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Fig 3 - data
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Theoretical calculations - code in Python

import numpy as np
import matplotlib.pyplot as plt
import scipy.integrate as integrate

#Definicdo das variaveis e constantes do experimento

c=3"10""8

deltac =0

deltamw =0

gamma21 = 6*10**6
gamma3d1 = 3*10**3
omegap = 6*10**6
omegac = 2*10**6

kp = 2*np.pi/(780*10**-9)
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kc = 2*np.pi/(480*10**-9)

z=7.5"10**-2

epsilon0 = 8.854*10**(-12)

hbar = 1.054*10**-34

mu12 = (3.584*10**-29)

m = 85%1.66*10**(-27)

X = np.arange(-10*10**6, 10*10**6, 1*10**5) #\Delta_{p}
kb = 1.38*10**(-23)

T =300

p = 10**(5.006 + 4.857 - 4215/T)

N = 0.7217*p/(kb*T) #densidade atdbmica

u = np.sqrt(2*kb*T/m) #root mean square velocity
print(N, u)

wOp = 170*10**-6 #integral é feita na regido da cintura do feixe de prova
wOc = 190*10**-6

# Gaussiano
result_array = np.empty((0))
foriin range (-10*10**6, 10*10**6, 1*10**5):

A1 = integrate.quad(lambda v:
np.exp(-v**2/u**2)*((2*N*z*kp*(mu12**2))/(u*np.sqrt(np.pi)*epsilon0*hbar*omegap))*np.imag
((1j*omegap/2)/((gamma21/2-1j*(i+kp*v)) + ((omegac**2)/4)/(gamma31/2 - 1j*(i + deltac +
kp*v - kc*v)))), -200, 200)

result = np.exp(-A1[0]*z)

result_array = np.append(result_array, [result], axis=0)

# LG
result_arrayLG = np.empty((0))
foriin range (-10*10**6, 10*10**6, 1*10**5):

f1 =lambdav, r:
r(np.exp(-v**2/u**2)*((2*N*z*kp*(mu12**2))/(u*np.sqrt(np.pi)*epsilon0*hbar*omegap))*np.im
ag((1j*omegap/2)/((gamma21/2-1j*(i+kp*v)) +
(((omegac*np.sqrt(2)*(r/w0c)*np.exp(-(r/w0c)))**2)/4)/(gamma31/2 - 1j*(i + deltac + kp*v -
ke*v)))))

A_LG1 = integrate.dblquad(f1, 0, wOp, lambda v: -200, lambda v: 200)

result2 = A_LG1[0]*(2/wOp**2)

result_arrayLG = np.append(result_arrayLG, [result2], axis=0)

plt.plot(x, result_array, label="Gaussian', color="b'")
plt.plot(x, result_arrayLG, label="LG', color='black’")
plt.xlabel('$\Delta_{p}$(Hz)')
plt.ylabel("Transmisséo')

plt.legend()

plt.show()



