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1 Review Le e7 : particle exchange Pizle,E d=lEzE,>
FILED

since P,{= 1 (identity), classify 141's a s e.eu/odd:

Even states: boson. 17,2147=1×7
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Odd states: fermionic U Pizly)=-ly).ie,¥
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• Pauli exclusion; 2 fermions mustbe i n d i f f .
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3 Now: I spin-"r fermions.
Palms,M r s2 )= 1h25pms,>

Ground state?

} find odd state:E : E,-1 E ,= ZE,
even under manifolds,#s,
odd ni#921ever s i t s ,this.int?-aH#4pgzoE
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4
Is>2 indistinguishable particles.

•
singleparticle6 .g .ng)

define Pijulti'-Yi-"Yi'"Hd=t§§¥
¥I¥exchange f o r i & j

1<=3 example:

Pidaba>= Ibac)

Pislabdilcha)
Pzzlabc>=Lacb)

Fork bosons: Pi;
14%+7=19%+7 fo r any i & j .

Fork fermions: Pi;104+7=-14%+7



5 Let's add 3rd spin-'Iz particle. fermions

Ground state? E - IE,+ E r

2 statesn¥¥ II,2¥- }
degenerate

Slater
determinant:

"Hot'= #
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6 Back to ¥ 1 0 bosons: 3 particles

Ground state: E=3E, 11,417

Firstexcited State: E - E,-1GtEz
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t Iff?t 12,4?t
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