Entanglement of Interacting Coulombic Systems

Norm Tubman

Department of Physics, University of lllinois, Urbana-Champaign

Entanglement of Hamiltonians Molecular
Interacting SyStemS Entanglement of molecules may lead to Entanglement
better quantum descriptions of how . .
ecul honded. W der half Entanglement results for several diatomic
New metths_ developed lfor q“a”t“”f‘ Monte_ Carlo MOICSCUIes are bonded. Ve tonsider na molecules at their equilibrium geometries.
allow for efficient calculation of Renyi entropies of 2D space partitions through diatomic
and 3D Hamiltonians. This allows entangled systems molecules 6l = s
beyond 1D Hamiltonians to be explored, and testing of 51 o, L8 rluctuation thod)
various ideas such as the Widom conjecture. c* S4
1 < 3|
QMC Renyi entropies are calculated through the Swap 3 4 5 %2-
operator which involves cyclic swapping of 4 ‘ 2* 1
configurations between replicated copies of a wave T S o T
function. | | - TR
O, az, By, By) = (B2, 5)¥r (Rles, ) Scaling laws for the 2D/3D Fermi Liquid Renyl Entropy and entanglement I-!amlltoman
Ur(Rlon, 1)) ¥r (Rlaz, 52)) can tell us about entanglement of eigenvalues for stretched carbon dimer
systems with Fermi surfaces. We :

- Swap Method ' '
30w Core electrons

Kb LI = == Correlation Method
S . Fluctuation Method

consider a circular partition for region A

- @ - Partially Entangled
20| —*— Maximally Entangled

o

B

w
T

RegionB |—~>

Eigenvalues
()

S, Renyi Entropy

[
I

N

o

.:)*?‘s‘{;f‘ﬁ;é’f st te %ﬁ)""';;,_;o 0510y 25
2DEG: Test of the Wldom Conjecture Entanglement Spectrum

(&

Widom Conjecture for systems ST Wenaverccenty developed T - -y 7Ty
with Fermi suraces " / methods to calculate the full |~ = = ° 2 i
_L* 'logL 1 - entanglement spectrum in ol oL Lo
— f f n, - n,|dS.dS, 002 |
(27 f quantum Monte Carlo o1l
0.6 1.0 1.4 1.8 22 000 02 02 06 o8 10 " " e -
Test of coulomb and short og 1 -2 simulations. R I e T R T T T
range interactions LY L .
J : A7 {02 Violations of the Widom References
\V/ B g ves | : :
Hypo = Z Z 14 C(r, 3“// ﬂMm COﬂJectur_eS are seen In the [1]Tubman,McMinis, ArXiv:1204.4732,2012
2 - low density/strongly [2] McMinis, Tubman, (PRB) ArXiv:1207.4188,2012
\Y _ interacting Fermi liquid [3]Swingle, McMinis, Tubman, (PRB) ArXiv:1211.0006,2012
Hy, = | Vi 0sh 2 Iiq ~ g ) ) ) . - 3
wpr == ) = +Vo ) cosh™(ris)  ET s e 23 [4} Tubman, Chang Mo, ArXiv:1402.0503

) 1< log L




