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R > T3 }L—d—A‘u=(—R2)—2——2 d—A‘LL
l’lf n. u l’lf u
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Because R x u, dR/du=R/lu. AL= (R-2)(L2_L2) (R/M)Au——A(Au/M)
n, n
MH — m@mp MD - memd
m, +m, m, +m,
A_M_MD_‘“H_@_I mmd/(m +md) md/(m +md) (md m)
u Uy Wy /(m +m) m /(m +m ) m, (m, +m,)
If we approximate m, = 2m, and m, [l m,, then An _ m,_ and
u  2m,
0.511MeV
-— = - ) -
AL =-A(Aulu) (656.3nm}2(938.28MeV) 0.179nm

4-44. For maximum recoil energy for the Hg atoms, the collision is ‘head-on’.

(a)
Before collision After collision
.1
E = Emvff
1
kinetic energy E, = Emvez, |
2
EHg = EMVHg
Doy =MV,
momentum D, =my,
pHg = Mng

Conservation of momentum requires:
M 7
mv,, =-mv, +Mv, —v, = M(vﬂ. + vef)

Therefore, the maximum Hg recoil kinetic energy is given by:

%Mz ——M( )( "'Ve;) —v +2ve1vef+vef)

~m—2 4v ) sincemll M, v, =v
2M
dm (L) 4mp

o

~ —



(b) Since the collision is elastic, kinetic energy is conserved, so the maximum
kinetic energy gained by the Hg atom equals the maximum kinetic energy
lost by the electron. If Ex = 2.5¢eV, then the maximum lost is equal to:

9.11x107"kg (2.5¢V")

=2.7x107eV
(2014)(1.66x10 7" kg /u) e

4%(2.5eV)= 4



