THERMODYNAMIC IDENTITIES

May 16, 2024

o=
oP oP
ey () ()
ov ), dp ) r
oP
oP
’YV(aT)V aKr
T
P(V.T) = PV.To) = [ a(V.T)Ke(V, ') d"
To
oU oP
P(V,T)z—() —I—T()
0 T oT v
vy __[( VY 1L_ v
(o), =), 7 (G5), S =ov =3
v (250
9 A%
F=U-TS
G=U-TS+ PV
T
oT p T P To T2

H:U+PV:—T2(

ou

\%4

> ; CP_<8H) ;i Cp=Cy+TVayy
v P

T

(57)

_v
- &

14

(%),

B olnT
olnV /g

(5v), - (50),/ (5r),

_ Vo _ Ty
 Cp Kg

1 /oV
v (3T)P =vpCp/Kr

B2
Baks — B1 1 =/ U(p)dp

1 /& 3
(K) = -3 <;rj -F;.Ot> = 5 NksT
OF\ __(9U\ _ NksT 1
o), \oV)s V 3V

dr

Specific heat

Griineisen parameter

Isochores — Isentropes

Adiabatic temperature profile

Thermal expansion coefficient

Bulk modulus

Adiabatic bulk modulus

Thermal pressure coefficient

Thermal pressure

Total pressure

Combined relations

dU=TdS —PdV
dF = -=SdI'— PdV
dG = -5dI'+V dP

Gibbs-Helmholtz
(thermodynamic integration)

Helmholtz Free Energy difference
(thermodynamic integration)

Virial theorem

Pressure



OTHER RELATIONS

(
(
(
(
(

MAXWELL RELATIONS
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