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COSPAR 
SPACE RESEARCH XII 

Proceedings of Open Meetings of Working Groups of the 
Fourteenth Plenary Meeting of COSPAR, 
and of the 
Symposium on Total Solar Eclipse of 7 March, 1970 
(Sponsored by COSPAR, IUGG, IAU and URSI), 
and of the 
Symposium on Dynamics of the Thermosphere and Ionosphere 
above 120 km 
(Sponsored by URSI and COSPAR), 
and of the 
Symposium on High Angular Resolution Astronomical Obser­
vations from Space 
(Sponsored by COSPAR and IAU). 

Held in Seattle, U.S.A., June-July 1971. 
Edited by S. A. BOWHILL, L. D. JAFFE, and M. J. RYCROFT. 
1972, XL, 1815 pages (2 volumes) - 995 illustrations - 120 tables-gr. octav cloth-
M260,- . 
Order-No. 761 674 2 (3059/XII). 

LIFE SCIENCES 
AND SPACE RESEARCH X 

Proceedings of the Open Meeting of Working Group 5 of the 
Fourteenth Plenary Meeting of COSPAR 

Held in Seattle, U.S.A., June-July 1971. 
Edited by W. VISHNIAC. 
1972, X, 228 pages - 103 illustrations - 25 tables - gr. octav - cloth M50 , - . 
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Many of the papers delivered, both at open meetings of the various COSPAR Work­
ing Groups and at two of the three specialized symposia held contemporaneously, are 
presented in the volumes Space Research XII and Life Sciences and Space Research X. 

Space Research XII contains the papers presented at the specialized symposia 
(marked *) as well as those presented at the open meetings of the Working Groups, 
collected into the following main sections: 'The Moon'; 'Venus and Mars'; 'Cosmic 
Dust'; 'The Earth Observed from Space'; 'The Earth's Neutral Atmosphere'; '*Dynam-
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ics of the Thermosphere and Ionosphere Above 120 km'; 'The Ionosphere'; 'Polar 
Ionosphere and Precipitation of Low Energy Charged Particles'; 'Solar Terrestrial 
Relationships'; 'Astronomy'; '*High Angular Resolution Astronomical Observations 
from Space.' 

Life Sciences and Space Research X opens with papers presented at a meeting to dis­
cuss planetary quarantine, and continues with other papers concerned with the effects 
of space on life, as follows: 'Effects of Weightlessness on Primates'; 'Effects of Weight­
lessness on Cells and Tissues, Bacteria and Plants'; 'Effects of Chronic Irradiation'; 
'Effects of Space on Living Matter'; 'Preparations of the Exploration of Mars'. 

Still available: 

SPACE RESEARCH XI 
Proceedings of Open Meetings of Working Groups of 
the Thirteenth Plenary Meeting of COSPAR, 
of the 
Symposium on Remote Sounding of the Atmosphere 
(jointly sponsored by COSPAR, WMO and 
IAMAP/IUGG) 
Held in Leningrad, U.S.S.R., May 1970 

Edited by K. Ya. KONDRATYV, M. J. RYCROFT, and C. SAGAN. 
1971, XX + 757 pages (2 volumes) - 380 illustrations - 51 tables - gr. 8 ° - cloth M200, - . 
Order-No. 761 513 3 (3059/XI) 

LIFE SCIENCES 
AND SPACE RESEARCH IX 

Proceedings of the Open Meeting of Working Group 5 at the 
Thirteenth Plenary Meeting of COSPAR. 
Held in Leningrad, U.S.S.R., May 1970. 

Edited by W. VISHNIAC. 
1971, X + 202 pages, 66 illustrations - gr. 8° - cloth M 4 5 , - . 
Order-No. 761 621 6 (3060/IX) 
Please give orders for continuation through your bookseller. 

AKADEMIE-VERLAG 
-BERLIN 
German Democratic Republic 
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ASTROPHYSICAL LETTERS 
An International Express Journal 

Editors: 
Alan Maxwell Evry Schatzman 
Harvard College Observatory Institut d'Astrophysique, Paris 

Assistant Editor: 
Simon Mitton, Mullard Radio Astronomy Observatory, Cambridge 

This journal is devoted to the rapid circulation of new views and discoveries in all 
branches of astrophysical research. Each issue includes several short communications, 
compiling a wealth of data formerly accessible only through the combined use of many 
astronomical periodicals. Its international scope and monthly publishing schedule as­
sure readers of receiving the best and most up to date information available in the field. 

