


CONTENTS

Foreword XV

Prelface xvii

HIGHLIGHTS OF RECENT SPACE RESEARCH

C. de Jager
Global Development of Space Research, 1977-1978 3

REMOTE SENSING

The Earth’s Surface

J. Bodechtel, D. Davidts and R. Haydn
The Spectral Characteristics of Selected Surface Phenomena and their
Impact on the Design of an Opto-electronic Multispectral System 29

M. Hanich, B. Koséec and M. Denth
Photointerpretation of Computer Enhanced LANDSAT Images of Serbia
(Yugoslavia) 35

E. C. Barrett
The Use of Weather Satellite Data in the Evaluation of National

Water Resources, with Special Reference to the Sultanate of Oman 41
F. Schlude

The Microwave Remote Sensing Experiment in the First Spacelab Payload

and Plans for Further Spacelab Instrumentation 47

Meteorology

G. Major and A. Rimoczi-Paal
Atmospheric and Surface Radiation Balance as Determined from Satel-
lite Data 55

E. P. Dombkovskaya and S. T. Egorov
Analysis of Cloud and Precipitation Fields from Satellite IR and
Microwave Pictures 59



vi Contents

H. Billing, I. Haupt, D. Koslowsky and W. Tonn
Preliminary Results from the First European Geostationary Meteorolo-
gical Satellite METEOSAT

M. Desbois and G. Szejwach
Dynamic Interpretation of METEOSAT Imagery

H. Billing, M. Eckardt, I. Haupt, E. Hilt and D. Koslowsky
Standardization of Satellite Images of the NOAA Scanning Radiometer
Signals for an Objective Cloud Classification

G. Szejwach and M. Desbois
Dynamic Classification of Mesoscale Cloud Patterns

G. Szejwach and M. Desbots
Infrared Measurements over Cirrus Clouds in the 6.5 and 11.5 pm
Regions

V. Sharov
On the Assimilation of Non-Simultaneous Satellite and Conventional
Meteorological Data Using Statistical Weights

THE MIDDLE ATMOSPHERE

Remote Sensing Studies

K. Labitzke and J. J. Barnett
Review of Climatological Information Obtained from Remote Sensing
of the Stratosphere and Mesosphere

M. N. Markov, B. V. Volynov, V. M. Zholobov, V. V. Gorbatko,
Yu. N. Glazkov, V. S. Petrov, Yu. S. Ivanov and N. O. Dombrowsky
Water Vapour and Ozone in the Mesosphere Observed from '"Salyut-5"

R. 0. Olsen, F. J. Schmidlin, D. U. Wright and J. R. Luers
Comparisons of Atmospheric Temperatures Derived from Falling Sphere
and Grenade Experiments Conducted at Wallops Island in 1975

Direct Observations

G. A. Kokin
Summary of Atmospheric Observations and Investigations in the
Altitude Region from 20 to 80 km

A. I. Ivanovsky, L. M. Kolomitseva, E. V. Licenko, Yu. N. Rybin,
K. E. Speransky and Yu. M. Tshernishenko
Preliminary Results of the Intercomparison Test of US and USSR
Meteorological Systems at Wallops Island August 1977

F. J. Schmidlin
Preliminary Results of the US-USSR Meteorological Rocketsonde Inter-—
comparison Held at Wallops Island, August 1977

D. A. Tarasenko
Annual Variation and Variability of Meteorological Parameters in the
Stratosphere and Mesosphere

69

73

77

81

87

91

97

107

115

127

131

135



Contents

M. E. Gelman, K. W. Johnson and F. G. Finger
Stratospheric Motions as Noted from Daily Rocket Soundings

S. Lal, B. H. Subbaraya and V. Narayanan
Equatorial Stratospheric and Mesospheric Structural Variations
During the Years 1971-74

Models

A. E. Cole
Review of Data and Models of the Middle Atmosphere

J. J. Olivero and R. M. Bevilacqua
Physical Properties Affecting the Existence of Small Ice Particles
in the Mesosphere

Planetary Waves

G. Schmitz and N. Grieger
The Vertical Structure of Planetary Waves and Associated Meridional
Transports of Momentum and Heat in the Stratosphere and Mesosphere

