
𝛽 =
1

𝑘𝑏𝑇
, 𝑘𝑏 is Boltzmann Constant, T is temperature

𝑎𝑒𝑥𝑐 =
𝐴𝑡𝑜𝑡𝑎𝑙

𝑉
, 𝐴𝑡𝑜𝑡𝑎𝑙 is the total free energy of the system, V is volume

𝑃𝑒𝑥𝑐 is the excess pressure

𝑒 =
𝐸𝑡𝑜𝑡𝑎𝑙

𝑉
,  𝐸𝑡𝑜𝑡𝑎𝑙 is the total energy of the system

𝜌 is number density

For solid, we fit the  𝛽𝜌𝑎𝑒𝑥𝑐, 𝛽𝑃𝑒𝑥𝑐 and 𝜌𝑒 together, their polynomials

as follow:

𝛽𝜌𝑎𝑒𝑥𝑐(𝜌, 𝛽) =
3𝜌

2
ln 𝛽 +  

𝑛𝑚𝑖𝑛

𝑛𝑚𝑎𝑥

 

𝑚𝑚𝑖𝑛

𝑚𝑚𝑎𝑥

𝑎𝑛𝑚𝜌
𝑛𝛽𝑚

𝛽𝑃𝑒𝑥𝑐 𝜌, 𝛽 =  

𝑛𝑚𝑖𝑛

𝑛𝑚𝑎𝑥

 

𝑚𝑚𝑖𝑛

𝑚𝑚𝑎𝑥

𝑛 − 1 𝑎𝑛𝑚𝜌
𝑛𝛽𝑚

𝜌𝑒 =
3𝜌

2
𝛽−1 +  

𝑛𝑚𝑖𝑛

𝑛𝑚𝑎𝑥

 

𝑚𝑚𝑖𝑛

𝑚𝑚𝑎𝑥

𝑚𝑎𝑛𝑚𝜌
𝑛𝛽𝑚−1

𝑎𝑛𝑚 𝑖𝑠 𝑡ℎ𝑒 𝑓𝑖𝑡𝑡𝑖𝑛𝑔 𝑝𝑎𝑟𝑎𝑚𝑒𝑡𝑒𝑟
𝑛𝑚𝑖𝑛 = 0, 𝑛𝑚𝑎𝑥 = 5,𝑚𝑚𝑖𝑛 = −2,𝑚𝑚𝑎𝑥 = 1


