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One way to determine how to relate quantities in different units is to make the equations of the one system
look like the equations of the corresponding system. In this note we take this approach to relate Heaviside-
Lorentz, Gaussian, SI units. For simplicity we derive dimension transformations using Maxwell’s equations
with the momentum equation for a cold one-species plasma, rather than with the momentum equation for
individual particles or with the Boltzmann equation.



2 Heaviside-Lorentz (HL) «— Gaussian

Heaviside-Lorentz

Gaussian-looking

V-E=¢qgn

V-B=0

OB+ cVXE=0
OE —cV X B = —¢qnv

mndyv = qn(E + ¥ x B)

V- (V47E) = 4%(\/%)71

V- (V4rB) =0

0(V/47B) + ¢V x (VA7E) = 0

O (VATE) — ¢V x (V47rB) = —4%(\/%)nv

mndyv = (\/%)n( VATE) + ¥ x (V47B))

—~
iy

Gaussian Heaviside-Lorentz-looking
V-E =4mgn % \/% = (V4mq)n
- (B =
V-B=0 \Y VT 0
— B E —
8,5B+CVXE—O BtTW 4+ cV X Vi =0
OE —cV x B = —4ngnv | O \/% —cV X \/% = —(V4drq)nv
mndyv = qn(E+ ¥ x B) | mnd;v = (\/47rq)n(<\/% + ¥ x %))
E =V 47TEHL EHL == Egauss
gauss ; \/ZE ’
Boauss
B = V4nByy, By, = &2
gauss HL HL \/E

qHL

Var’

Ggauss =




3 Heaviside-Lorentz (HL) «— SI
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4 SI «—— Gaussian

SI Gaussian-looking
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5 Plasma

We now consider what happens to the plasma equations under transformation between SI and Gaussian
units.



6 Boltzmann
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