Variations of Turbopause Altitude

A. D. Danilov, U. A. Kalgin and A. A. Pokhunkov
Variation of the Turbopause Level in the Polar Regions

THE THERMOSPHERE

L. G. Jacchia
CIRA 1972, Recent Atmospheric Models, and Improvements in Progress

G. Schmidtke
Variability of Solar Ultraviolet Flux and its Significance to Models
of the Neutral Upper Atmosphere

K. Rawer, G. Emmenegger and G. Schmidtke
Some Features of EUV Solar Activity Indices

A. I. Semenov and N. N. Shefov
Comparison of Atmospheric Temperatures According to CIRA-72 and
Nightglow Data

E. Illes-Almar
Investigation of the 27-day Periodicity in Thermospheric Density
Fluctuations

Natural Gas Density and Temperature

D. Alecayde
Incoherent Scatter Data Related to Thermaspheric Modelling

vii

141

147

153

165

169

173

175

193

199

203

207

211



viii Contents

J. P. Villain
Analysis of Perturbations of the Total Density Determined by the Low-
g Accelerometer CACTUS

M., J. Il1
Determination of Density Scale Height Profiles

G. Paul and H. J. Fahr
Geomagnetic Effects in the Exosphere

H. R. Rugge, D. L. McKenzie and P. A. Charles
HEAO-1 Observations of X-ray Fluorescent Emission Lines from the
Earth's Sunlit Atmosphere

Mass Spectrometer Observations

M. Roemer, W. Framke, D. Krankowsky and N. W. Spencer
Gas Densities Near 230 km from Orbital Drag and Mass Spectrometer
Measurements - A Comparison

W. Kohnlein and D. Krankowsky
AEROS-B: Annual Variations of He,N,0,N,, and Ar During Low Solar
Activity at 4 and 16 hours Local Time

G. Bibbo, J. H. Carver, L. A. Davis, B. H. Horton and J. L. Lean
U.V. Extinction and Mass Spectrometer Rocket Measurements of
Atmospheric Composition Over Woomera

W. E. Potter, D. G. Kayser and A. 0. Nier

Thermospheric Variations as an Indicator of Magnetic Storm Heating
and Circulation

Tides and Gravity Waves
B. G. Anandarao and R. Raghavarao
Gravity Waves and Tidal Winds in the Equatorial Thermosphere
THE IONOSPHERE
D-Region
A. P. Mitra and Y. V. Somayajulu

A Global Model of D-Region Ionization

Equatorial lonosphere

S. P. Gupta .
Plasma Irregularities and Soft Energy Electron Fluxes in the Equatorial

E Region

S. Prakash, S. P. Gupta, B. H. Subbaraya and R. Pandey
Electric Fields in the E Region During the Counter Electrojet

B. G. Anandarao and R. Raghavarao .
Effects of Vertical Shears in the Zonal Winds of the Electrojet

231

235

239

243

247

251

255

259

262

269

275

279

283



Contents

Mid-latitude lonosphere

G. V. Ivanov, I. A. Perkov, L. Y. Poguljaevsky, Y. A. Romanovsky,
Y. P. Pylov and A. P. Yaitchnikov
An Investigation of Variations of Ion Composition and Dynamics of
the Topside Ionosphere from the Meteor Satellite

K. Serafimov, I. Kutiev, S. Chapkunov, D. Teodosiev, L. Bankov,

Tz. Dachev, G. Gdalevich, V. Gubskiz, V. Istomin, V. Ershova and

J. Shmilaurer
Dynamical Behaviour of the Daytime Topside Ionosphere Inferred from
Vertical-6 Rocket Data

Winter Anomaly

D. Rees, J. M. Cisneros, J. M. Satrustegui, H. Widdel and G. Rose
Breakdown of the Polar Mesospheric Vortex in Winter as the Cause
of Mid-latitude Winter Anomaly

G. Somnemann, R. Knuth, K. H. Ohle and R. Reimer
Structural Variations in the Neutral Thermosphere During the
D-Region Winter Anomaly

Auroral Atmosphere and lonosphere

B. Theile
A Sounding Rocket Campaign for Studying Heat Deposition into the
Tonosphere During Substorm Events

A. Dumbs and E. Neske
High Latitude Ionospheric Structures

F. Fischer and G. Schmidtke
Auroral EUV Emissions (50-132 nm)

T. A. Jacobsen, P. Ldmmerzahl, E. Hettmannsperger, D. Krankowsky,

J. Troim and B. N. Maehlum
Results from a Rocket Measurement of the Neutral and Ionized Lower
F-Region Composition in Association with an Auroral Arc

Yu. K. Chasovitin and V. B. Shushkova
Electron Density Variations in the Polar Region from 70 to 210 km

