Space Physics Formulas:
Complement to Physics Handbook

Chagedensityin plasmawith chageparticlespecies:
p= ZQSns

Currentdensity:
i= Z gsNsVs
S

Dipole magnetidield:
3
B(r,0) = —By (&) (2f' cosf + G sin 0)
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Dipolefield lines:

r/sin? @ = const.
Magneticfield enegy densityandpressure:
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Equationof motionof neutralgas:

pmd—‘t’ = —Vp + other forces

Equationof motion of gasof chagedparticles:

d
mnY = ng(E + v x B) — Vp + other forces

dt
MHD equationof motion:
d
pmd—: = j x B — Vp + other forces
Equationof continuity:
0
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Equationof statefor idealgas:
p=nKT
Conditionfor "frozen-in” magnetidield:
E+vxB=0
Ohm’slaw:
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Conductvities:
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Cyclotronfrequeng (gyrofrequeng):
1 ¢B
fo = we/2m) = 5=

Magneticmomentof chagedparticlegyratingin magnetidield:

1
p= §mv_2L/B



Magneticforce on magnetiadipole:

Fp=-uVB
Drift motiondueto generaforceF':
FxB
VF = ——5—
F 1B

Pitchangle:
tana = vL/v”

Electrostatigpotentialfrom chage @ in aplasma:
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Debyelength:
KT
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Plasmdrequeng:
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Rocletthrust:
T=vw d_m
¢ dt
Specificimpulse:
Tdt
I, = f =
P Meyelg e/g
Therocketequation:
Mifyel
Av = —gtpurn + Ve ln (1 + >
Mpayload+structure
Emittedthermalradiationpower:
P, =ec AT
Absorbedsolarradiationpower:
P, = aA,laq



