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One-Body Reduced Density Matrix

Given a wave function | \Ij>

The one-body reduced density matrix is defined as:
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Given a wave function | \Ij>

The one-body reduced density matrix is defined as:
—_ = — — k / — — e e —
(T, 9) = / U(Z, o, ..., Tn) U™ (Y, T2, ..., Ty )dT2 - - - dTy
It contains the density p(.’f) = "}/(ZI_,", f) and

COHERENCE AND ENTANGLEMENT Y(Z, ) = Z n;0:(Z)P; (V)
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One-Body Reduced Density Matrix

Given a wave function | \Ij>

The one-body reduced density matrix is defined as:
—_ = — — k / — — e e —
(T, 9) = / U(Z, o, ..., Tn) U™ (Y, T2, ..., Ty )dT2 - - - dTy
It contains the density p(.’f) = "}/(ZI_,", f) and

COHERENCE AND ENTANGLEMENT Y(Z, ) = Z n;0:(Z)P; (V)

fermions (quantum chemistry)
bosons, bosonic mixtures,

Cooper pairs, superconductors
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Solution of the Quantum Many-Body Problem

1-particle operators 2-particle operator

F(7) = min (¥|1V|T)
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Unified Solution of the Quantum Many-Body Problem

F(~) = min (U[1V|T)
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Unified Solution of the Quantum Many-Body Problem

F(7) = min (U|1V]P)

W) —y

simultaneous (partial) solution
for all guantum many-body systems!
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1-RDMFT for Bosons
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Spontaneous Breaking of U(1)-Symmetry

i
=S h A=YD0 =Y0u0,

i [ 1<J
1-particle operators 1-particle operators 2-particle operator
NO U(1) sym
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Spontaneous Breaking of U(1)-Symmetry
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Generalized 1RDM

Nambu-Gorkov space lil — (wT, ’Lﬁ)

Generalized 1RDM
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Generalized 1RDM

Generalized 1RDM

= (VU = (7 X )

X 1—=

2 <T

0s --—-  1-RDMFT for SC 5 INO BEC Center



Spontaneous Breaking of U(1)-Symmetry
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1-RDMFT SC
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(h_MaA)<:>(f}/aX)<:>peq:
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1-RDMFT SC

A

FaN Fat

(h_MvA)<:>(f}/aX)<:>peq:

SC theories Coulomb
BCS-Eliashberg ¥

SC-DFT E..[p, x|
1RDM theory Falv: x
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Example of 1-RDMFT for SC

Heo =N (c{GcRG + cRGcLG) + cLTcLl + cRTch +h.c. + UX nipng
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\Q%é‘/ develop a 1-RDMFT for superconductors

Flyl

[ physical crossovers of many-body systems

F(")—F(H7, x)
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\Q%é‘/ develop a 1-RDMFT for superconductors

d physical crossovers of many-body systems

F")y—F(!, x)
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