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1) Consider a total energy operator:

H=HO+H’

Where H’ is some small perturbation operator. We are interested in a problem:
Hy =Ey

In general, the degeneracy of states is connected to some symmetries, but
perturbation usually has no such symmetry and for that reason the symmetry is broken
and it leads to the splitting of energy levels E.’ and we get some set of closely laying
energy levels
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Next, we analyze how the rgies E»° are splatted. We restrict ourselves to the first

order approximation;

(Ho—En’)yn'=(En' —H’) ynS

Where y ' and E " are the first order im
eigenvalues. Since we operate in the subspace, c
order wave function y .° as an arbitrary linear combination 0
we analyze the equation:

(Ho— Eno)\ll nt=25=1"c (En'—H) (R
Multiplying from left to . *Then integrate by [dV:
I\Vni*(HO —Ey.'dV=0 A oTKyga 370, noyemy 07

ments to the wave equation and energy
onding to E.°, we take zeroth
tions yn. Therefore,

I9TO Kakas-To HoBast GYHKUNSA UIN 3TO Bha?

D=1 Cj .[\Ilni*(E n—H)yndV=0

Both left and right side of the previous equation is equal to zero. If follows from the fact
that Ho is a Hermitian operator.

Introducing matrix elements:

H’= I\Vm*H’\y nj AV

(matrix elements in the subspace of functions yn., r=0,1...r)
By doing so we get following equations:

Zj=1r Cj (En1 6”‘ - H,ij) = 0, i= 0,1 ...l
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10) Anm = (W321tA / ¢%) Bom @ No comments!
w=(En-En/h

Bom = |an|2

17) The Dirac equation for a free electron can be improved by including the interaction
with an external electromagnetic field. This gives the so-called Schrodinger-Pauli
equation. But in this new equation, an additional potential energy appears, which looks
like this —g/(2m) o”B ”. It is important to emphasize that the particle moves
translationally in an external electromagnetic field. This means that this additional
energy is associated with the interaction of an external electromagnetic field with
additional internal degrees of freedom of particle related to the its own internal
magnetic field - the Spin.
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