Résonateur de Tesla

0.1 Résonance

[1]:  import numpy as np
import matplotlib.pyplot as plt
L1,L2=20e-6,50e-3
M=np.sqrt (L1*L2)*0.7
R1,C2,R2=2,5e-12,3
w0=1/np.sqrt (C2*L2)
f0=w0/2/np.pi
C1=1/ (L1*w0**2)
print (£0)
print(C1)

318309.8861837907
1.25e-08

Lois des mailles + des bobines:

) di di
. di di
U2+R222+L2d7t2+Md7t1 :0
Lois des condensateurs:
duy
7,1 = Clﬁ
du
Z2 = 027;
Sous forme matricielle:
1 0 R +jLw JMw Uy 1
0 1 JMw Ry + jLyw uy [ 10
jCiw 0 -1 0 i | |0
0 JCsw 0 —1 iy 0

[2]: import numpy.linalg as npl
£=100e3
w=2*np.pi*f
A=np.
warray([[1,0,R1+1j*Li*w,1j*M+w], [0,1,1j*M*w,R2+1j*L2*w], [1j*Cl*w,0,-1,0],[0,1j*C2*w,0,-11])



B=np.array([1,0,0,0])
X=npl.solve(A,B)
print (X)

[1.11571825e+00-1.95597789e-02j 4.27613070e+00-7.50100441e-02]
1.53622144e-04+8.76283068e-03j 2.35651003e-07+1.34338608e-05j]

[3]: tab_f=np.linspace(0.5*f0,1*f0,1000)
tab_u2=np.zeros_like(tab_f)
for i in range(len(tab_£f)):
w=tab_£f [1]*2*np.pi
A=np.
sarray([[1,0,R1+1j*L1*w,1j*M*w], [0,1,1j*M*w,R2+1j*L2*w], [1j*Cl*w,0,-1,0], [0,1j*C2%w,0,-1]1)
B=np.array([1,0,0,0])
X=npl.solve(A,B)
tab_u2[i]l=abs(X[1])
plt.figure(figsize=(8,6))
plt.plot(tab_f,tab_u2)
plt.xlabel("f(Hz)")
plt.ylabel(r"$U_28(V)")
plt.title("Résonance de la tension aux bornes de C2")
plt.grid()
plt.show()

Résonance de la tension aux bornes de C2
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0.2 Etude dynamique de I’éclair

Le systéme a résoudre est:

diy, _ Muy+MRyiy—Lyu,—LyRyi,

at — Ly L, M?

diy _ Muy+MRyiy~Ljuy—Ly Ryiy

at — Ly L,—M?
4 duy iy

a — C,

iy o

du, _ {02 st |ug| < U,

dt. ) da __uy ; — D
L ¢. — ®.o, sinon avec R, = a0

[4]: from scipy.integrate import odeint
R2=3
R1=2
D,Ue=3e8,5e4
def Re(u2): # renvoie Re lorsque u2>Ue
return D/ (abs(u2)-Ue)
def derivee(inconnues,t):
ul,u2,il,i2=inconnues
dildt=(-L2*ul-L2*R1*i1+M*u2+M*xR2*i2) / (L1*L2-M**2) ##
di2dt=(-L1*R2*i2-L1*u2+M*ul+M*R1*il)/(L1+¥L2-M**2) ##
duldt=i1/C1
if abs(u2)<Ue:
du2dt=i2/C2
else:
du2dt=i2/C2-u2/Re (u2) /C2
return [duldt,du2dt,dildt,di2dt]
U0=10000
ci=[U0,0,0,0]
tab_t=np.linspace(0,3e-5,1000)
sol=odeint (derivee,ci,tab_t)
tab_ul=soll[:,0]
tab_u2=soll[:,1]
tab_il=soll[:,2]
tab_i2=soll[:,3]
plt.figure(figsize=(8,6))
plt.plot(tab_t*1le6,tab_u2)
plt.axhline(Ue,ls="--",color="black")
plt.axhline(-Ue,ls="--",color="black")
plt.title("Tension aux bornes de C2 aprés fermeture de K")



[]1:

[]1:

plt.xlabel("t(ps)")
plt.ylabel(r"$u_2$(V)")
plt.show()

Tension aux bornes de C2 aprés fermeture de K
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On observe 6 éclairs durant environ 0, 8us.
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