



































































































 

No experiment can tell one froamnother

terrain as

1
P B D

L L

classically can distinguishtrajectory A from B B E Pa
QM cannot distinguish Pp Ad inteference

Emple Exchangedegeneracy

Tensorproductspace Ll Ll He dim Ll dim fl dim L2
e g two differentspin 1 2 11 t 2 12 t 1 es electroy97

But for identicalparticles 11 t 2 12 t 1
cannotbe distinguished

Different bet vectors but no measurement can distriminate

same physiial state
Tensorproduct basis contains redundant States
Need new postulate to remove redundancy






































































































PETI.fi
enII tmiiiisisnasabat isomorphin state space

Hi flz 14 S is basis for Ll andflz

Tensorproductspace Ll Ll The basis 11 u 2 47
Note 12 Ui 2 a 12 4 1 a 11 a 2 a if it

Permutation P2 12 d 2 a 2 4 1 a 1 u 2 di

Pai 1 Pat Pa PatPa PaRt 1
involution hermitian unitary

Projectors SE 1 12 52 5 Pa 5 5 S A 1

A 1 Pn A A RIA A SA AS O

estse.ee
S USE Hs CH H U H fl

Pa Alt A 43 A use HA CH

11 2 11 2 11 2 7 dims

HA 11 2 7 11 2 dim 1

EII.si it s Et imam iii
b P2 1 u 2 ai

b 1 Ui 2 a B 2 1 Ui 2 a

P B 1 Pat B 2 symmetricobservable eg 57 commutes withPa






































































































IParticlepermutations on tensorproductspace H

Pnpg 1 Ui 2 a 3 un n ai pid g un

npg Permutation of 123 generalizes to Nparticles

Pnpgplqcespgthobie.tt
Maset

Etta
Perms forms group G e9 PutsPisa P3i2

s 2 Biz

6 permutations of 3 objects N permutations of N objects OCG N

Transpositions exchange 2particles Piz P2 P2
parity of perm parity of of transpositions

Prrsand Pisa are odd but Biz PutsPisa is even

completelysymmetric bet Pa147 147 REG thefts

completely antisymmetricbet Pa147 Elt BEG 147Efla
Ii S

G
rearrangemttheoremG
fg.gr gu forms agroup

Let he G then hG hg hgz hgn G rearranged in new order

Prof if hg hg then h'hgi h'hgi 9 gi hg.EEEEmevntsofG

G


