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Typical Simulation Parameters

Common System Parameters

Parameters Value gase _>t ! 1 9 3
~ arameters

By-z (G) 2.500e-05 5z, 0y (m) 0.120  0.085 _ 0.060

N Processors 64 5t (s) 3.00e-6  2.13e-6  1.50e-6

L m 7.68 Nx 512 768 1024

Ny 256 512 512

T (K) 1000 500 250

T Larmor,i(1T) 4.73 3.35 2.37

T Larmor,e (M) 0.280 0.198 0.140

Common Particle Parameters

Parameters Value
me  (kg) 9.100e-29%—__ Large electron mass for
m;  (kg)  2.600e-26 numerical efficiency
q (C) 1.602e-19
no  (;5) 3.078e+08+— Density is smaller than F-region value
Max Nparticte,e/Cell 100
Max Nparticle,i/Cell 200

ve  (1/s)  0.000e+00




PIC Simulations: Particle Drifts
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PIC Simulations: Drift Waves
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Density Profiles
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Den5|ty Spectra
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2D Case 3 (T = 250K): Density Spectra
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Simplified Linear Theory

Two-fluid (vs. kinetic) model: @/k <<v,, p,<<L

Electrostatic, quasi-neutral perturbations: (kAD )2 << 1
* Local wave approximation: K = kL >>1

Collisionless plasma, inertialess electrons

Strictly neutral perturbations: on, = on; exp\_i(l;-? - a)z‘)J

- Qi(— k2L+ikx) - Q (- K.+iCOS€) k 1|V,
k sin

y

\»

Q.
Weakly non-neutral: [on, —on, | << |on,|, & :

z0.014(
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Linear Theory: £&=0.01, k=10
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Linear Theory: £&=0.075, k = 10
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Conclusions

First 2-D PIC simulations of a local nighttime F-
region plasma density gradient are performed.

Meter-size electron density irregularities show
up that might be responsible for observed
spread-F radar echoes.

Simple analysis supports linear instability
driven by local density gradient and E-field.

Work in progress!



