
• Time - evolution operator ( as an exponential ) requires

some extra care:
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- Application to time evolved expectation values of one -body
operator :
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- Application to overlaps between time - evolved and initial

state ( auto - correlations) Fermions
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→ Analogous calculation for
bosons £4.1441> = per# tactile;D, )
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1. Permanent cannot be calculated efficiently for general matrix :

→ Work around for Gaussian states ,
i. e. thermal states of a

quadratic Hamiltonian .
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• General ( particle number conserving)
h - body operators :

0 = { 0
"" " " ale

.

.
-

. data den -
-
- - Ap ,

Pa . . . Pu

Kai - f Qu

Pa ,
. -1 Pan

441014> =

E <41¥
,

- - - - doin apa.r.dp.ly> 0
"' " " "

Qq - . - Qu
" m -

- in-2¥
'" " '"

14> uncorrelated



{ (1--1)
""

1<41 adi, appa,H> - -
- - <419th Appa, 142)

.

=E)
, all pairings

Wick 's theorem
"

Recap : Green 's functions. in free systems

• Basic idea : Green 's functions are correlation functions that

describe excitations and their propagation
in QMB systems.

↳ Many physical properties such as response functions to probe

fields are determined by Green 's functions .

↳ Green 's functions (GE ) are
the crucial quantities for

perturbation theory in QMB systems .
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-7Mathematical basics on Green 's functions :

i. • Consider linear inhomogeneous differential equation
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• Paradigmatic example in physics

: Retarded GF of a Gree) fermionic system :
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- For a translation - invariant system
with time - independent Hamiltonian ,
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Consider free system with Ho = § Ex avian .
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→ GI corresponds to the (shifted) inverse of the free Hamiltonian .
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→ Gi is a Green 's function of the free Schrodinger
equation

in the conventional mathematical sense .




