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Planetary Radio Emissions from High Magnetic Latitudes: The ”Cyclotron Maser” The-
ory. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .369

C.S. WU:
Cyclotron Maser Instability and its Applications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 387

W. CALVERT:
Planetary Radio Lasing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 395

F.T. GRATTON, G. GNAVI, H.K. BIERNAT, M.F. HEYN, and R.P. RIJNBEEK:
Time Evolution of Low Frequency Plasma Modes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .411

2.3 References

References

4



3 Planetary Radio Emissions III

Foreword

3.1 Planetary magnetic fields

NESS, N. F.:
Planetary magnetic fields: Salient characteristics. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1

CONNERNEY, J. E. P:
Doing more with Jupiter’s magnetic field . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

3.2 Planetary radio emisssions

KAISER, M. L. and M. D. DESCH:
Jovian broadband kilometric radiation: New observations from Ulysses . . . . . . . . . . . . . 35

LADREITER, H. P. and Y. LEBLANC:
Low-frequency auroral radio emission from Jupiter: The hectometric radiation . . . . . . 45

IMAI, K., L. WANG, and T. D. CARR:
Origin of Jupiter’s decametric modulation lanes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 69

GREEN, J. L., J. R. THIEMAN, C. HIGGINS, S. F. FUNG, R. M. CANDEY, and L.
AIST-SAGARA:
Lane features in Jovian hectometric radio emissions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91

MAEDA, K.:
Jovian decametric Io-related source and interplanetary scintillation . . . . . . . . . . . . . . . . 105

RUCKER, H. O., V. MOSTETSCHNIG, H. P. LADREITER, and G. K. F. RABL:
Spectrometric observations of Jupiter S-bursts at the Observatory Lustbühel, Graz 115
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Field-aligned Electric Field in the Io Flux Tube as a Result of a Pressure Pulse near Io375

KHODACHENKO, M. L., D. LANGMAYR, H. O. RUCKER, and V. M. GUBCHENKO:
Electromagnetic Environment Produced by a Moving Conducting Body in a Magnetized
Collisionless Plasma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 381

ERKAEV, N. V., V. S. SEMENOV, V. A. SHAIDUROV, D. LANGMAYR, H. K. BIER-
NAT, and H. O. RUCKER:
Effects of MHD Slow Shocks Propagating along the Io Flux Tube. . . . . . . . . . . . . . . . . .389

KARASHTIN, A. N., V. A. ALIMOV, G. N. BOIKO, G. P. KOMRAKOV, A. L. MA-
LIKEEV, YU. V. TOKAREV, and M. L. KAISER:
On the Plasma Turbulence in the Jovian Magnetosheath . . . . . . . . . . . . . . . . . . . . . . . . . . 395

BOUGERET, J.-L., A. A. KONOVALENKO, I. S. FALKOVICH, N. N. KALINICHENKO,
and M. R. OLYAK:
Solar Wind Diagnostic Using Observations of Interplanetary Scintillations of Cosmic
Radio Sources at Extremely Low Frequencies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 403

BEZVESILNIY, O. O., V. V. VINOGRADOV, and K. SCHUNEMANN:
Image Denoising Algorithm Based on Template Wavelet Coefficients . . . . . . . . . . . . . . . 407

FALKOVICH, I. S., A. A. KONOVALENKO, N. N. KALINICHENKO, and A. A.
GRIDIN:
Interplanetary Medium and Ionospheric Investigations with New Wide Band Active An-
tenna Array . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 415

18



SHATALINA, M. V., and E. A. MAREEV:
Antenna Diagnostics of the Dust in Space Plasma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 423

5.3 Solar Radio Emissions

DULK, G.: Solar Radio Emissions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .429

HAGGERTY, D. K., E. C. ROELOF, and M. L. KAISER:
Relative Timing of Impulsive Solar Electron Injections and Solar Electromagnetic Emis-
sions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 437

MANN, G., A. KLASSEN, H. AURASS, H. T. CLASSEN, V. BOTHMER, and M. J.
REINER:
EIT Waves, Coronal Shock Waves, and Solar Energetic Particle Events . . . . . . . . . . . . 445

CHERNOV, G. P., J.-L. BOUGERET, M. POQUERUSSE, A. LECACHEUX, and P.
ZLOBEC:
Joint Observations of Fine Structures in some Recent Solar Radio Bursts . . . . . . . . . . 451

ZLOTNIK, E. YA., and V. V. ZAITSEV:
Interpretation of Fine Structure in Solar Non-thermal Radio Emission (Zebra-Pattern
and Broadband Pulsations) and Diagnostics of Post-flare Coronal Plasma. . . . . . . . . .463

MESSEROTTI, M., P. ZLOBEC, A. VERONIG, and A. HANSLMEIER:
Radio Pulsations in the m-dm Band: Case Studies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 471

