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The SSX Laboratory
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Cylindrical vacuum chamber
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Number Density (unit = 1.e16 per cm "~ 3) B-field (unit = 5.e3 Gauss)

9.65e-03 1.51e-01 2.92e-01 4.33e-01 2.59e-02 3.64e-01 7.03e-01 1.04;+00

Number Density (unit = 1.e16 per cm * 3) B-field (unit = 5.e3 Gauss)

| |
5.73e-02 1.55e-01 2.53e-01 3.51e-01 1.14e-02 1.01e-01 1.91e-01 2.81e-01

High voltage plasma
guns on each end
Inject and merge
10kV/100KA high velocity plasma plumes

Pulsed power




SSX parameters

lon Density (protons) 10*-10%cm
Temperature (Ti) 20-60 eV
Magnetic Field > (0.1 Tesla
lon gyroradius <0.5cm
Al f v®n speed [100km/s

S (Lundquist number) > 1000
Plasmab 0.1-1




Magnetized plasma production
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SSX MHD wind tunnel
50 km/s, magnetic and fluid turbulence

Current configuration 2022:
several aspect ratios have
been implemented up to
0.5 meter diameter

Diagnose with arrays of magnetic and velocity probes



Diagnostics at midplane (B and n )

Lineaveraged density with Hele, temperature from IDS



lon Doppler spectrometer on SSX

IDS system

Interferometer

Magnetics probes

%
4
s

T2
]
p
(
%/}

& &
\Y &
“

—

u |
]

Interferometer chord and two magnetic probes also shown



Merging to generate hot plasma
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Relevant for any merging fusion scheme (TAE, HdllelcitySpacePJMIF)



Merging to generate hot plasma
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Diagnostic capability




Recent simulation run on XSEDE PSC

100k CPU hours = 1 Mac quad running for 1000 days
Simulation capability



MHD simulations with Dedalus

Merging layer is the
location of large electric
fields, plasma heating, and
particle acceleration




