PH 451/551 Winter 2026
Worksheet # 14
{Monday, February 16, 2026)

Name

Questions (5 pts):
As we showed, the hyperfine perturbation is represented {in the uncoupled basis) by the

following matrix: g_;_f_; [+ >~
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(a) Diagonalize the matrix to find the energy corrections to the ground state of the H-
atom dueto hyperfme interactions.

= [+, 1= -
Eﬂp ~ lr % , - AN 21%
(D?a}gpwﬂ f 7‘%( 2 ~(> M(ﬂr L( - Ay :O
! Yy ‘
<A_L/\ (/ZL .y MQLA LA ))\:A;:‘____ 34‘

) R

l‘.,(

(b} Find the eigenstates corresponding to each correction. f\
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{c) Sketch the energy level diagram showing the effect of the hyperfine interaction.
Indicate the states.




