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Figure 3. Approximation of a damped harmonic motion via an undamped one coupled with other 2N harmonic oscillators with

different frequencies.
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The Hohenberg-Kohn-Sham density-functional theory is
reformulated in terms of explicit relations between the electron
density and the effective potential through the use of Feynman
path integrals. In this formulation electron density is the only basic
variable as in the Thomas-Fermi theory and orbitals are not
needed. Possible applications to calculations in large molecules
and the present limitations of the method are discussed.
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\ Keldysh supercharges Q. and @S « Which are mutually anti-commuting, Grassmann
odd, nilpotent operators with zero fermion number. They are defined by the graded com-

-

d mutators:

[Qsl(s@h]i = [er(v@n]i = Ocv [er\'a@c]i =0, [QS’\"’(@E]i S <@R7©L)-

— = — - (2.7)
[QS;(yQL]i = [QSK-,@R}i = ®57 [QSK#®6:|<} = 07 [QSK-,QC]t = (@R - 0(,)<

We resort to a simple notation where [A, B], denotes a commutator if either A or B is
Grassmann even and an anticommutator otherwise. This can be represented diagrammat-

ically as:
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SK quadruplet {z, %, 1, fy}. The action of SK supercharges
Qs aly =9, [Quue V1. =0, [Qsxr®], =~Fu, [Quwful. =0,
[Qoal, =%, [Qsuc:¥], =0, [Que¥], =For  [Qosfo], =0-
The KMS supercharges act on this basic multiplet as
[Quumsi 2l =0, [Quuns %] =0, [QKMSJZ]t =—ilsx,  (Quns: ful, = —iBgY,
[Crars: 7. =0, [Quears V). =00 [Quears: V], =857, [Quars ful, = =i

Finally, we have the bosonic generator

[Qo,2], =0, [Qo.v], =0, [Qu¥], =0, [Q,ful.=—idyz.

The four non-local charges {Qo, Qrysr Qpenrss 1A s} form a Schwinger-Keldysh quartet of
thermal (super-)translations:

[Qsic» Qo] =Qucmss » [Qsm QO} QKIM.S ) [Qsméxmsh = [Qsm mes}i:iAu ’
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[Qal. =7, (9], = —fy + b0 4z, .,
Qv =682, (@5l =080 -9nd+une, |\ L |(m Ty mode]
@i, =d,  [@4], =880, PP y
: £ e zu o (2
[Qol, =fo,  [Ofs], =90m0, Ji C}E g L =y ey
) i»)
< o~
[ ) . “e S )y 2
,K—’Lxr/l, / 2 J‘yl‘/ ATV =11
(-477=¢-©
=

Yo



Instead of conclusion — big puzzle and questions
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And what precisely about mechanics? What phenomena?
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