Phy420

Solution to HW3
C4: 23, 24, 28, 29,35, 37
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The kinetic energy K of the Auger electron is equal to 5.875 keV minus the energy required to

ionize an electron in the n = 4 state, E; ;2600 - Thus,

2
K =5.875 keV — i nization =5.875 keV — (13.6 eV)ZT =5.385 keV.
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9.1x10 kg)(9x10° Nm?/c?)]"
m‘z[(X“szg)x(n;“mmm/)] x(16x107 C)

M=199x10 kgm/s

L=m,or =(199x10 kg m/s)(5.29x10™" m), L=1.05x10"(kg m?/s)=1
K=[E|=136 eV
U=-2K=-272 eV

E=K+U=-13.6 eV
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As the atom is initially at rest, the momentum of the photon, %, must equal the recoil

momentum of the atom:

h_663x107 /s
2~ 102517 nm

p? _(647x1077 kg nys)
2 2)167x107 kg)

Palnm 5

=6.47x1077 kg m/s

=1.25x107% ] =7.83x10° eV

Katom =

This tiny amount of energy comes from the photon’s energy making A slightly longer
than 102.517 nm.
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Both momentum and energy must be conserved. Momentum: Mv =

1 . , - . .
E=E poton + EMvz where M is the atom’s mass, v is its recoil velocity, E

, energy:

photon is the

photon’s energy and E is the energy difference between the n =3 and n =1 states.

Combining equations, v% +2cv _?Mli =0 and using the quadratic formula,

2t (4588) " C[ (1+2E)1/2]
P ntia W S Sy  PY o
Mc

2
For —A;ZI—fi— <«<1,v= —ME—C orvz —2;1; E , the second of which is non physical. Thus in
general, v= —i For the n =3 to n =1 transition in particular,

Mc
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 Similarly,
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