m1 + m2, µ = m1m2

m1+m2
, k = Gm1m2 xy`k

fkxnl qgia drepz zx`znd zllekd dibxp`d E0 e dqnd fkxn ly zihp
.dqnd

meyxl ozip zeixlet zehpicxe`ewa

(4) E0 =
1

2
µ(ṙ2 + r2θ̇2)− k

r
.

iziefd rpzde xg`n
(5) J = µr2θ̇

k (4) z` meyxl xyt` xnyp

(6) E0 =
1

2
µṙ2 +

J2

2µr2
− k

r
,

xy`k

(7) ϕeff =
J2

2µr2
− k

r

ozep (6) a mixai` xeciq .iaihwt`d l`ivphetd

(8)
dr√

2
µ

(
E0 +

k
r
− J2

2µr2

) = dt.
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meyxl zpn lr (5) a ynzype u = 1/r mipzyn ztlgd zrk rvap

(9) − du√
2E0

J2 + 2mk
J2 u− u2)

= dθ.

.(
∫ du√

a+bu2−u2 = arccos 2u−b√
b2+4a

) zihilp` xizt (9) ly l`ny sb`a lxbhpi`d

`et` lawp

(10) r(θ) =
r0

1 + ε cos θ
,

.hexg ikzg z`eeyn z`xwp (10) d`eeyn .r0 =
J2

µk
, ε =

√
1 + 2E0J2

µk2
xy`k

.ileaxtid lelqnd E0 > 0 (ε > 1) xy`k
.ileaxt lelqnd E0 = 0 (ε = 1) xy`k

.ihtil` lelqnd −µk2

2J2 < E0 < 0 (0 < ε < 1) xy`k

.ilbrn lelqnd E0 = −µk2

2J2 (ε = 0) xy`k
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