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Hydrogen-like Atoms
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In Bohrs model of the atom: r,, = agn?/Z

Radial Functions for Hydrogen-like Systems
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Spherical Surface Functions
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Hamilton Operator for Multi-electron Sys-
tems
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LS coupling

L= |ll — lg|, vl + 1
Terms:
S = |$1 — SQl,...,Sl + So

Levels: J=|L-S|,...,L+S



Zeeman Effect
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Connection between magnetic moment and

momentum
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Doppler Width

A
YD _oym2Y ~1.7Y
wo c c

Most Probable Speed
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Hyper Fine Structure
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Boltzman Distribution
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Integrals
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Operators

p = —ihV

L =—ihrxV

h2
H=-_—V*4+V (standard)
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Dirac Notation
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Commutators
[A,B] = AB— BA
[A, B] = —[B, A]
[A, B+ C]=[A,B]+[A4,C]
[AB,C] = A|B,C| + [A,C]|B

For S-electrons in Hydrogen-like Systems
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Schrodinger Equation

Hy = Evy (time independent)

Hvy = ih%w (time dependent)

Configuration [Tnal
Terms L and S(*5+1L)
Levels J
States (ZE-sublevels) My
Hyperfinivaer F
1 AJ=0,+1 (J=0wJ =0) level
2 AM;=0,41 (M;=0+ M =0if AJ=0) state
3  break parity configuration
4 Al =+£1
5 AL=0,%£1 (L=0+ L' =0) term
6 AS=0 term

1, 2 are replaced for similar formulas for ' and Mg
if Fis a good quantum number. 5,6 only hold if L
and S are good quantum numbers.

Fine Structure - LS Hyper Fine Structure - 1J
interaction BL - S Al -J
moment J=L+ S F=I+J
eigen-states |LSJMy) |[IJFMp)
energy B/2(J(J+1)—L(L+1)—S(S+1)) A/2(F(F+1)—-I(I+1)—J(J+1))
interval E;—FE; 1=06J Er—FEpr_1 =AF
(it Es_o < Eye) (it A > AEguadrupole)




