
Landolt-Börnstein 
Numerical Data and Functional Relationships in Science and Technology 
New Series / Editor in Chief: W. Martienssen 
 

Group III:  Condensed Matter 
Volume 43 
 
 

Crystal Structures  
of  
Inorganic Compounds 
Subvolume A 
Structure Types 

Part 4 
Space groups (189) P-62m – (174) P-6 
 
 
 
Editors: 
P. Villars, K. Cenzual 
 
 
Contributors: 
J. Daams, R. Gladyshevskii, O. Shcherban 
and 
V. Dubenskyy, N. Melnichenko-Koblyuk, O. Pavlyuk, I. Savesyuk,  
S. Stoiko, L. Sysa 
 
 
 
 
 

 



  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
ISSN 1615-1925 (Condensed Matter) 
 
ISBN-10 3-540-25850-7 Springer Berlin Heidelberg New York 
ISBN-13 978-3-540-25850-6 Springer Berlin Heidelberg New York 
 
 
Library of Congress Cataloging in Publication Data 
Zahlenwerte und Funktionen aus Naturwissenschaften und Technik, Neue Serie 
Editor in Chief: W. Martienssen 
Vol. III/43A4: Editors: P. Villars, K. Cenzual 
At head of title: Landolt-Börnstein. Added t.p.: Numerical data and functional relationships in science and technology. 
Tables chiefly in English. 
Intended to supersede the Physikalisch-chemische Tabellen by H. Landolt and R. Börnstein of which the 6th ed. began publication in 1950 
under title: Zahlenwerte und Funktionen aus Physik, Chemie, Astronomie, Geophysik und Technik. 
Vols. published after v. 1 of group I have imprint: Berlin, New York, Springer-Verlag 
Includes bibliographies. 
1. Physics--Tables. 2. Chemistry--Tables. 3. Engineering--Tables. 
I. Börnstein, R. (Richard), 1852-1913. II. Landolt, H. (Hans), 1831-1910. 
III. Physikalisch-chemische Tabellen. IV. Title: Numerical data and functional relationships in science and technology. 
QC61.23  502'.12 62-53136 
 
This work is subject to copyright. All rights are reserved, whether the whole or part of the material is concerned, specifically the rights of 
translation, reprinting, reuse of illustrations, recitation, broadcasting, reproduction on microfilm or  in other ways, and storage in data banks. 
Duplication of this publication or parts thereof is permitted only under the provisions of the German Copyright Law of September 9, 1965, in 
its current version, and permission for use must always be obtained from Springer-Verlag. Violations are liable for prosecution act under 
German Copyright Law. 
 
Springer is a part of Springer Science+Business Media 
springeronline.com 
© Springer-Verlag Berlin Heidelberg 2006 
Printed in Germany 
 
The use of general descriptive names, registered names, trademarks, etc. in this publication does not imply, even in the absence of a specific 
statement, that such names are exempt from the relevant protective laws and regulations and therefore free for general use. 
 
Product Liability: The data and other information in this handbook have been carefully extracted and evaluated by experts from the original 
literature. Furthermore, they have been checked for correctness by authors and the editorial staff before printing. Nevertheless, the publisher 
can give no guarantee for the correctness of the data and information provided. In any individual case of application, the respective user must 
check the correctness by consulting other relevant sources of information. 
 
Cover layout: Erich Kirchner, Heidelberg 
Typesetting: Authors and Redaktion Landolt-Börnstein, Darmstadt  
Printing and binding: AZ-Druck, Kempten 
 
SPIN: 1092 0527 63/3020 - 5  4  3  2  1  0 – Printed on acid-free paper 



  

Editors 

P. Villars 
Materials Phases Data System 
CH-6354 Vitznau, Switzerland 
e-mail: villars@mpds.ch 
 
K. Cenzual 
Department of Inorganic, Analytical and Applied Chemistry 
Geneva University 
CH-1211 Geneva, Switzerland 
e-mail: Karin.Cenzual@chiam.unige.ch 
 

Contributors to Subvolume III/43 A 4 

J. Daams 
Materials Phases Data System 
CH-6354 Vitznau, Switzerland 
 
R. Gladyshevskii 
Department of Inorganic Chemistry 
Ivan Franko National University of Lviv 
UA-79005 Lviv, Ukraine 
 
O. Shcherban 
Scientific Consulting Company Structure-Properties 
UA-79026 Lviv, Ukraine 
 
and 
 
V. Dubenskyy, N. Melnichenko-Koblyuk, O. Pavlyuk, I. Savesyuk, S. Stoiko, L. Sysa 
Scientific Consulting Company Structure-Properties 
UA-79026 Lviv, Ukraine 
 
 
 
 
 
 



 

Editorial Office 
Gagernstr. 8, D-64283 Darmstadt, Germany 
fax: +49 (6151) 171760 
e-mail: Redaktion.Landolt-Boernstein@springer.com 

Internet 
http://www.landolt-boernstein.com/ 
 



  

Preface 

In the 1970s Landolt-Börnstein published a series of volumes containing 
crystallographic data for organic (III/5 Structure Data of Organic Crystals), 
intermetallic (III/6 Structure Data of Elements and Intermetallic phases) and 
inorganic compounds (III/7 Crystal Structure Data of Inorganic Compounds). During 
the 30 years that have passed, the experimental methods leading to a complete 
structure determination have considerably improved and the large number of crystal 
structures known today justifies the publication of a new compilation. 
 
The present volume will cover both intermetallic and classical inorganic compounds, 
a clear limit having been drawn by excluding compounds that contain C-H bonds. 
Whereas the earlier edition listed space group/crystal system and cell parameters for 
different classes of compounds, we have here chosen a different approach by 
grouping known crystal structures into structure types. The structure type concept is 
widely used among inorganic compounds, where the number of isotypic compounds 
can reach several hundreds. The first subvolumes will contain complete 
crystallographic data sets, including atom coordinates, that represent distinct 
structure types, whereas the last subvolumes will list cell parameters of isotypic 
compounds. The crystallographic data are accompanied by remarks and 
crystallographic features common to isotypic compounds, such as the atomic 
environments, a brief description of the main structural features, and drawings of 
selected structure types. 
 
In the definition used here, structures belonging to the same structure type crystallize 
in the same space group, have similar cell parameters and similar representative 
atom coordinates. The latter criterion requires that they are isopointal, i.e. they have 
the same Wyckoff sequence (sequence of Wyckoff positions). Following this 
scheme, the structure types are ordered according to the space group number and the 
Wyckoff sequence. The present subvolume, the fourth of the series, contains data for 
some 750 hexagonal (space groups # 189 to 174) structure types, reported up to the 
year 2005. 
 
We would like to thank the coauthors for their contribution and all other 
collaborators on the databases TYPIX and Pauling File, who have, through the years, 
helped in compiling and analyzing the large number of structural data that constitute 
the basis of this work. 
 
 
Switzerland, March 2006 The Editors 
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