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Review: electromagnetic waves in a cold magnetized plasma (Ch. 4)
Kinetic electromagnetic waves in a warm magnetic plasma plasma (Ch. 10.3)
Kinetic whistler waves and cyclotron damping (Ch. 10.3.2)

Measurement of electron cyclotron damping
(1984; hitps://doi.org/10.1063/1.864605)

Measurement of Whistler Instabilities
(1987; hitps://doi.org/10.1103/PhysRevl ett.59.1821)
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Ch. 4: Review of Cold Plasma Waves
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Ampere’'s Law (0 ~ perturbed plasma current)
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Vlagnetized Plasma
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Vlagnetized Plasma
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Propagation Parallel to B (8 = 0; k = k)
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Whistler Mode
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Figure 4.15 A plot of n* = R as a function of frequency.
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(WKB) Ray Paths

For an inhomogeneous time-dependent medium, Maxwell’s equations can be
written as a set of linear homogeneous partial differential equations of the form

D(V. /0t r. 1) - £=0, (4.5.1)

DGk, —1w, r, 1) - £ =0,

dk 0P dw dr ob dr
D=V — VD . — ——dr=0. 4.54
o) K deT+(9a) deT+ deT+ o deT 0 (4.5.4)
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10.3 Electromagnetic Waves
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Parallel Propagation
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Cyclotron Resonance
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Cyclotron Resonance
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Cyclotron Damping
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For Isotropic F(v)
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Whistler (Cyclotron) Instability
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Figure 10.25 A loss-cone electron velocity distribution showing the cyclotron
resonance velocity, vjres, for a whistler-mode wave propagating in the k;
direction.



Next Week
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Electron-cyclotron heating in a pulsed mirror experiment ANALY ZER /\ e _H_I — C
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Plasma Fusion Center and Research Laboratory of Electronics, Massachusetts Institute of Technology, ‘#F‘ 'Tl PLASMA o | 1 F———WJ
Cambridge, Massachusetts 02139 - ZI | z KR KRR B B B >
(Received 5 December 1983; accepted 6 August 1984) X-RAY TARGET-~ DIAMAGNETIC LOOP gbﬁSMA
Experimental measurements of electron-cyclotron resonance heating (ECRH) of a highly 1onized -6 KG
plasma in mirror geometry is compared to a two-dimensional, time-dependent, Fokker~Planck ©
simulation. Measurements of the absorption strength of the electrons and of the energy - MIRROR CHAMBER
confinement of the ions helped to specify the parameters of the code. The electron energy g Q| 3KGE ABSORBING LINERS
distribution is measured with an end-loss analyzer and a target x-ray detector. These characterize g d GUIDE FIELD
a non-Maxwellian distribution consisting of “passing” (10 eV < T, , <30 ¢V), “warm” (50 sL _\
eV<T,, <300eV),and “hot” (1.2 keV < T, , <4.0keV) electron populations. The temperature
and fractional densities of the warm and hot populations depend on the absorbed power and total -50cm O 50 cm
density. A similar distribution is calculated with the simulation program that reproduces the end-
loss and x-ray signals. Both the experimental measurements and the simulation are described. 10 x102em2 TOTAL DENSITY
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Next Week

VOLUME 59, NUMBER 16 PHYSICAL REVIEW LETTERS 19 OCTOBER 1987

Warm Electron-Driven Whistler Instability in an Electron-Cyclotron— Resonance Heated,
Mirror-Confined Plasma

R. C. Garner, @) M. E. Mauel,(b) S. A. Hokin, R. S. Post, and D. L. Smatlak

Plasma Fusion Center, Massachusetts Institute of Technology, Cambridge, Massachusetts 02139
(Received 8 May 1986; revised manuscript received 24 February 1987)

The whistler electron microinstability has been observed in the Constance-B quadrupole-mirror,
electron-cyclotron—resonance heated plasma. Experimental evidence indicates that the warm-electron
component (2 keV) drives the instability while the hot-electron component (400 keV) is stable.
Dispersion-relation calculations using a new distribution function (electron-cyclotron—-resonance heated
distribution) to model the warm-electron component are in agreement with this experimental result.

“Whistler instability in an electron-cyclotron-resonance-heated, mirror-confined plasma,” Garner, Mauel, Hokin,
Post, and Smatlak, Physics of Fluids B, 2, 242 (1990); [https://doi.org/10.1063/1.859234]
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