peacemoments - B-field Aligned Moments

velocity and heat flux vector

Given the GSE velocity v and the magnetic field B, the projections of v parallel
and perpendicular to B are given as:

Vpaa = (V.D) b
Vpep =V — (V.b) b

where b is the magnetic field normalized to 1, i.e. b = B /|B|. These vectors are
given in the output of the peacemoments software when the “B-field Aligned”
output option is chosen.
Note that also:

V= Vpara + Vperp
and the magnitude of the GSE velocity is given by:

IVl = SArt[Vpaa 2 + Vper?]

Note that vpara IS NOt the same as v rotated to a coordinate system in which the z-
axis is parallel to the magnetic field, which is given by:

Vera = RV

where the rotation matrix R is given by:
[ C -bxby/C -bxb./C]

R=[ 0O by/C b./ C ] 1)
[ bx by b, ]

where C = Sqrt[b,? + b,?]. Here b is the normalized B-field vector.



The relations between Vgea, Vpaa aNd Vier, are:

Vpara2 = VBFA, 22

Viperp? = Verax 2 + Veray 2

pressure tensor and temperature

Firstly, the pressure tensor is rotated so that the z-axis is parallel to the magnetic
field:

PBFA = R™PR

where the rotation matrix R is given in Eq. (1). Then

Ppara = Pgea 22
Pperp, 1= PBFA, XX

Proerp, 2 = Pera, yy
I:)perp = (PBFA, XX + I:)BFA, yy)/2
The temperature is then given by
Tpara = Ppara / Nk
Tperp, 1= Pperp, 1 / Nk
Tperp, 2= I:)perp, 2 / Nk
Tperp = Pperp / Nk
where N is the number density and k is Boltzmann's constant (1.3807x10-23).

The relationship between T, Tpaa @nd Tperp iS:

T = (2Tperp + Tpara ) / 3



