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Reduced Density Matrix (RDM) and useful
definitions
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SA,uA, gives the entanglement

between A and B

What is the entanglement between the two
non-complementary parts A;and As?

A computable measure of entanglement is the negativity

G. Vidal, R. F. Werner, Phys. Rev. A 65, 032314 (2002).




Fermionic partial transpose

occupation-number basis:
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Two-sites examples: charge operator
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Two-sites examples: charge imbalance operator
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Two-sites examples: charge imbalance operator

) = a|100) + 8010) + ~]001)
a particle in one out of three boxes, A = Ay U Ay, B,

00)  [01)  [10) [11)
v2 0 0 1aBb*

r_ | O B 0 0
Pa 00 [a? O
iBa* 0 0 O

Q = Qu,— Q)

charge imbalance resolved negativity
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Replica trick

g-moments of the RDM:  Z,(q) =Tr(Psp'y) = / d—ae_iQO‘Zn(a)

Symmetry Resolved G (¢ 1 oo T -
Rényi entropies (SREE): n(q) = 1 —n og Trp's(q)

Charged moments -
of the RDM: Zn(a) — TrpﬁezQAOé

CM. Goldstein and E. Sela, Phys. Rev. Lett. 120, 200602 (2018))




Diagonalisation in replica space: charged moments
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Diagonalisation in replica space: charged moments
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Diagonalisation in replica space: charged
moments for negativity
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Diagonalisation in replica space: charged
moments for negativity
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Diagonalisation in replica space: charged
moments for negativity
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From charge moments to charge imbalance resolved
negativity through Fourier transform

charged moments of pil
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Fourier transforms
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charge imbalance resolved negativity
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From charge moments to charge imbalance resolved
negativity through Fourier transform
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Take-home messages...

Entanglement negativity in systems with a conserved local
charge is decomposable into symmetry sectors.

Negativity equipartition.

The normalized symmetry resolved negativity diverges
(for some sectors) in the limit of pure states.

...and future perspectives

Zio symmetry of Majorana fermions at finite

temperature through negativity:.

Symmetry resolved entanglement in non-abelian

symimetries.

Thank you!



