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Historical context



Knowledge resources for the 
crystallographers of tomorrow

knowledge = scientia (Latin)

science



The Translation Movement

• Some exposure to Hellenic ideas during Arab expansion 
under Umayyads

• Aristotle appears to Caliph Al-Mamun in dream (8th century 
CE)

• 8th-10th century: Abbasid Caliphs promote the flowering of 
Arabic philosophy, mathematics and Persian literature

• Western Europe receives Greek ideas via Arabian tradition

• Al-Kindi, Avicenna (Ibn Sina), Averroes (Ibn Rushd)

Al-Kindi (801-873 CE)

Avicenna (980-1037 CE)

Averroes (1126-1198 CE)



Out of the Dark Ages I

• ‘Publication’

• Translation

• Communication

‘If I have seen further it is by standing on 
the shoulders of giants.’

Isaac Newton (1643-1727 CE)

– the survival of ideas



Out of the Dark Ages II
2. The situation by 1939

The scientific foundations of modern crystallography were laid in 1912 by 
Laue's discovery of X-ray diffraction followed immediately by the invention of 
crystal structure analysis by the two Braggs - son and father. 

Three committees were set up to investigate a coordinated abstracting 
scheme, the preparation of standardized space-group tables and the 
standardization of crystallographic nomenclature.

The Tables Committee consolidated its plans at a 12 day meeting organized by 
Ewald and Bernal and held at Paul Niggli's institute in Zurich in 1930. The 
eventual outcome was the publication in 1935 of the splendid two volumes of 
the Internationale Tabellen zur Bestimmung von 
Kristallstrukturen (International Tables for the Determination of Crystal 
Structures). 

The Strukturbericht, edited at first by Ewald and Hermann and then by 
Hermann alone, provided critical summaries of structure papers covering the 
years 1913 to 1939.

The internationally recognized but commercially owned journal Zeitschrift für 
Kristallographie, which had been founded by Paul Groth in 1877, had Paul 
Niggli as its Editor-in-Chief.

Acta. Cryst. (1998). A54, 687-696
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The internationally recognized but commercially owned journal Zeitschrift für 
Kristallographie, which had been founded by Paul Groth in 1877, had Paul 
Niggli as its Editor-in-Chief.

WWII 1939-1945
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Out of the Dark Ages II
3. 1941-1946

World War II put a stop to many crystallographic activities, but not completely.

In March 1944. Ewald … ended with a strong plea for the formation of an international 

society or union which would represent the new crystallography. 

The union he envisaged would be responsible for publishing an international journal of 

crystallography as well as archives, abstracts, space-group tables and structure reports.

At about the same time, ideas for a crystallographic journal were being developed in the 

USA. 

Publications Sub-Committee under Sir Lawrence Bragg … looked seriously at the 

possibilities.

views … communicated both to the Americans and to Russian crystallographers.

The Russians were keen for an international journal of crystallography to be founded to 

replace the then defunct Zeitschrift für Kristallographie.

Once the war was over, there was a widening circle of correspondence with leading 

crystallographers in several countries.

The upshot was an international conference held in London … explore the starting of a 

journal and the formation of an International Union.

Acta. Cryst. (1998). A54, 687-696
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Birth of an International Scientific 
Union

• 7 April 1947 IUCr admitted 

to ICSU

• 1 March 1948 First issue 

of Acta Crystallographica

• 28 July–3 August 1948 

First Congress and General 

Assembly, Harvard 

University, USA
J. D. Bernal, C. V. Raman, C.Palache, P. P. Ewald, A. L. 
Patterson. (From the collection of C. Frondel. AIP Niels Bohr 
Library.)



An International Scientific Union
= an International Union of Scientists

• Freedom of movement and expression (ICSU Statute No. 5; Principle of 
Universality in Science)

• Representation on bodies with aims that overlap with the aims and activities 
of the Union (ICTNS, ICSTI, CODATA, ICSU, COSPAR)

• Capacity building (Initiative in Africa; IYCr2014)

• Support travel and meeting attendance (Calendar Subcommittee; Visiting 
Professorships)

• Ewald Prize

• Voice of crystallographers

• Ethics in science

• Unacceptability of plagiarism/data falsification

• Inappropriateness of bibliometrics as sole proxy for evaluation



An International Scientific Union
= an International Union of Science

Objectives (http://www.iucr.org)

• to promote international cooperation in crystallography 

• to contribute to all aspects of crystallography

• to promote international publication of crystallographic research

• to facilitate standardization of methods, units, nomenclatures and 
symbols

• to form a focus for the relations of crystallography to other 
sciences.
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For all mankind – collaborations with 
UNESCO

The IUCr enjoyed financial 
support from UNESCO (among 
others) for

• Acta Crystallographica
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For all mankind – collaborations with 
UNESCO

The IUCr enjoyed financial support 
from UNESCO (among others) for
• Acta Crystallographica
• International Tables for X-ray 

Crystallography
• Structure Reports
• Teaching Pamphlets
• IUCr-UNESCO Project on the 

Teaching of Crystallography

"IUCr-UNESCO Project on the Teaching of Crystallography" (1972). J. Appl. 
Crystallogr., 3, 251-252.
http://journals.iucr.org/j/issues/1972/03/00/a09541/a09541.pdf



