PHYS-E0461 Introduction to plasma physics for fusion and space applications

Exam helpsheet

1 Helpful physics formulas

Debye length
Plasma parameter
Plasma frequency

Larmor frequency

Larmor radius

Magnetic moment
E x B drift
Gradient drift

Diamagnetic drift

Maxwell-Boltzmann

Convective derivative
Collision frequency

Gauss’s law
Gauss’s law for magnetism

Maxwell-Faraday equation

Ampeére’s circuital law
Sound speed in ideal gases

Sound speed in plasma

2 Constants

e vacuum permittivity ¢y = 8.9-107'2 C/Vm
e magnetic permeability po = 47 x 1077 Tm/A
e speed of light ¢ = 3 x 10® m/s
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e clementary charge e = 1.6 - 1071 C

e clectron mass m, = 9.1-1073! kg

e proton mass m, = 1.7 x 10727 kg
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Vector identities

_A-BxC=AxB-C=B-CxA

_Ax(BxC)=(CxB)xA=B(A-C)-C(A-B)
. (AxB)-(CxD)=(A-C)B-D)-(A-D)(B-C)
. (AxB)x(CxD)=C(AxB-D)—D(AxB-C)

V- (fA) = (V- A)+ A (V)

VX (fA)=f(VxA)—Ax (V)
.V-(AxB)=B-(VxA)—A-(VxB)
.Vx(AxB)=(B-V)A-(A-V) B+ A(V-B)-B(V-A)

V(A B)=Ax (VxB)+Bx(VxA)+(A-V)B+(B-V)A
V- (AB)=(V-A)B+(A-V)B

V. (fT)=Vf - T+ fV-T

V- (VxA) =0

VZA=V(V-A) -V xVxA

V(fg9) = fVg+gVf

V- (VfxVg)=0

V.Vf=V2f

VxVf=0
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4 Curvilinear coordinates

Cylindrical Coordinates (r, ¢, z)
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5 Gaussian Integrals

Definite integral relations of Gaussian integrals
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6 Useful Fourier transforms
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