Please write for further information and details of subscription rates to: 

Gordon and Breach Science Publishers Ltd. 
41/42 William IV Street, London W.C. 2, England 

ASTROPHYSICS A N D SPACE SCIENCE 
An International Journal of Cosmic Physics 

Editor-in-Chief: Zdenek Kopal, Manchester 
Co-Editors: A. G. W. Cameron, C. de Jager, M. Kitamura, J. Kleczek, S. B. PikePner 

Asst. Editor: M. D. Moutsoulas 
Editorial Asst.: Miss Ellen B. Finlay 

Contents of Volume 16, No. 2 - May 1972 

S. P. S. Anand and M. M. Shara / The Mass and Angular Momentum Losses from Spinars. - R. R. 
Newton / Astronomical Evidence Concerning Non-Gravitational Forces in the Earth-Moon System. -
John A. O'Keefe / The Origin of the Moon: Theories Involving Joint Formation with the Earth. -
Giorgio Pannella / Paleontological Evidence on the Earth's Rotational History since Early Precambrian. -
Richard Bellman and Sueo Ueno / Invariant Imbedding and Chandrasekhar's Planetary Problem of 
Radiative Transfer. - P. C. W. Fung / Quasi-Linear Interaction of Whistler-Mode Waves,and Non­
thermal Electrons. - Robert L. Brown / Near Resonant Charge Transfer Processes at Thermal Energies. -
K. Shankara Sastry / Changes in the Gravitational Energy of Galaxies During Collisions. - Marvin 
L. White / An Asymmetrically Rotating Fluid Disc with Applications. - Harold C. Urey / Evidence for 
Objects of Lunar Mass in the Early Solar System and for Capture as a General Process for the Origin of 
Satellites. - C. Barbieri and L. Rosino / Studies in Blue Objects at High Galactic Latitudes. Faint Blue 
Objects in the Field of BD + 29°2348 (The Galactic North Pole). 
Research Notes: Satio Hayakawa / Dust Grain Origin of Cosmic Ray Air Showers. - John E. Mack and 
Donald E. Robbins / Observational Evidence Relating to a Recent Theory on the Origin of the Universal 
X-Ray Background. - Abstracts of forthcoming papers. 

Subscription price per volume of 500 pages Dfl. 135,- (US S 43.20) including postage. 
Five volumes are published yearly. 

Personal subscription price on request. 

D. REIDEL PUBLISHING COMPANY 
DORDRECHT-HOLLAND 
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RAUMFAHRTFORSCHUNG 
The DGLR*-Journal for Space Technology 

is published bi-monthly and represents the logical supple­

ment to periodicals on space physics and planetology. 

RAUMFAHRTFORSCHUNG, the German Space Periodic­

al, was founded in 1957 and Vol. 16 appears in 1972. The 

present circulation is 3300, with subscribers in more than 

30 countries. 

Each issue comprises 6 to 8 original papers in German or 

English, with in addition an illustrated survey about the tech­

nical and scientific astronautical achievements of the past two 

months. 

The No. 2/72 issue comprises the 8 papers of the COST RE­

DUCTION IN SPACE OPERATIONS SYMPOSIUM of 

the International Academy of Astronautics (IAA), held dur­

ing the 22nd Congress of the IAF, Brussels, Sept. 1971. 

The price per issue is DM 6.- plus postage; the annual sub­

scription is DM 36.-. ($11.00). 

Please ask for a free sample copy of RAUMFAHRTFOR­

SCHUNG: 

G-8012 Ottobrunn (near Munich), Liebigweg 10 

* DGLR Deutsche Gesellschaft fur Luft- und Raumfahrt (German Society for Aero­
nautics and Astronautics) 

* 
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THE MOON 
An International Journal of Lunar Studies 

Editors: H. Alfven, Royal Institute of Technology, Stockholm, Sweden; Z. Kopal, 
University of Manchester, England; H. C. Urey, University of California, La Jolla, 
Calif., U.S.A. 
Managing Editor. Z. Kopal, University of Manchester, England. 
Assoc. Managing Editor: M. D. Moutsoulas, University of Manchester, England. 
Editorial Assistant: Miss E. B. Finlay, University of Manchester, England. 

