


Method of Characteristics
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* By making the substitution, « = VE , the equation
becomes %[;/0I21136ﬂ"d11 ]: c(t)

Evaluating this integral, the solution is
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Substituting /£ back in for u,
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Method of Characteristics
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* Then along such a curve
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Solution

* Initial conditions at the ground side are stored in
an array containing values of zero for x and a
range of E values where x is zero.

Matlab’s ODE45 Solver integrates the differential
equations over time simultaneously using values

from each previous time iteration starting with the
initial values.

dx, 0 JE

==k, = pe™E

d’ ll 1 /J() i

oE 1 2 - 6 R E(x=L)
—=c(t)= | Z M2 _ 2

= L|:ﬁ1e ( ﬁ+6JE 3ﬁE+ﬁJE)] e

Solution

The solution at each time step is an array containing
the next set of x values and E values.

After the initial condition, the E field between the
ground side and the trail edge of the charge packet
is the same as the value at the trailing edge.

Before the leading edge of the packet reaches the
charge side of the material, the E field between the
leading edge and the charge side is the same as the
value at the leading edge.
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Solution

* When the trailing edge of the packet
reaches the charge side, all the charges
are neutralized and the E field is back
where it started before the introduction of
energy.

» Charge density is calculated by
numerically taking the derivative of E with
respect to x.

Summary

* For this problem E field can be determined
at any position and time by solving the
PDE with the method of characteristics.

» Mobility can be inferred by looking at a
range of solutions for various mobilities.

» Further research:

Spatial heterogeneity
Higher dimensions
Shock formation?




Dr
Dr
Dr
Dr
Dr
Dr

Thank You

. Bautista, Dr. Ross, and Dr. Diute
. Shamohammed

. Kovanis
. Clark

. Lutzer

. Lopez

Department of Mathematics and Statistics

95