MEL’NIK, V. N., and E. P. KONTAR:
Plasma Emission of Beam-Plasma Structure in the Solar Corona . . . . . . . . . . . . . . . . . . 479

GARCZYNSKA, I., E. SZUSZAKIEWICZ, P. RUDAWY, B. ROMPOLT, and B. CADER-
SROKA:
Some Eruptive Events of Summer 2000 Observed at Wroclaw Observatory . . . . . . . . . 487

GUBCHENKO, V. M., V. V. ZAITSEV, H. K. BIERNAT, and H. O. RUCKER:
3D Coronal Structures Formation in a Kinetic Approach: Transients and Rays. . . . .495

5.4 References

References . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 513

19



6 Planetary Radio Emissions VI

Foreword

6.1 50th Anniversary of Jupiter as a Radio Planet

BURKE B.F.:
Planetary Radio Astronomy, Fifty Years Ago and Fifty Years Hence . . . . . . . . . . . . . . . . . 1

FRANKLIN K.L. and L.N. GARCIA:
Father Zeus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

GARCIA L. N., J. R. THIEMAN, and C.A. HIGGINS:
The Birthplace of Planetary Radio Astronomy: the Seneca, Maryland observatory 50
years after Burke and Franklin’s Jupiter Radio Emission Discovery . . . . . . . . . . . . . . . . . 17

BARROW C. H. and T.D. CARR:
First Observations of Jupiter’s Radio Emissions in Florida . . . . . . . . . . . . . . . . . . . . . . . . . . 25

6.2 Saturn Radio Emissions

GURNETT D.A. and the CASSINI/RPWS TEAM:
Cassini Radio and Plasma Wave Observations at Saturn . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35

CECCONI B., P. ZARKA, and W. S. KURTH:
SKR Polarization and Source Localization with the Cassini/RPWS/HFR Instrument:
First Results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 37

TAUBENSCHUSS U., H.O. RUCKER, W. S. KURTH, B. CECCONI, M.D. DESCH,
P. ZARKA, M.K. DOUGHERTY, and J.T. STEINBERG:
External Control of Saturn Kilometric Radiation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51

MITCHELL D.G.:
Saturn Rotation Modulated ENA and SKR Emissions: Implications for Magnetic Field
Asymmetry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 61

CECCONI B. and P. ZARKA:
Model of a Variable Radio Period for Saturn. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .63

DOUGHERTY M.K., E. J. SMITH, G. GIAMPIERI, and C.T. RUSSELL:
Cassini Magnetic Field Observations of Saturn’s Internal Planetary Magnetic Field: 65

20



HOSPODARSKY G. B., W. S. KURTH, D. A. GURNETT, P. ZARKA, P. CANU, M. K.
DOUGHERTY, G.H. JONES, A. COATES, and A. RYMER:
Observations of Langmuir Waves Detected by the Cassini Spacecraft . . . . . . . . . . . . . . . .67

PERSOON A.M., D.A. GURNETT, W. S. KURTH, G. B. HOSPODARSKY, J. B.
GROENE, P.CANU, and M.K. DOUGHERTY:
An Electron Density Model for Saturn’s Inner Magnetosphere . . . . . . . . . . . . . . . . . . . . . . 81

MONCUQUET M., N. MEYER-VERNET, A. LECACHEUX, B. CECCONI, and
W. S. KURTH:
Quasi Thermal Noise in Bernstein Waves at Saturn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 93

SANTOLIK O., D. A. GURNETT, L. XIN, W. S. KURTH, and G.B. HOSPODARSKY:
Funnel-shaped Emissions Observed by Cassini Close to the Saturn’s B Ring . . . . . . . 101

DESCH M.D., G. FISCHER, M.L. KAISER, W. M. FARRELL, W. S. KURTH, D.A.
GURNETT, P. ZARKA, A. LECACHEUX, C.C. PORCO, A. P. INGERSOLL, and
U. DYUDINA:
Cassini RPWS and Imaging Observations of Saturn Lightning . . . . . . . . . . . . . . . . . . . . . 103

ZARKA P., B. CECCONI, L. DENIS, W.M. FARRELL, G. FISCHER, G.B. HOSPO-
DARSKY, M.L. KAISER, and W. S. KURTH:
Physical Properties and Detection of Saturn’s Lightning Radio Bursts . . . . . . . . . . . . . 111

FISCHER G., W. MACHER, M.D. DESCH, M.L. KAISER, P. ZARKA, W. S. KURTH,
W. FARRELL, A. LECACHEUX, B. CECCONI, and D.A. GURNETT:
On the Intensity of Saturn Lightning . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123

KURTH W.S., B. CECCONI, D.A. GURNETT, M.L. KAISER, P. ZARKA, and
A. LECACHEUX:
Is Titan a Radio Source? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133

ERKAEV N.V., A. V. SHAIDUROV, and H.K. BIERNAT:
Propagation of the Alfvén Waves Generated by the Interaction of Titan with Magneto-
spheric Plasma . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143

