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INSTABILITIES IN MAGNETIC NOZZLES

Acceleration Devices of EPTs
Partially magnetized E x B plasmas

Magnetized Electrons
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INSTABILITIES IN MAGNETIC NOZZLES

Acceleration Devices of EPTs
Partially magnetized E x B plasmas

Magnetized Electrons

Weakly magnetized lons
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OSCILLATIONS IN MAGNETIC NOZZLES

Acceleration Devices of EPTs
Partially magnetized E x B plasmas

Magnetized Electrons

Unmagnetized lons

Cross-Field Transport

Collisions, Instabilities
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INSTABILITIES IN MAGNETIC NOZZLES
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DRIFT-DRIVEN INSTABILITIES
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DRIFT-DRIVEN INSTABILITIES
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DRIFT-DRIVEN INSTABILITIES
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1° STEP:

Fluid Local Linear Analysis




FLUID LocAL LINEAR ANALYSIS

Reduced complexity

Long wavelength kp, < 1

Large parallel phase velocty ‘ ‘ > C,
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FLUID LocAL LINEAR ANALYSIS

Applied model to

da Magnetic
Nozzle
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FLUID LocAL LINEAR ANALYSIS
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FLUID LocAL LINEAR ANALYSIS
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FLUID LocAL LINEAR ANALYSIS

Applied model to ) ', &
a Magnetic 06
Nozzle

Effect of
instabilities on
quasilinear
transport
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FLUID LocAL LINEAR ANALYSIS

Applied model to

a Magnetic
Nozzle
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1.5° STER:

Kinetic Local Linear Analysis




IKINETIC LocAL LINEAR ANALYSIS

Fluid ions
an;
a_T;‘FV (nl-ui) = ()
aui
E + (ui . V)u,; = —BV(P

Drift-Kinetic Electrons
2

of. MW w dfe
E‘F(UE—?BJ'GDCXV]HB)'er—f(V'ue) =0

aWJ_

Dependence on 3 parameters:
a = a(VB,Vn) B = B(VB,VT) 8 = 6(VB, V)
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IKINETIC LocAL LINEAR ANALYSIS

- More comples marginal stability thresholds
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IKINETIC LocAL LINEAR ANALYSIS

- More comples marginal stability thresholds

"Resonance lines
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1.75° STEP:

Fluid Global Linear Analysis




FLUID GLoBRAL LINEAR ANALYSIS

Find Eigenfunctions

First 5 zeros of ¢,,

(Vi + Vi) = —k?(xp, x, 0, m)Yp

Plasma column
Gaussian ny(r)
Parabolic ¢, (1)

¢.,, is the superposition of
Kummer’'s Functions
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r, /R
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FLUID GLoBRAL LINEAR ANALYSIS

RIEAL
b

""" (21, t)e™ at £t=0.00e+00 s

Plasma column
Gaussian ny(r) | o0
Parabolic ¢ (1)

ZFlRFITHUSTRFlW

DocToralL MEETINGS 2025 - PHD IN AEROSPACE ENGINEERING
MaTTEOo RIPOLI, MARIO MERINO, EDUARDO AHEDO

terc Z
% 5Puc3m

==



2° STEP:

Kinetic Global Non-Linear Analysis




IKINETIC GLOBAL NON-LINEAR ANALYSIS

Extension to 3D of in-house PIC model
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IKINETIC GLOBAL NON-LINEAR ANALYSIS

Extension to 3D of in-house PIC model

VAR
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IKINETIC GLOBAL NON-LINEAR ANALYSIS

Extension to 3D of in-house PIC model
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IKINETIC GLOBAL NON-LINEAR ANALYSIS

Extension to 3D of in-house PIC model
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IKINETIC GLOBAL NON-LINEAR ANALYSIS

Extension to 3D of in-house PIC model
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IKINETIC GLOBAL NON-LINEAR ANALYSIS

Extension to 3D of in-house PIC model

R =8.00e-01 cm
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