
 

Relation between F T and SIEI
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This is exactly the definition of F in thermodynamis F 0 is

From hereon I will useequivalently E CES 0
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somewhatunfortunate 14 E is calledtheMassien
function legade 41 1 syp xy 0191 4 BF

Sofar micro Sme macro F T

Q can we care bath compute SLE from FIT

Yes if SEI is convexe and we havecomplete equivalace
of ensembles
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TouchetteH arxiv 0804.0327 thelarge deviationapproach tostatheh



Gibbs entropy So far S E Sm E h logsCE
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In the thermodynamic limit S Sm agree provided
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More broadly ifmicrocanonical canonical insults an equivalent
ablarge N we should be able to construct the same thermodynamics

fromeach of them



3 2 3 Thermodynamics fromthe canonical
ensembleperspective

Pressure letus show thatthemechanicalpressure exerted

by the system is P Flt
wall repulsive potentialthat
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Is this consistentwith the micro canonicalresult

Wehadshown du Tds pdu and we hear that F t.nu



1 a but the 1ˢᵗ law says ds tduxf.tv
ds du dut8 dt
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Wehow that FIVT1 Ef P whatabout8 u
Proceed exaitly8
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Sunny In the large N limit the concentrationof the
measures in the statistical ensemble lead to ensemble



equivalence whenthe thermodynamic potentials an strictly
concave or convex The saddle point induces a au to one

mapping
between the controlparameters here T E

As a consequence we can choose our favorite ensemble to
compute thermodynamicfunctions they will give the const

value everywhen

Sometimes canonical is easier 8 e g S for idealgas
microcanonical is easier e.g P T

Check an idealgas
In microcanonical we hadcomputed
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Pressure P QE 1ft PV Nhist as expected

Same physics in bothensembles in the thermodynamic limit
3 3 Thegrandcanonicalensemble

3 3 1 Changing ensemble

at us now consider open systems that can exchange partials
and energy with a reservoir
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SystentThemostat isolated System Reservainexchay DE withreserve
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Thenostat syst Thenostat reservains syst

Macrostate fixing Ugyst computing P 9

Rant an equivalent in the limits of lage thermostat
reservoirs withfinite systems still large enough to neglect

interaction energy Here follow


