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Previously, several EOS (equations of state) were used to figure out
thermodynamic properties of materials. However, It has the disadvan-
tages of molecules having polarity or supercritical phase.
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MC algorithm using randomness Is Implemented in Python to estima- ' & exp(T)—l
te thermodynamic properties of Ar, CH,, and C,H, more accurately ) Statistical
than EOS. Internal energy and Pressure are estimated using NVT ens- T e T tatistical energy

emble and heat capacity derived to compare the accuracy to EOS.
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if(U_new > U old): \ \ \ |
prob = np.exp((U_old - U_new) / (k * T)) J P J D J D J J < O P
P = np.random.rand( ) S S S @ (8 |9
if(prob > P): Y@ % Y @ e VP % o Q @ Q o O Monte Carlo
acc = acc + 9 - ¥ o? . o 0 o0 igd . o Simulation
x[1] = x_new - Q * Y ¥ @
y[t] = y_new ’1 o O % o9 % o 9 2V o9 29
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else: : i 1
x[1] X_new :
y[i] y_new

z[1] Z_new

acc = acc + for 1 in range(N):

for j in range(i+1, N):
Boltzmann distribution dx = abs(x[{]-x[j])
dy = abs(y[i]-y[]j])
dz = abs(z[1]-z[]])
if dx > BL/2:
dx = dx - BL * round(dx/BL)
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X_new X + (2.0 * np.random.rand() - 1.0) * dr_max
y_new y + (2.0 * np.random.rand() - 1.0) * dr_max
Z_hew Zz + (2.0 * np.random.rand() - 1.0) * dr_max
1f(x_new > BL):
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X_new = X_new - BL
1f(x_new < 0):

X_new = X_new + BL
1if(y_new > BL):

y_new = y_new - BL
1f(y_new < 0):

y_new = y_new + BL
1f(z_new > BL):

Z_new = zZ_new - BL
1f(z_new < 0):

Z_ new = zZ_new + BL

if dy > BL/2:
dy = dy - BL * round(dy/BL)
if dz > BL/2:
dz = dz - BL * round(dz/BL)
r = sqrt(pow(dx, 2) + pow(dy, 2) + pow(dz, 2))
if (r > r_cut):
continue
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