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Functional derivative of the Zero
Point Energy functional from the
strong Coupling limit of Density
Functional Theory

JURI GROSSI
THEORETICAL CHEMISTRY, VRIJE UNIVERSITEIT AMSTERDAM




3
c
3 a
§
@
2
m
g
i)
3
2
g
a8
Q
3

Why?
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FPE(p] = 2W/ [p]
VETElp] = Weolp] + Ulp)

Why?
Fy[p] ~ A\VECE[p] + VAFZPE ()

Features of the XC- potential in the KS equation Third term in the large A expansion
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/PE overview

Disclaimer: N=2, D=1!

Fy[p] ~ AVECE + VAFZPE ]

1
1+ |z

Vee ()
Hy[p] =T + \Vee + V9]

H,[p] ~ \H5CE 4 V) HZPE

Epot(xla 372) — Uee(xl — 552) + 'USCE(xl) + 'USCE(QUQ)
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/PE overview

Disclaimer: N=2, D=1!

Fy[p] ~ AVECE + VAFZPE ]

B 1
_1+|:c|

Hyp| = T + A\Vee + V(9]

Uee(-T)

H,[p] ~ \H5CE 4 V) HZPE

EpOt (:'U17 x2> — ,Uee (x]‘ o :E2) —l_ USCE (xl) —l_ ,USCE(:U2) Grossi, D. P. Kooi, K. J. H. Giesbertz, M. Seidl, A. J.
hen

J.
Cohen, P. Mori-Sédnchez, and P. Gori-Giorgi, J. Chem.
Theory Comput. 13, 6089 (2017).
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/PE overview
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Disclaimer: N=2, D=1!

Fr[p] ~ AVECE L/ AFZPE[ )]
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1+ |z

IA{A[P] =T+ \Vee + VA[P]

Uee(-T)
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Sl

P3(x)

Hy[p] ~ \H5CE + V) HZPE

0.02 004 006 0.08 010 0.12 0.14

EpOt (CU17 x2> - ,Uee (xl N :EQ) —|_ USCE (xl) —l_ ,USCE(:U2) J. .Grossi D. P. Kooi, K. J. H. éiesbertz M. Seidl, A. J. #

Cohen, P. Mori-Sédnchez, and P. Gori-Giorgi, J. Chem.
Theory Comput. 13, 6089 (2017).




vrije Universiteit amsterdam

/PE overview

IA{)\[,O] N )\IfISCE 4 \/XI:[ZPE

VA (—%% + %w(s)u2 + v E(s) + UZPE(f(s))) U, (s,u) = VAEZPED, (s, u)

UZPE(S) + UZPE(f(S)) _ W(S)

P. Gori-Giorgi, G. Vignale, and M. Seidl, J. Chem. The-
ory Comput. 5, 743 (2009).
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/PE overview

1 |
FZPE()] — T /dsp(s)w(S) \ 'G
W(S)ZV ) D N jk\

oo = 160 (0500 + 25

1 0F) — 0~ G. Lani, S. Di Marino, A. Gerolin, R. van Leeuwen,
F(1pl;07) = f(le) )5( )) and P. Gori-Giorgi, Phys. Chem. Chem. Phys. 18, 21092
(2016).

p(f([pl;z)) p(0)
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Functional derivative of the ZPE functional

ZPFE Wl I
OF" o] _ wl@) 1/ dyA(y)

op(x) 4 4
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Functional derivative of the ZPE functional

5FZPE[IO] _w(x) . 1 rf(@)
o) 4 4/96 dyA(y)

NN — A ol
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Functional derivative of the ZPE functional

f(z)
/ dyA(y)
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Kinetic peaks in the xc correlation potential: the case
of a 1D dimer

1
pp(R;x) = 5 (€_|x_%| +eTlets )
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Kinetic peaks in the xc correlation potential: the case
of a 1D dimer 05—
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Wrap up...and Conclusions

o vMp]l(x) € Lz + L®???

 Competition between the decay of the density and
the interaction

* Provides a (infinite) kinetic peak in the midbond

region
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