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Morse.py

# A simple Morse oscillator code to predict the average energy and heat
# capacity for a morse approximation to H2 by summing up over all allowed
# states of the system:

import math

nmax = 17 # derived in the solution set
xe = 1.0 / 35.8 # likewise

nu = 1.29%el4 # and this

h = 6,626e-34 # Planck's constnat

kb = 1.38le-23 # Boltzmann's constant

Na = 6.022e23 # Avogadro's number

def eMorse(n):
em = h % nu * {(n + 0.5) * (1.0 + xe * (n + 0.5))
return em

Tmin = 1.0
Tmax = 5000.0
ntemps = 5600

EQ = eMorsel(d)

OQtots = [] # create an array to store the partition functions
Eners = [] # create an array to store the energies

for i in range(ntemps):
T = Tmin + {(Tmax-Tmin)*float(i)/float(ntemps)
beta = 1.0 / (kb % T)

# first get the total partition function:

gtot = 0.0

for n in range(nmax):
# to prevent underflow, we'll set the energy scale relative to the
# zero-point energy (that way, g will always be >= 1 even at low T)
gtot = gtot + math.exp(-beta % (eMorse(n)-E0))

Qtots.append(gtot)
# next compute the average energy
eave = 0.0
for n in range(nmax):
eave = eave + eMorse(n) *x math.exp(-beta * (eMorse{n)-E@))

# normalize by the partition function
eave = eave / qtot

Eners.append({eave)

# now, after we're done computing energies, we can compute the heat
# capacities
for i in range(ntemps):

T = Tmin + (Tmax-Tmin)*float(i)/float{ntemps)

dT = (Tmax-Tmin}/float{ntemps)

if (1 == 0):
# use a forward difference approximation at the start:
Cv = (Eners[i+1] - Eners([i]) / dT
elif (i == ntemps-1):
# use a backward difference approximation at the end:
Cv = (Eners[i] - Eners[i-1]) /7 dT
else:
# use a centered difference approximation everywhere else:
Cv = (Eners[i+1l-Eners[i-11) / (2.0 % dT)

# return energy values in kJ / mol, Cv in units of R
print "sf\tsFAtSFAt%T" % (T, Qtots[i], Eners[i] *x Na / 1000.8, Cv / kb)
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