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Open systems (Grand Canonical Ensemble)
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Classical density functional theory (DFT)
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Density functional theory (DFT)
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=0 an equation for the density profile p(r) at equilibrium
- I Y P p(r) 9 {unstable —saddle point

1. Square-gradient DFT R. Fvans (1979)
- - . C . .y 4An(r) - 3n(r)?
FIP(F)] = Fe + [ OF [—ap(r)2 ¥ E(Vp(l‘))zj + kT [ dFp(F) ”((lr 3 n(f_?;()g )
Long-range attraction Hard-sphere repulsion
(Carnahan-Starling)

nd’
6

+[div (F)p(F), m=—rp

+ assumption of spherical symmetry

2. DFT + Fundamental Measure Theory R. Roth et al. (2002)

= 1 e =1 e e = = o — = = =
FIP(T)] = Fgea + 5 [] 07 A" p(F) u(F = ) p(F")+ KsT [ dF @({n,(F)}) + [ dF v (F) p(F)
Long-range attraction Hard-sphere repulsion

(Fundamental Measure Theory) A library for DFT calculations:

n (F) = IdF’ (Yo (F - ) J. Lutsko, classicalDFT.
o P * github.com/jimlutsko/classical DFT.
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2. Fundamental Measure DFT, small N
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Conclusions .

1. Confinement = 1 solution OR 3 solutions el

2. The ideal-gas approximation for the vapor
phase describes only the left branch of the
chemical potential (small droplets)

3. The sessile droplet formation (spherical

Smaller N or

symmetry breaking) in the case of low N
. . e higher wettability -
molecule number N and high initial sFthe core o
supersaturation PULLLLLY Iy SP'S A
' 0
0,?

Initial vapor chemical potential, b,

4. 1t corresponds to the unstable solution in
GCE (an easy way to find a saddle point —to
find a minimum in the corresponding CE)

Number of condensate molecules, v

Thanks for your attention!
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