
Disurssiontssolutions

①
(a) A two -body system , such as an electron -proton

system, can be expressed as an
effective

one-body system with a reduced mass
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This means that we can use the
results denied for the hydrogen atom

,

but replacing maps .

For examples the ground state (binding ) energy
of hydrogen , accounting for the proton mass

,

is
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where E ,
= - 13.6N is the usual ground

state energy of hydrogen , m is the mass of the
electron

, µ=mmP- is the reduced mass
,
and

mtmp

mp is the mass of the proton.



Lacon) The percent error for ignoring the proton mass

is
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= 5.4×10-2 to = 0.054%

.



④
(b) The energy levels for hydrogen and deuterium

are

Eh=Ei/n2=_MmE , the 4=1,33, -
- -7

The energy difference between the n
--2 and n

-
- 3

levels are

AE '-- E 's - Ei -- Ei (ta - 4) = -ft Ei
This correspond to the following wavelength
of light
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⇒ a' = - 365¥, = -31¥, F .

For hydrogen , accounting for the proton mass mpssm,
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For deuterium
,
the nucleus mass is approximately 2mg,

so the reduced mass is
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The difference in wavelength of the n=2s3
lines for hydrogen and deuterium are
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ly A muon has mass mµ= 207in, so the muon atoms
reduced mass is m

-
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The n --2 snot line has energy difference
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