PHYS261 Atomic Physics and Physical

Optics
Lecture Thursday 9. October 2008
Topics:
Many-electron atoms
Comment:

After the lecture - to be continued - preliminary version;

Make a link to 2-electron energies
Make a link to The LATEX for Helium
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The Perturbation Theory as we did for Helium
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Repulsion expectation Value Evaluation of the repulsion term using the multipole expansion
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How does this work for Lithium - 3 electrons ?
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The picture of the Helium Atom (coordinates)
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Lithium - 3 electrons
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Make a link to 2-electron energies
Make a link to The LATEX for Helium
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U(or,ao,@a) = Y (—1)FEOPperm ($ads....dy) (@1)(@).on (1)

perm(a,d,...v)

where each term in the sum looks as ¢g(x1)...¢.(22)...¢q..., summing over all
permutations, and P(perm(a, 3, ...v)) is the number of swaps of the given
permutation perm(e, 3, ...v)

This is very close to the definition of the determinant

det(4) = ¥ (sgn(a) ilfIIAz',a(a})

UESH

See the Latex Document

The above in this notation

qj(ml!m%'“mn) = Z SgH(J) ﬁ¢ag(i)($i)
i=1

e=tem
Slater determinant

The antisymmetric combination for n-particles can be written as a determinant
in this way:

¢u($1) ¢a($2) ¢u($ra)
¢p(z1) @s(r2) ... Pp(n)

gbv(m]) ¢u($2) Qﬁy(fﬂn)

For 3 particles:

3 particle Slater determinant

¢u($1) ¢a(m2) ¢u($3)
¢s(z1) ¢5(z2) @s(z3)
Oy(T1) Py(T2) By(23)



3 x 3 determinant
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= 6,(1) 5(2) 6(3) = 9a(1) 84(2) 95(3)  — P5(1) a(2) ¢4(3)
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Halrxfj O# J’L\ggg oﬁévms w’” b{P ZCVD 1 Normalization for

general antisymmetrized

N or gy 2er }”\'\7\/‘ 5 state of Helium
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Pp(1) @o (2) Py (3)

Py (1) P (2) @, )

For the text document:
Play with the permutations

Do (1) Pp (2) @y (3) of «orbitals» and coordinates

Download ODP
cpﬁ (1) Py (2) CPY (3) and do as homework

Pp(1) Pu(2) @, (3)
Pg(1) Po (2) P, (3)
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Sum over particles for 1-particle operations -> Sum over «orbitals»
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End of Lecture Thursday 9. October 2008
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Torsdag 7. mars 2002
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