Contents of Volume 4, Nos. 1/2 

W. R. Sill / Lunar Conductivity Models from the Apollo 12 Magnetometer Experi­
ment. - W. W. Mendell and F. J. Low / Post-Sunset Cooling Behavior of the Lunar 
Surface. - Zdenek Kopal / Moments of Inertia of the Lunar Globe, and Their Bearing 
on Chemical Differentiation of Its Outer Layers. - R. M. Housley and F. J. Morin 
/ Electrical Conductivity of Olivine and the Lunar Temperature Profile. - R. Hide / 
Comments on the Moon's Magnetism. - Anthony F. Gangi / The Lunar Seismogram. 
- J. R. Dunn and M. Fuller / Thermoremanent Magnetization (TRM) of Lunar Sam­
ples. - Palmer Dyal and Curtis W. Parkin / Lunar Properties from Transient and 
Steady Magnetic Field Measurements. - C. J. Cremers / Thermal Conductivity of 
Apollo 12 Fines at Intermediate Density. - Roger G. Burns, Frank E. Huggins, and 
Rateb M. Abu-Eid / Polarized Absorption Spectra of Single Crystals of Lunar Pyr­
oxenes and Olivines. - D. B. DeBra, J. C. Harrison, and P. M. Muller / A Proposed 
Lunar Orbiting Gravity Gradiometer Experiment. - Walter E. Brown, Jr. / Lunar 
Subsurface Exploration with Coherent Radar. - Richard C. Birkebak / Apollo 12 
Thermal Radiation Properties. - A. Colbert Reisz, Donald L. Paul, and Theodore R. 
Madden / The Effects of Boundary Condition Asymmetries on the Interplanetary 
Magnetic Field-Moon Interaction. - Alvin J. Cohen / Trace Ferric Ion in Lunar and 
Meteoritic Tinanaugites. - J. Derral Mulholland and Eric C. Silverberg / Measurement 
of Physical Librations Using Laser Retrorefiectors. - T. Nagata, R. M. Fisher, and 
F. C. Schwerer / Lunar Rock Magnetism. - F. C. Schwerer, G. P. Huffman, 
R. M. Fisher, and T. Nagata / D.C. Electrical Conductivity of Lunar Surface Rocks. 
- M. Nan Toksoz, Sean C. Solomon, John W. Minear, and David H. Johnston / Ther­
mal Evolution of the Moon. - Thomas J. Ahrens and John D. O'Keefe / Shock Melting 
and Vaporization of Lunar Rocks and Minerals. - Bibliography. 

All these articles are Communications presented at the Conference on Lunar Geophy­
sics, held October 18-21, 1971, at the Lunar Science Institute in Houston, Texas, 
U.S.A. 

Subscription price per volume of four issues Dfl. 135,— (USS 43.88), including postage. 
Two volumes are published yearly. Personal subscription price on request. 

D. REIDEL PUBLISHING COMPANY 

DORDRECHT-HOLLAND 
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SOLAR PHYSICS 
A Journal for Solar Research and the Study of Solar Terrestrial Physics 

Editors: C. DE JAGER, University of Utrecht; Z. SVESTKA, Fraunhofer Institute. 

Contents of Volume 23, No. 2 - April 1972 

Richard C. Altrock and Richard C. Canfield / Observations of Photospheric Pole-
Equator Temperature Differences. - Jan W. Wijbenga and Cornelis Zwaan / Em­
pirical NLTE Analyses of Solar Spectral Lines. I: A Method and Some Applications 
to Earlier Analyses. - A. Wittmann / Detection of Blends in the Vicinity of Zeeman 
Lines. - J. Harvey and Robert Howard / Observations of Short Period Oscillations 
in Two Dimensions. - J. O. Stenflo / Evolution of Solar Magnetic Fields Over an 
11-Year Period. - Marcos E. Machado and Hugo Grossi Gallegos / Macroscopic 
Motions in Prominences. I: The Prominence of 26 March, 1971. - Oddbjorn Engvold / 
The Internal Motion of Quiescent Prominences. - Marcos E. Machado / Analysis of 
Two Active Prominences. - Helen W. Dodson, E. Ruth Hedeman, and Marta Rovira 
de Miceli / Comments on Filament-Disintegration and Its Relation to Other Aspects 
of Solar Activity. - L. Heroux, M. Cohen, and Monique Malinovsky / The Inter­
pretation of XUV Rocket Measurements of Intensity Ratios of Solar Spectral Lines 
of the Lithium-like Ions Ovi, Nevm, and Mgx. - G. Ratier et J.-P. Rozelot / Sur la 
determination du rapport d'intensite des raies infrarouges de l'ion Fexin. - K. S. de 
Boer and S. R. Pottasch / On the Abundance of Calcium in the Solar Corona. -
Martin D. Altschuler and R. Michael Perry / On Determining the Electron Density 
Distribution of the Solar Corona from K-Coronometer Data. - C. Sawyer and M. W. 
Haurwitz / Faculae and East-West Symmetry of Sunspot Area. - P. A. Sturrock / 
A Classification of Magnetic Field Configurations Associated with Solar Flares. -
Patrick S. Mcintosh and Richard F. Donnelly / Properties of White Light Flares. I: 
Association with Ha Flares and Sudden Frequency Deviations. - S. R. Kane and 
R. P. Lin / Location of the Electron Acceleration Region in Solar Flares. - J. Hirsh-
berg, S. J. Bame, and D. E. Robbins / Solar Flares and Solar Wind Helium Enrich­
ments: July 1965-July 1967. - C. Dilworth, D. Maccagni, F. Perotti, E. G. Tanzi, 
J. P. Mercier, A. Raviart, L. Treguer, and M. Gros / High Energy Electrons Detected 
During Solar Flares. 

