
Base β

Shaping Coil Currents: 0 kA
      0 kA
Vedge/Vcore:    43.8 
Pcore/Pedge:    544
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High β

Shaping Coil Currents: 1 kA
      12 kA
Vedge/Vcore:    187 
Pcore/Pedge:    6120  
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Shaping Coil Currents: 50 kA
      50 kA
Vedge/Vcore:    22.6
Pcore/Pedge:    180 
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Low β

Coils on the Vacuum Vessel

Shaping the Plasma can
Change the Peak Pressure

Reference Equilibria for Different Coil Currents (Same Pedge)

Fast electron
heating:

f <= 6.4 GHz
X-mode launch
near midplane,
steerable, 
cavity heating

2.45 GHz ω  , γ = 1c

2.45 GHz 2ω  , γ = 1c

2.45 GHz ω  , γ = 1.4c

2.45 GHz 2ω  , γ = 1.4c

Profile control:

f>=10.5 GHz
bulk heating of cold
electrons across
entire plasma volume.
Fixed antennas

6.4 GHz ω  , γ = 1c

6.4 GHz 2ω  , γ = 1c

6.4 GHz ω  , γ = 1.4c

6.4 GHz 2ω  , γ = 1.4c

10.5 GHz ω , γ =1c
10.5 GHz 2ω , γ =1c
10.5 GHz ω , γ =1.4c
10.5 GHz 2ω , γ =1.4c

Initial RF Sources in Position

The Plasma will be Heated with Multi-Frequency ECRH
LDX plasma, showing field lines, |B| surfaces,
and cold-plasma +  200 keV fundamental and
second harmonic cyclotron resonances

Cabinet Detail
Source Detail

Cabinet Detail

Source Detail

Source Detail

Glow Discharge Cleaning will be Used to
Maintain Clean Conditions

GDC Anode Probe Probe inserted Into
Vacuum Vessel

(Final Orientation)

GDC Anode Probe

GDC Anode Probe
on Vacuum Vessel

(Temporary Orientation)

P
otential (eV

)

Distance from Anode

10--

800--

Vessel Wall Anode Probe

 ~10eV potential at vessel wall ionizes impurities on the wall

Glow Region

E ~ 0

0

• Tungsten filament
• 10 turns
• Negatively biased at 300VDC
  with respect to vessel
• Up to 80A heater current
• Aids ionization by providing 
  extra electrons

Filament

Gas Bottles and Valves
("Board 1")

diaphragm valve

diaphragm valve

The Fueling System Allows
the Gases to be Mixed

Inlet Valves, Inlet Filter,
and Holding Chamber

("board 2"), Attached to
LDX Vacuum Vessel
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Summary
• Operations systems and diagnostics are being installed.
• Preparations for first plasma are proceeding at a feverish pace! 

For reprints of this or other LDX posters, visit our website:  http://www.psfc.mit.edu/LDX
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Plan for first plasmas in LDX

X-ray Diagnostics will 
Assess the Energy
of the Hot Electrons

CP1.005

Pulse Height Analyzers
CZT                                   NaI

pinhole

lead shield

medical imaging camera

window

image intensifier

CCD camera films phosphor
 display in light tight box.

X-Ray Camera 
(via a collaboration with PPPL)

CP1.003

A Microwave Interferometer will Measure the
Electron Density

UP1.025 

Stability of Drift Modes in LDX-Relevant
Collisionality Regime

MHD LIMIT

UnstableUnstable

Stable

Stable

From Kesner, J. and Hastie R. J., Phys. Plasmas 9, 395, (2002).

Cutaway View of LDX, Showing Lines of Sight
for the Microwave Interferometer
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Block Diagram of Interferometer Setup

We will have Magnetic Measurements
for Both Equilibrium and Fluctuations

Side View
of Pickup Coil

Top View
of Pickup Coil

with Hall Probe 

DifferenceVacuum max = 50%β

Flux Loops 

Top of vacuum vessel

Bottom of
vacuum vessel

Mirnov Coil
Example of Equlibrium Reconstruction

CP1.004

Bottom Ports

N

S

NW NE

SESW

High Field,
12-Probe Array

Low Field,
36-Probe Array

Electrostatic Diagnostics will
Probe Instabilities.

CP1.006 

Contours of electrostatic potential

2πToroidal AngleConductor I0

From V.P Pastukov and N.V. Chudin, 
Plasma Physics Reports 27, 907 (2001).

Convective Cells in a Hard-Core Z-pinch

Emissive Probe on LDX Probe Stand
Fixed Array Probes


