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DFT
(Density functional theory)

FRG
(Functional renormalization group)

DFT-RG
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Ũ(p)

✓Z

!
G̃(2)

� (P )� ⇢gs,0

◆

@�⇢gs,� =� 1

2

Z

P
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Ũ(p0)G̃(4)

0 (P 0,�P 0, P ) + c�

Z

P 0
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� Generating function of the connected correlation functions

� Effective action (EA)

�[O] = sup
J

[J · O �W [J ]]

!": Indices of coordinate and internal degree of freedom

� Quantum EOM

Determines the behavior of

the expectation value of #

W [J ] = lnZ[J ] = ln

Z
D�e�S[�]+Ji1,··· ,inO(�i1 ,··· ,�in )

��[O]

�Oi1,··· ,in
= 0

� Some types of EA depending on the choice of #
� 1PI (1 particle irreducible)

� nPI (n particles irreducible)

� 2PPI (2 particles point irreducible)

O(�i) = �i

Oi1,··· ,in = �i1�i2 · · ·�in

Γ: Generating function of 1PI diagrams

O(�i(x),�j(x)) = �i(x)�j(x)

not 1PI

1PI

H. Verschelde, M. Coppens, PLB (1992)

Φ&: Fields

Γ: Generating function of nPI diagrams

Effective action formalism for DFT-RG
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