THE MAGNETOSPHERE
Observations of the High Latitude Topside lonosphere

K. Spenner, K. Rawer and W. Ott
Thermal Plasma and Field Aligned Ion Drift at the Beginning of an
Auroral Disturbance

A. Best, D. Johanning, F. Jiricek, H. R. Lehmann, R. Treumann, P. Triska
and C. U. Wagner
Interpretation of Coordinated Electron Density, Temperature, and VLF-
Measurements Onboard Intercosmos-10

ix

287

291

297

301

305

312

317

321

325

331

335



X Contents

Ja. I. Likhter, V. I. Larkina, Yu. M. Mikhailov, V. V. Afonin,

G. L. Gdalevich, K. B. Serafimov, L. G. Bankov, Ts. P. Dachev,

N. S. Trendafilov, F. Jiricek, J. Smilauer, P. Triska and J. Vojta
ELF-VLF Emissions, Ion Density Fluctuations and Electron
Temperature in the Ionospheric Trough

W. J. Burke, R. C. Sagalyn, M. Smiddy, M. C. Kelley and S. T. Lai
Electric Fields at High Latitudes in the Topside Ionosphere Near
the Dawn-Dusk Meridian

Precipitation of Energetic Charged Particles

W. R. Sheldon, J. R. Benbrook, E. A. Bering, H. Leverenz and J. L. Roe-
der

Longitudinal Variation of the High Altitude X-ray Flux During Quiet
Geomagnetic Conditions

E. A. Lauter, A. Grafe, B. Nikutowski, J. Tauberheim, R. Treumann and
C. U. Wagner
PSE Morphology and Medium Latitude Radiation Belt Electron Pitch-
angle Diffusion Coefficients: A Test of the PSE-Model

N. M., Shutte, A. I. Puolokainen and V. F. Kopylov
High and Low Latitude Energy Spectra of Protons and Electrons
Precipitating into the Ionosphere Observed with the Satellite
""Cosmos-900"

J. M. Penman, J. K. Hargreaves and C. E. McIlwain
The Relation Between 10 to 80 keV Electron Precipitation Observed
at Geosynchronous Orbit and Auroral Radio Absorption Observed with
Riometers

Active Experiments

E. Rieger, H. Foeppl, G. Haerendel, A. Valenzuela, I. A. Zhulin,
V. I. Gaidansky, V. S. Dokoulin, Yu. Ya. Ruzhin and T. J. Hallinan
The Barium Ion Jet Experiment of Porcupine 2

THE SUN AND THE INTERPLANETARY MEDIUM
Solar X-Radiation

J. H. Parkinson, W. Ku, R. Novick and N. J. Veck
Solar X-ray Flares Observed with the Columbia University Instrument
on 0S0-8

V. V. Archangelsky, A. V. Baskakov, Yu. E. Charikov, Yu. G. Derevitsky,

P. B. Smitriev, A. G. Enikeev, G. E. Kocharov, V. P. Lazutkov,

G. A. Matveev, V. 0. Naidenov, M. I. Savchenco and A. A. Sementsov
Observation of Solar X-radiation On Board "Prognoz-6"

G. Elwert and R. R. Rausaria
Spectrum and Anisotropy of Hard Flare X-rays on the Basis of
Multiple Electron Scattering

339

343

347

351

357

363

367

375

381

385



Contents
Solar Energetic Charged Particles

M. A. Shea and D. F. Smart
A Comparison of the Characteristics of Solar Proton Events for the
Last Two Solar Minima

D. F. Smart and M. A. Shea
Current Status of Short-term Solar Proton Predictions

R. Reinhard, E. C. Roelof and R. E. Gold
Separation and Analysis of Temporal and Spatial Variations in the
April 10, 1969 Solar Flare Particle Event

J. W. Bieber, J. A. Earl, G. Green, H. Kunow, R. Miller-Mellin and
G. Wibberenz

Interpretation and Analysis of Solar Energetic Particle Intensities
and Anisotropies Observed Aboard Helios 2 on 28 March 1976

V. G. Kurt, Yu. I. Logachev, N. F. Pissarenko and V. G. Stolpovsky
Charged Particles Produced in Small Solar Flares Observed at 1 AU

V. G. Kurt, Yu. I. Logachev, V. G. Stolpovsky, N. F. Pissarenko,
M. Gros, A. Raviart, L. Treguer and T. Gombost
Analysis of Energetic Particle Events Following Solar Flares of
September 24 and November 22, 1977

