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Nanosystems
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Nanothermodynamics

Isobaric-isothermal Grand canonical
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Small size contribution = excess property
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Nanothermodynamics

Isobaric-isothermal Grand canonical
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Challenges

« Many simulations - time consuming

« Calculation of free energies
— Macroscopic methods does not work for small systems




Grand canonical particle fluctuations




Connection to partition function

AV = kgTInZ(w,V,T)

PV
S = ( oT >/ \
wv

_ (%Y 0%InE
”‘< p >M,T (kBT)2< Mn ) = (N?) — (N)?
A T,V




q_\ (:'““\J ——— ( N 2) _ ( N)Z

KT, C , ViiHi' GU




0.4

0.35

RT

0.3 |

025 ¢




0.45

® ~7 for small systems
0.4 =Fitted line
m EoS value "

0.35+
& 0.3]
023 S% surf
Kt

0.2




Ensemble check "= Overlapping distribution method"”
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Small size contributions
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Equation of State

e General in terms of:

— Shape: . ‘ and-

— Ensemble: uVT,NVT and NpT

« Other properties accessible from differentials




Challenges
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¢ (Calculation of free energies
— Macroscopic methods does not work for small systems




Thank you for your attention!




