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N even N odd

stronger superselection rules possible:

m no creation of fermions: particle number SSR

m exp. limited set of measurements/operations
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less smart 1dea:

embedding AV [Hi < H1®...® H

N
— exchange symmetry contributes to correlation

however, cannot be exploited for QI tasks

entanglement & correlations are relative concepts

— algebra of physical observables
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(i) A single fermion, state |W) = \%(\L) + | R))
m particle correlation/entanglement: trivial

m mode correlation /entanglement:

W) =—=(|1,0) +10,1))

= pr= 5 [[0) (0] +[1) (1]

really correlated /entangled?
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but not mode-entangled

note:

(unnecessary) embedding of H and A , respectively,

can be quite misleading
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+ generalization to multipartite correlation by S. Szalay
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hydrogen molecule — Hubbard dimer
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| | | |
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— ground state |W(r))



dissociation limit:



dissociation limit:

[Wo(r)) ~ %ULT;R@—‘L%RT” , for r large



dissociation limit:

Wo(r))

Q

1 ,
EULT;R“—‘L%RT” , for r large

% |¢1,92) (not a Slater determinant)



dissociation limit:

Wo(r))

Q

1 ,
EULT;R“—‘L%RT” , for r large

% |¢1,92) (not a Slater determinant)

= paradoxicall



dissociation limit:

Wo(r))

Q

1 ,
EULT;R“—‘L%RT” , for r large

% |¢1,92) (not a Slater determinant)

= paradoxical!(?)



solution of the paradox:



solution of the paradox:

tiny noise destroys entanglement

| AEHkBTEB_l




solution of the paradox:

tiny noise destroys entanglement

2}
1
= — p—1
a AE < kgT = [
| IAE
1]
00 05 10 15 20




solution of the paradox:

tiny noise destroys entanglement

2}
1
= — p—1
a AE < kgT = [
| IAE
1]
00 05 10 15 20




solution of the paradox:

tiny noise destroys entanglement

H r:: AFE < kT = B_l
L Az
r 3
_AFE 1
p(r,B) = Z(:,,ﬁ) e P~ 1 Z W () {5 (r) . T — 00
i=0
= i Z |Lo, Ro'Y Lo, Ro’|

J:J!:Tzi



5=10, U=1

— G|::-E|rti-:=i|5

— Ep-artidE




5=10, U=1

— G|::-E|rti-:=i|5

— Ep-artidE







r>1.6:
p=Y p;|SD}XSD,

J
— particle correlation




r>1.6:
p=Y p;|SD}XSD,

J
— particle correlation

4 but no entanglement



5=10, U=1

r>1.06:
b —= 1 p=) p;j|SD,XSDj
J
— particle correlation
2 3 4 but no entanglement
m
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Thank you!



