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The two-body Green’s function
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Ground-state wave function

Spectral representations

\Ijé\f > o It ty = ty, t1 = ty,, Gy describes the propagation of an electron-hole pair

olft; =19, t; = ty, GGy describes the propagation of an electron-electron pair or a hole-hole pair
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Electron-hole Bethe-Salpeter eq Particle-particle Bethe-Salpeter

The electron-hole propagator can be expressed as The particle-particle propagator can be expressed as
L(12;12") = G(12)G(21) + G(13)G(3'1')=7(34; 3'4') L(4'2; 42') K(12:12) = %[G(ll’)G(QZ’) — G(21)G(12)] — K(12;44')2P°(44; 33)G(31")G(3'2')
3 4/ 4/ 3/
1 20 1—e=2 1 < 2 1 I e e L < <« 1
= + =eh L _ _ X =
RO NSNS ONON S CNED
G. Strinati Riv. Nuovo Cimento 11, 186 (1988). Marie, Romaniello, Blase and Loos J. Chem. Phys. 162, 134105 (2025).
This equation can be solved by diagonalizing the following matrix This equation can be solved by diagonalizing the following matrix
— Cab cd = \€q T € 5ac(sbd T Egpc w=1~0
A B\ (X /10 /(X A= (€~ €)0u0i; + =fagp(w = 0) C B\(X\_ (10\/X\ " _ (:pp (w)_ 0 el = 0)
B'A)\Y) “\0-1)\Y) By, =5" (=0 B'D)\y) “\o-1)\y 00T b i

Dij = = (€ + €)00j1 + Zij jy(w = 0)

Influence of the kernel on DIP
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Two-particle reducibility
The one-body Green’s function is computed through the Dyson equation There are three different ways for a two-particle diagram to be reducible
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in terms of the two-body vertex defined as

F so the two-body vertex can be separated as

in terms of the irreducible vertex A and the reducible ones that can be expressed as
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The Parquet approximatio

Parquet in practice
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