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Previous Research: EIT 1n magnetoactive plasma
for longitudinal propagation of the waves
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> Cold plasma » High-temperature plasma

> Hydrodynamic theory » Hydrodynamic and kinetic theory

> The first classical analog > Thermal motion drastically
of EIT found changes the formation of EIT effect



Motivation

Upper-hybrid resonance (UHR):
0120, (O o)

» New step in the research of EIT in classical systems
» Why transverse propagation?
Possible applications of EIT: diagnostics in tokamaks
but due to the technical reasons, 1t 1s difficult to
provide the longitudinal propagation of the waves
» Why UHR?
For transverse propagation at UHR the probe wave
has resonance absorption line and cut-off




Formulation of the problem
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Basic equations and effective refractive index
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Dispersion and dissipation

typical behaviour
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real parameters
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Pump intensity I, , kW cm? 10 3 1 0

Transparency window Aw/®,
at level Im(k, )/Re(k,)=0.1

Dissipation length for signal wave 20
L=[2Im(k,)]"! , cm
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Group velocity in EIT regime V /c 6-10-712-107| 6-108 _

Main characteristics of propagation regime of probe wave
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Transportation in inhomogeneous plasma

from cutoff point to vacuum

3 1 Re(ck,/m,) \ <

2 -. ) nd_ e el

1 ] «

0 - )~
-1

b £ec=2.5-10"

e == == =0 4 0,/ Oy
-3 — 1 ' 1 T T 7 — T 1

00 01 02 03 04 05 0.6



from vacuum to cutoff point
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Conversion efficiency
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For pump intensity 10 kW c¢cm and inhomogeneity scale ~10 m
transformation > 90%



Conclusions
» The effect of EIT exists for transverse propagation of the
probe wave at upper-hybrid resonance: the strong group
velocity slowing-down and significant reduction of
dissipation are observed
» In EIT regime the probe wave can propagate in
inhomogeneous plasma from vacuum to the cutoff point and
ViCe versa

Possible applications

(general proposals only)

» Plasma diagnostics ?
the transportation of probe wave (e.g. spontaneous
emission of the plasma) from cutoff region to the vacuum



Further investigations

» “Stokes” component, influence of its instability
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» Transportation of probe wave If ®,>o,

cutoff

It is possible to inject radiation region N injection is impossible
from the inner part of the torus and EIT might help