Research Notes: E. L. Lewis, L. F. McNamara, and H. H. Michels / The Broadening 
of the Sodium D-Lines. - S. Y. Liu, N. R. Sheeley, Jr., and Elske v. P. Smith / Time 
Behavior of Can K2V Spectral Features in Non-Magnetic Regions of the Solar Disk. -
D. E. Blackwell, B. S. Collins, and A. D. Petford / The Solar Abundance of Man­
ganese. - Franz-Ludwig Deubner / On the Power Spectrum of the Photospheric 
Resonance Oscillations. - Abstracts of Papers from Other Journals. - Erratum. 

Subscription price per volume of 500 pages 
Dfl. 130,- (US $ 42.25) including postage. 

Five volumes are published yearly. Personal subscription price on request. 

D. REIDEL PUBLISHING COMPANY 
DORDRECHT-HOLLAND 
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WATER, AIR, AND SOIL POLLUTION 
An International Journal of Environmental Pollution 

Editor: B. M. McCormac, Palo Alto, Calif. 

Editorial Board: A. F. Agnew, Pullman, Wash.; W. Bischof, Stockholm; V. Chanasyk, 
Guelph, Ont.; R. J. Charlson, Seattle, Wash.; R.B.Clark, Newcastle-upon-Tyne; 
F. di Castri, Valdivia; W. J. Drescher, Madison, Wise; E. F0yn, Oslo; W. R. Gard­
ner, Madison, Wise; A. J. Gilmour, Melbourne; K. Grasshoff, Kiel; G. F. Humphrey, 
Cronulla; R. E. Kohn, Edwardsville, 111.; V. A. Kovda, Moscow; S. N. Linzon, Toron­
to, Ont.; D.H.Lucas, Leatherhead, Surrey; P. H. McGauhey, Richmond, Calif.; 
M. A. McWhinnie, Chicago, 111.; W. J. Moroz, University Park, Pa.; B. J. O'Brien, 
Perth; H. M. Papee, Rome; K. C. Pillai, Bombay; J. E. Portmann, Burnham-on-
Crouch, Essex; R.R.Prasad, New Dehli; O. Preining, Vienna; R. A. Ragztokie, 
Madison, Wise.; E. Robinson, Menlo Park, Calif.; H. Shoji, Osaka; A. C. Stern, Chapel 
Hill, N. C ; K. Szesztay, Budapest; G. Tendron, Paris; R. Truhaut, Paris; S. Tsuru, 
Tokyo; J. Ui, Tokyo; R. Varney, Palo Alto, Calif.; M. Waldichuk, West Vancouver, 
B.C.; C.S.White, Albuquerque, N.M.; R. D. Wildman, Rockville, Md.; R. Zerbe, 
Chicago, 111. 

Contents of Volume 1, No. 2, 1972 

Gianna L. Petriconi and Henry M. Papee / On the Photolytic Separation of Halogens 
from Sea Water Concentrates. - T. M. Tanner, L. A. Rancitelli, and W. A. Haller / 
Multielement Analysis of Natural Waters by Neutron Activation, Group Chemical 
Separations, and Gamma-Ray Spectrometric Techniques. - E. M. Levy / Evidence for 
the Recovery of the Waters Off the East Coast of Nova Scotia from the Effects of a 
Major Oil Spill. - Y. K. Chau and M. T. Shiomi / Complexing Properties of Nitrilo-
triacetic Acid in the Lake Environment. - C. G. Bookhout, A. J. Wilson, Jr., T. W. 
Duke, and J. I. Lowe / Effects of Mirex on the Larval Development of Two Crabs. -
C. E. Jenkins, N. A. Wogman, and H. G. Rieck / Radionuclide Distribution in Olym­
pic National Park, Washington. - Hirofumi Tanaka, Toshiharu Takanashi, and 
Michihiko Yatazawa / Experimental Studies on Sulfur Dioxide Injuries in Higher 
Plants. - R. H. Koebke / Streaming of a Particulate Aerosol Due to Acoustic Excita­
tion. - Books Reviews. - Books Received. 

Subscription price per volume of 4 issues Dfl. 150,- (US $ 48.75) including postage. 

One volume is published yearly. 

Personal subscription price on request. 

D. REIDEL PUBLISHING COMPANY 
D O R D R E C H T - H O L L A N D 
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