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.k reaw lra uitw zerv`a zexaegn m1,m2 zeqn 2 .1

o`i'bp`xbld z` enyx (`)

zeqnd oia wgxnd r xy`k ,dqnd fkxn zkxrna drepzd z` x`zp
lawp .wte`l qgia zieefd θ e

(1) L =
1

2
µ(ṙ2 + r2θ̇2)− 1

2
kr2,

.znvnevnd dqnd µ = m1m2/(m1 +m2) xy`k

drepzd ze`eeyn z` enyx (a)

od dn`zda θ e r xear drepzd ze`eeyn

µr̈ = µrθ̇2 − kr, (2)
d

dt

(
µr2θ̇

)
= 0. (3)

(2) a davdn .L = µr2θ̇ iziefd rpzd xeniy z` zx`zn (3) d`eeyn
lawp

(4) µr̈ =
L2

µr3
− kr = −V ′

eff

.iaihwt`d l`ivphetd Veff = L2/2µr2 + kr2/2 xy`k

xeriya zkxrnd z` mihiqn m` zephwd zecepzd zexicz z` e`vn (b)
r0 lwynd ieey zcewpn |δ| � r0

m` .r0 = (L2/µk)1/4 e` V ′
eff = 0 zniiwn lwynd ieey zcewp

r = r0+δ zavda) milawn ef dcewpn δ xeriya zkxrnd z` mififn
(O(δ/r0)2 mixai` zgpfde (2) a

(5) µδ̈ =
L2

µr30

(
1− 3

δ

r0

)
− k(r0 + δ),

lawp (5) a r0 zavdne
(6) δ̈ + ω2δ = 0,

.ω = 2
√
k/µ xy`k
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