LECACHEUX A.:
The “Radio Horizon” Effect as a Possible Explanation of the Planetary Auroral Radio
Emission Phenomenology . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151

21



6.3 Jupiter Radio Emissions

SHAPOSHNIKOV V.E., V.V. ZAITSEV, and H.O. RUCKER:
Origin of Active Longitudes in Jovian Decametric Radio Emission . . . . . . . . . . . . . . . . . 153

GALOPEAU P.H.M., M.Y. BOUDJADA, and H.O. RUCKER:
Jovian Active Longitude: a Parametric Study . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 161

BOUDJADA M.Y., P. H.M. GALOPEAU, and H.O. RUCKER:
Study of the Modelled Occurrence Variability of the Jovian Decametric Emissions . 169

TAUBENSCHUSS U., H.O. RUCKER, and W. MACHER:
Jupiter S-burst Polarization Measurements Using the Waveform Receiver . . . . . . . . . . 175

LITVINENKO G.A., H. O. RUCKER, U. TAUBENSCHUSS, A.A. KONOVALENKO,
A. LECACHEUX, V. V. VINOGRADOV, and V. E. SHAPOSHNIKOV:
Investigation of the Jovian S–Emission Dynamic Spectrum Features . . . . . . . . . . . . . . . 183

ERGUN, R.:
S-Bursts and the Jupiter Ionospheric Alfvén Resonator . . . . . . . . . . . . . . . . . . . . . . . . . . . . 193
REINER M. J., M. L. KAISER, M.D. DESCH, and R. J. MacDOWALL:
Jovian Bursty High-Latitude Emissions Revisited: The Ulysses-Jupiter Distant En-
counter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195

MacDOWALL R. J., M. D. DESCH, M.L. KAISER, M. J. REINER, R.A. HESS, D. J.
McCOMAS, and R. J. FORSYTH:
Ulysses Observations of Jovian Radio Emissions over a Wide Range of Jovicentric Lati-
tudes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 205

IMAI K., F. REYES, T.D. CARR, and A. LECACHEUX:
Recent Progress in the Measurement of Jupiter’s Decametric Radio Source Parameters
by the Modulation Lane Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213

IMAI K., M. IMAI, F. REYES, W. GREENMAN, K. SALLOT, R. FLAGG, J. SKY,
C. HIGGINS, and J. THIEMAN:
The Internet Jupiter Radio Observatory and Modulation Lanes Observed by the New
UFRO Jove Spectrograph . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223

THIEMAN J., R. FLAGG, J. SKY, C. HIGGINS, L. GARCIA, F. REYES, W. GREEN-
MAN, B. PINE, J. GASS, and K. IMAI:
The Radio JOVE Project: Amateurs Working with Professionals . . . . . . . . . . . . . . . . . . 225

22



6.4 Auroral Kilometric Radiation

GARCIA L. N., J. L. GREEN, S.A. BOARDSEN, S. F. FUNG, and B. W. REINISCH:
Auroral Kilometric Radiation Source Region Variations with Season and Solar Cycle231

BURINSKAYA T.M., and J. L. RAUCH:
Thin Plasma Cavities as a Source of the Auroral Kilometric Radiation. . . . . . . . . . . . .241

SCHREIBER R.:
Partially Filled AKR Emission Cones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 249
MOGILEVSKY M., J. HANASZ, and I. MOISEENKO:
Variation of AKR Source Altitude as a Result of Ionosphere-Magnetosphere Interaction
257

MENIETTI J.D. and W. S. KURTH:
Ordered Fine Structure in the Radio Emission Observed by Cassini, Cluster and Polar
265

LEITINGER R.:
Transionospheric Propagation Parameters Calculated from Empirical Electron Density
Models Adapted to Realistic Conditions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 273

LEITINGER R., E. FEICHTER, M. RIEGER, and C. MARTINECZ:
Adapting Empirical Electron Density Models to Disturbed Conditions . . . . . . . . . . . . . 281
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ÖNEL H., G. MANN, and E. SEDLMAYR:
Transport of Energetic Electrons Through the Solar Corona and the Interplanetary Space
357

WARMUTH A., G. MANN, and H. AURASS:
On the Relation Between Large-Scale Coronal Waves and Metric Type II Solar Radio
Bursts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 367

MEL’NIK V.N., A.A. KONOVALENKO, H.O. RUCKER, E.P. ABRANIN,
V.V. DOROVSKYY, A. LECACHEUX, and A.A. STANISLAVSKY:
Sporadic Solar Radio Emission at Decameter Wavelengths . . . . . . . . . . . . . . . . . . . . . . . . . 275

DOROVSKYY V.V., V.N. MEL’NIK, A.A. KONOVALENKO, H.O. RUCKER, E.P.
ABRANIN, and A. LECACHEUX:
Observations of Solar S-bursts at the decameter wavelengths . . . . . . . . . . . . . . . . . . . . . . 383
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