Solar Wind

J. M. Ajello and N. Witt
Simultaneous H(1216A) and He(584&) Observations of the Interstellar
Wind by Mariner 10

COSMIC DUST

Dust in Planetary Magnetospheres

D. A. Mendis
Dust-Magnetospheric Interactions

Three-dimensional Distribution of Dust

L. Kresak
Three—-dimensional Distributions of the Potential Sources of Inter-
planetary Dust

K. D. Sehmidt and E. Grin
The Distribution of Orbital Elements of Interplanetary Dust in the
Inner Solar System as Detected by the Helios Space probe

D. W. Hughes
The Action of the Poynting-Robertson Effect and Radiation Pressure
on the Mass Distribution Index of Micrometeoroids

D. W. Schuerman
The Brightness/Unit Volume of the Zodiacal Light as Determined from
Pioneer 10

xi

391

395

399

403

407

413

417

423

435

439

443

447



®xii

R.

J.

r
[V

W.

R.

Z.

R.

B.

J.

R.

A.

B.

Conteuts

Dumont, M. Rapaport, D. Schuerman and A. C. Levasseur—Regourd
Inversion of the Zodiacal Brightness Integral for an Out-of-Ecliptic
Photometer

Dust of Lunar Origin

A. M. MeDonnell
Lunar Surface Grain Motion: Electrostatic Charging, Supercharging
(Electret Effects) and Mechanical Bonding

A. M. McDonnell, R. P. Flavill and R. J. Allison
Tertiary, Secondary and Primary Impact Crater Populations on Lunar

Rocks: Configurations where Population Inversion Occurs

M. Alexander and J. D. Corbin
Lunar Ejecta in Heliocentric Space

D. Mercer, L. Dunkelman, D. A. Klinglesmith and G. C. Alvord
Lunar Libration Region L, Photometry

Cometary Dust

Sekanina

Flyby-and Rendezvous—type Comet Missions from the Standpoint of Large-

particle Dust Experiments

H. Giese, G. H. Sclhwehm and R. H. Zerull
A Concept for Analysis of Cometary Dust by Light Scattering Experi-
ments on Future Cometary Probes

K. Dalmanm, H. Fechtig and J. Kissel
Dust Experiment for a Rendezvous—Cometary-Mission

MATERIALS SCIENCES IN SPACE
Use of Composite Materials in Space
S. Hansen and K. C. Tennyson
Polymer Matrix Composite Materials Experiment to be Flown on the
Space Shuttle LDEF Mission

Materials Science under Micro-gravity Conditions

J. Naumarn
Materials Processing in Space - an Overview of Studies in the U.S.A.

F. witt
Crystal Growth and Segregation in Space: A Critical Assessment Based
on Results Obtained During the ASTP Mission

Deserno and D. Faust
Technological Experiments in Microgravity-TEXUS I and IT

451

455

459

463

467

471

475

479

485

489

503

507



Contents

R. Briuckner

Interfacial Convection Observed under Microgravity Conditions During

the TEXUS-I Experiment

H. J. Fischer and R. Kuhl

Possibilities for Physical Experiments in Materials Science using
Near Zero-g-Conditions

W. Uelhoff and K. J. Girtner
A Television Picture Processing System for the Investigation of
Crystal Growth Processes

D. R. Uhlmann, P. A. Aubourg and B. Joiner
Multiphase Dispersions by Crystallization Processing

G. Perrier, C. Belouet, J. Omaly and R. Cadoret
Vapour Growth of HgI, in Sealed Ampoules

J. J. Favier
The Thermal Investigation of Solidifications Carried Out in a
Cartridge Furnace in Space

Convection under Micro-gravity Conditions

H. Oertel
Convection under Normal and Reduced Gravity

A. Scharmann, D. Schwabe, F. Preisser and R. Oeder
Experiments on the Relevance of Marangoni Convection for Materials
Science in Space

W. Wuest and Ch. H. Chun
Thermal Marangoni Convection

S. Ostrach
Convection Due to Surface~tension Gradients

D. Langbein
Effects of Convection on Crystal Growth under Terrestrial and
Space Conditions

G. S. R. Sarma
Marangoni Convection in a Fluid Layer under the Action of a Trans-
verse Magnetic Field

A. Bewersdorff
A Mechanism for Macroscopic Phase Separation in Emulgated Liquid
Systems

D. A. Saville
Fluid Mechanics of Continuous Flow Electrophoresis

L. G. Napolitano
Electrofluid Dynamics of Interfaces

Author Index

xiii

511

515

519

525

531

535

545

555

559

563

571

575

579

583

599

613



	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10

