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Normalization
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omega D =1

Debye_length = 1
elementary_charge = 1.602 x le-19
elementary_mass = 9.109 x le-31
epsilon® = 8.854 % le-12

n® = omega_D * omega_D * elementary_mass * epsilon® / elementary_charge / elementary_charge

v_nor = Debye_length *x omega_D

rho_nor = elementary_charge x n@

phi_nor = Debye_length * Debye_length * n@ x elementary_charge / epsilon®

E_nor = Debye_length * n@® * elementary_charge / epsilon®@

energy_nor = Debye_length *x3 x omega_D *%x4 *x elementary_mass *x2 x epsilon® / elementary_charge *x2
momentum_nor = Debye_length *%2 % omega_D *%3 *x elementary_mass *k2 x epsilon® / elementary_charge xx2
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Define one and the other can be determined.

omega D =1

Debye_length = 1
elementary_charge = 1.602 x le-19
elementary_mass = 9.109 x le-31
epsilon® = 8.854 % le-12

n® = omega_D * omega_D * elementary_mass * epsilon® / elementary_charge / elementary_charge

v_nor = Debye_length *x omega_D

rho_nor = elementary_charge x n@

phi_nor = Debye_length * Debye_length * n@ x elementary_charge / epsilon®

E_nor = Debye_length * n@® * elementary_charge / epsilon®@

energy_nor = Debye_length *x3 x omega_D *%x4 *x elementary_mass *x2 x epsilon® / elementary_charge *x2
momentum_nor = Debye_length *%2 % omega_D *%3 *x elementary_mass *k2 x epsilon® / elementary_charge xx2




Normalization

Derived parameter: Real particle density
Fundamental parameter: rﬁ ‘ n
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omega D =1

Debye_length = 1
elementary_charge = 1.602 x le-19
elementary_mass = 9.109 x le-31
epsilon® = 8.854 % le-12

n® = omega_D * omega_D * elementary_mass * epsilon® / elementary_charge / elementary_charge

v_nor = Debye_length *x omega_D

rho_nor = elementary_charge x n@

phi_nor = Debye_length * Debye_length * n@ x elementary_charge / epsilon®

E_nor = Debye_length * n@® * elementary_charge / epsilon®@

energy_nor = Debye_length *x3 x omega_D *%x4 *x elementary_mass *x2 x epsilon® / elementary_charge *x2
momentum_nor = Debye_length *%2 % omega_D *%3 *x elementary_mass *k2 x epsilon® / elementary_charge xx2




Normalization

Real particle number per grid: N1 = ng * Ax
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Normalization

Charge per macroparticle: g;gcro = 4 *W
(NOTICE!! In 1D PIC code, the Sl unit of ¢ and m are iz and k—‘gz
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phase space

PIC ]
GN = int(2 * np.pi /0.6124/0.1)
ppc = 5000
PN = ppc * GN 1 e ————
dx = 0.1 / Debye_length
dt = 0.1 x omega_D
x_electron = GN * dx * np.random.rand(PN) - oA
t_max = 1000 *x dt
v_electron = np.zeros(PN) a— e —
for i range(PN):
if 1 < 0.5 % PN:
v_electron[i] = 1 / v_nor 2
v_electron[i] -1 / v_nor T T T T T
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Momentum conservation
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Normalize dimension: t = Wyt X = —.......



