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Magnetic reconnection is the topological rearrangement of
magnetic field lines resulting in the conversion of magnetic energy
into particle kinetic and thermal energy. It plays an important
role in phenomenon like solar flares and aurora.
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1. Try to solve the dispersion relation numerically 
without using the J-pole approximation 

2. Study the correlation between the density and 
electric field fluctuations from these modes

3. Repeat the calculation for space parameters
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RESULTS

The anomalous resistivity generated by these lower hybrid-
type waves may explain fast reconnection.

The dispersion and growth rates of obliquely
propagating electromagnetic waves are
calculated using local analysis to study why there
are lower hybrid-type waves in the current sheet
during reconnection with a guide field.

Figure 3. (a) Illustrations of the
equilibrium state. Ions are at rest
while electrons drift toward positive x
direction, crossing magnetic field in
the z direction. The resultant Lorentz
force and electric field is balanced by
pressure gradients in the y direction,
which points towards the current
sheet center. (b) Definitions of E1 and
E3. E2 is same as Ey.[1]

WARM REGIME (ζ ~ 1) EQUILIBRIUM AND LINEARIZATION

The Magnetic Reconnection Experiment (MRX) studies the
underlying physics of reconnection at the laboratory scale.
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J-POLE APPROXIMATION

Figure 6. (a) 4-pole approximation for plasma dispersion function,
Z.[2] (b) 2-pole approximation for Z’.[3] Here, ζ = x + iy ~ 1 (y = 0)
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Figure 2. Electric field fluctuations and density fluctuations
near the lower hybrid frequency correlate during reconnection
events with guide field both in the laboratory and in space.

Figure 4. (a, b) Modified coordinate
system for reconnection events
with guide field.

Figure 7. (top) Dispersion relation and (bottom) growth rates
of wave modes during guide field reconnection when (a) α  ∞
(cold), (b) α = 100, and (c) α = 3 (warm), using typical MRX
plasma parameters.
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Typical MRX plasma parameters
B0 = 250 G
Ti = Te = 12 eV
n = 2.5 x 1013 cm-3

V0 = 2 x 107 cm/s
φ = 70o

θ = 70o
Figure 5. The matrix equation yields a 15th order polynomial in Ω, but it is physically justifiable
to focus on the 5 highest order terms (as in the cold limit) and neglect lower order terms.

Figure 1. Two-fluid physics in the current sheet.
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ζ is the ratio of the phase velocity to the ion thermal 
velocity assuming a Maxwellian distribution function.[1]
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