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Measurement of the Lamb Shift

Vhile the Lamb shift is extremely small and difficult to measure as a splitting in the

iptical or UV spectral lines, it is possible to make use of transitions directly between the

ublevels by going to other regions of the electromagnetic spectrum. Willis Lamb made

1is measurements of the shift in the microwave region. He formed a beam of hydrogen

itoms in the 2s(1/2) state. These atoms could not directly take the transition to the 1s(1/2)

tate because of the selection rule which requires the orbital angular momentum to chang¢

sy 1 unit in a transition. Putting the atoms in a magnetic field to split the levels by the

“eeman effect, he exposed the atoms to microwave radiation at 2395 MHz (not too far

rom the ordinary microwave oven frequency of 2560 MHz).

Then he varied the magnetic field

" 2pa 3 until that frequency produced

2 Split by Zeeman transitions from the 2p(1/2) to
fiect 2p(3/2) levels. He could then

tti : S measure the allowed transition from

'.:\ the 2p(3/2) to the 1s(1/2) state. He

45x10%ev 1 X 4 A
: ] M_ E i
¥ } _____ » v P used the resu.lts to determine that the
----- { \ 2395 MHz ero-magnetic field splitting of these

-3 levels correspond to 1057 MHz. By

tamb s i Lol i s b the Planck relationship, this told hir

4372x10%ev ;
. e S that the energy separation was 4.372

or 1057 MHz the splitting.
e F-6 eV.




