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F LU I D S | M U LATIO N TABLE 1. Simulation parameters for SPT-100.

on, ( g) Parameter Value
L = —nynKj, + vy n
En oz Outer radius (R,) 5cm
Inner radius (R,) 3cm
an 9 () _ = ngnK,, — v,n Length of the thruster (Lo) 4cm
at oz Length of the simulation box (L) 5cm
Applied voltage (Vo) 250 V
2 (nv2 +nv? ; ot
(nv +nv) _ = gk, + 8 lal (Fo —nvy)— vy, | Maximum magnetic field () 200G
oz Mass flow rate (1) 5 mg/s
Initial gas velocity (v40) 200 m/s
Z N Initial electron temperature (T,o) 5eV
a (T2 3 [ Téve, _ Ion temperature (T}) leV
E 7 + a n = Tonization energy (¢;) 12.1 eV
Effective ionization cost factor (y;) 3
3
/T. [ (T, —nv,)? 5 T2 9y, Anomalous collision factor (x5) =
= [Tu‘z —NgKi; €ionYi — Vew€uw — ETe (ngKiz = Vew) + Tea—:
. 1
p— e
= U+ [y [%+12nT)]ds
L= - tTa
o pn To = n(v; = ver)-
o L4 . ) (ZTE )
= =2% _5 O=min )
" . %3 w=3R,-R, <.
v,
w, = % Vew = I _‘“’U Y = NgKe+ — 160 + Vew
1 2
€ ' € (z—1.)
K=k 22) exp(252) B(z):Bmexp[f—;
€ion ave [
_ 4| 597T.(0)
=21, +Ekm+(lfo)T,ln|:\ %(170)} %l ”\l M
. n(0)v.(0)
WO = AT
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PIC simulation
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magnetic Core

Mean electronic energy [c}]

Mean electronic energy in function of time

Parameter Value

Gas Xenon

Lg (cm) 0.5

Lg (cm) 2.0

L. (cm) 1.0

By (G) 200
Ep(Vm™) 2 x 10

ng (m=3) 3 % 107
At (s) 4% 10712
Ax=Ay=Az(em) 2 x 107
T, (eV) 5.0

T (eV) 0.1

N (particles) 25 x 109
NG (gridpoints) 255 x 1000
N/NG (part/cell) ~100

N (time-step) 2000

P, (mTorr) 1.0

T, (K) 300

g (m3) 322 x 101

Mean electronic energy in function of time

Mean electronic energy [c]
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Vivien Croes et al 2017 Plasma Sources Sci. Technol. 26 034001



PIC simulation
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