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Figure U 6Schematic drawing of a sequence of magnetic flux tubes. At the top of a loop is a
region where energy releaseis occurring. On the left is sketched a maser source region emitting
at frequency w = Q_+ A at a location where the field strength is B,,.. The cone of radiation is
shown, including a reflection of the portion directed toward higher field strength; this
radiation is reabsorbed at locations where B = B, /2. At the right is sketched a maser
operating at 2Q. + A, perhaps being reabsorbed where B = 2B,,./3.
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Figure5 A portion of a loop where energy release is occurring, showing two one-sided loss
cones of the electrondistributionand a radiation cone in thedirection where the maser growth
rate is largest.
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(dashed curve) a resonance ellipse that corresponds to a growing electromagnetic wave mode.
While giving its perpendicular energy to the wave, an electron at position éould move
toward position 2 as a result of quasi-linear diffusion, which tends to fill the loss cone.
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Figure " 6 Coronal field strength above an active region, as derived from a number of sources
and summarized by Dulk & McLean (1978). The hatched area gives the ranges of field
strengths estimated at various heights and includes both observational uncertainty and real
variation of field strength among active regions. The curves for w, = Q. and f = 1, and the

relevant altitudes for some of the field strengths, depend on the coronal density model chosen.

Here it is a relatively low-density model, twice that of Saito (1970), augmented for low altitudes
during flares according to Svestka’s (1976) Figure 29.
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Figure J0 ¢The Sun as observed with the VLA on 1981 September 26, near the peak of the
sunspot cycle. (Upper left) Intensity at 1.4 GHz, with shading from black to white indicating
values of 7, ranging from 0 to 2.2 x 10°® K. (Upper right) Degree of circular polarization r, at
1.4 GHz. Dark and light regions represent LH and RH polarization (— and ¥ ields),
respectively. The range from black to white represents —0.22 < r, < 0.21. (Lower left)
Intensity in He 410830 & eecorded at Kitt Peak National Observatory. (Lower right)
Magnetogram of the longitudinal component of the photospheric field recorded at Kitt Peak.
(From Dulk & Gary 1983.)
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D, *@&Bchematicdynamicspectrum of a solar radio outburst such as might be produced

by a large flare. Outbursts often vary considerably from this “typical spectrum.” Alternate
names for some components are as follows : microwave continuum = Type IV ° Epostburst,
gradual rise and fall; decimetric continuum = Type IVdm; flare continuum = IVmA, Moving
Type IV (if motion is observed); storm continuum = IVmB, Type I storm, noise storm,
stationary Type IV; Type III storm = decametric continuum.
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Jw} VY Z 6Swmmary of the major characteristics of various kinds of solar bursts

Duration at
100 MHz or Polarization Frequency range/ Height range/ Emission
Burst type 10 GHz T, (K) °raulr o bandwidth magnetic topology Association mechanisms
<ls =101 50-100%, 50-300 MHz/ 01-0.6 R, large fundamental
~1 MHz (burst) closed sunspots plasma
Istorm days to weeks = 10° o-mode =100 MHz (storm)
III storm days to weeks = 10° o-mode 50 MHz-30 kHz 0.6 R,-1 AU I storms fundamental and/or
] open harmonic plasma
I1 =10 min 108-10* usually 200 — 1 MHz/ 0.2 - 200 R, flare fundamental and
unpolarized 10 MHz open shock wave harmonic plasma
I few seconds 108-1012 fundamental: 30% 200 — | MHz/ 0.2 - 200 R, ¢/3 electron fundamental and
(to 103 at harmonic: 10%, 10 MHz open (closed stream harmonic plasma
~1 MHz) o-mode 2 harmonics for U or J)
IV moving ~30 min 108-10° low — high 200-10 MHz/ 0.5 > few R, small flare gyrosynchrotron
x-mode >10 MHz plasmoid and/or plasma
1V flare ~20 min 108-10'2 0-40%, 200-10 MHz/ 0.1-1R, moderate to plasma?
continuum o-mode? 100 MHz closed? large flare,
initial phase
IV storm few hours >10° 60—-100%;, 50-300 MHz/ 0.1-0.6 R, flare, "B..<oeme. 01X 6
continuum o-mode 100 MHz closed? late phase plasma
16 >1 min 108-10! <10% 100 - 10 MHz/ 05-2R, follows harmonic plasma
x-mode 50 MHz open? some j¢EO
microwave >1 min 107-10° ~30% 3-30 GHz/ ~10* km small to gyrosynchrotron
impulsive (at 10 GHz) x-mode 10 GHz closed large flares, (Maxwellian or
hard X rays power law)
microwave 7}0 =10 min 107-10° ~10% 1-30 GHz/ 10*-10° km large flares gyrosynchrotron
x-mode 10 GHz closed with shocks (power law)
microwave " “minutes to ~107 low 1-10 GHz/ " 104-10% km " flare, thermal
postburst hours 5GH:z closed late phase bremsstrahlung
microwave ~ 10 ms (burst) >10G ho ~100%, ~0.5-5 GHz/ 10*-10° km flare, cyclotron
spike burst 210 min (group) x-mode? few MHz closed hard X rays maser

14114

—ne—f !
O'oHO
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Figure +Rd&Microwave spike bursts from the Sun at 2.65 GHz, recorded with a time constant
of 10 ms. In this event only LH-polarized spikes were recorded, some with variations on a
50-ms time scale. (From Slottje 1980.)
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Figure .6 Diagram showing a hypothetical RS CVn system with interconnecting magnetic
fields. Both stars were assumed to have scaled versions of the magnetic fields of solar active
regions, and the overall magnetic field with interconnections was calculated from potential
theory. (From Uchida %S8akurai 1983.)
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