Scientific Publications of 
the IUCr



Acta Crystallographica

• Founded 1948
• Founding Editor P. P. Ewald
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Crystallography Journals Online

IUCrJ

Acta Crystallographica Section A: Foundations and Advances
Acta Crystallographica Section B: Structural Science, Crystal Engineering and Materials

Acta Crystallographica Section C: Structural Chemistry
Acta Crystallographica Section D: Biological Crystallography

Acta Crystallographica Section E: Crystallographic Communications

Acta Crystallographica Section F: Structural Biology Communications
Journal of Applied Crystallography

Journal of Synchrotron Radiation



IUCr Journals are innovative

• 1948 Structure factors (data deposition) required

• 1992 Table of contents online before the World 
Wide Web

• 1996 Electronic-only submission for Acta C

• 1999 Online publishing platform including 
supporting data and supplementary information

• 2002 All past content online

• 2006 ALPSP Award for Publishing Innovation

• 2008 Author tools for interactive figures



‘Semantic’ content lets you do stuff

An enhanced figure created 
by the author for an article 
in Acta Crystallographica
Section F



IUCr Journals are authoritative

• Rigorous peer review

• Expert editorial boards

• Semi-automated technical review (checkCIF)

• Experienced and skilled technical editing staff

• Duplication checking

• Proper audit of post-publication changes



IUCr Journals are authoritative

Articles in IUCr journals that have been discussed in Citation Classic Commentaries between 1977 and 1992

Hanson, Lea & Skillman HFS atomic scattering factors Acta Cryst. (1963), 16, 1040–1044

Karle & Karle The symbolic addition procedure for phase determination 
for centrosymmetric and noncentrosymmetric crystals

Acta Cryst. (1966), 21, 849–859

Karle & Karle An application of a new phase determination procedure to 
the structure of cyclo(hexaglycyl) hemihydrate

Acta Cryst. (1963), 16, 969–975

Ibers & Hamilton Dispersion corrections and crystal structure refinements Acta Cryst. (1964), 17, 781–782

Schomaker & Trueblood On the rigid-body motion of molecules in crystals Acta Cryst. (1968), B24, 63–76

Doyle & Turner Relativistic Hartree–Fock X-ray and electron scattering 
factors

Acta Cryst. (1968), A24, 390–397

Shannon & Prewitt Effective ionic radii in oxides and fluorides Acta Cryst. (1969), B25, 925–946

McWeeny X-ray scattering by aggregates of bonded atoms. I. 
Analytical approximations in single-atom scattering

Acta Cryst. (1951), 4, 513–519

Berghuis, Haanappel, Potters, Loopstra, MacGillavry 
& Veenendaal

New calculations of atomic scattering factors Acta Cryst. (1955), 8, 478–483

Blow & Crick The treatment of errors in the isomorphous replacement 
method

Acta Cryst. (1959), 12, 794–802

North, Phillips & Mathews A semi-empirical method of absorption correction Acta Cryst. (1968), A24, 351–359

Source: Strickland, P. R. & McMahon, B. (2008). Crystallographic publishing in the electronic age. Acta Cryst. A64, 38-51

http://scripts.iucr.org/cgi-bin/paper?a04305
http://scripts.iucr.org/cgi-bin/paper?a05354
http://scripts.iucr.org/cgi-bin/paper?a03967
http://scripts.iucr.org/cgi-bin/paper?a04248
http://scripts.iucr.org/cgi-bin/paper?a06012
http://scripts.iucr.org/cgi-bin/paper?a05916
http://scripts.iucr.org/cgi-bin/paper?a06734
http://scripts.iucr.org/cgi-bin/paper?a00518
http://scripts.iucr.org/cgi-bin/paper?a01464
http://scripts.iucr.org/cgi-bin/paper?a02647
http://scripts.iucr.org/cgi-bin/paper?a05911


IUCr Journals are accessible

• Open-access titles (IUCrJ, Acta Cryst. E)

• All other journals offer hybrid publication (open access 
of individual articles)

• All data and other supporting material free

• Post-publication author repository deposition

• Waiver of open-access publication charge 
(http://www.iucrj.org/m/services/waiver.html)
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• Open-access titles (IUCrJ, Acta Cryst. E)

• All other journals offer hybrid publication (open access 
of individual articles)

• All data and other supporting material free

• Post-publication author repository deposition

• Waiver of open-access publication charge 
(http://www.iucrj.org/m/services/waiver.html)

• No page charges for subscription journals

• Reduced-price institutional subcriptions (Journal Grants 
Fund: http://journals.iucr.org/services/grantsbdy.html)
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• More full-text (HTML) downloads than most other 
scholarly publishers

• Virtual hyperglossary for technical terms
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IUCr Journals are useful!

• More full-text (HTML) downloads than most other 
scholarly publishers

• Virtual hyperglossary for technical terms

• Immediate access to supplementary information

• Access to structural and experimental data
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But what you really want is the data!

For every small crystal 
structure in IUCr journals

• Interactive visualization 
(Jmol)
• Powder pattern 
visualization/prediction
• Search for similar structures
• Download processed data
• Validate the model
• Download experimental data 
(and do your own 
refinement!)
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International Tables for Crystallography

• 1935-1944 International Tables 
for the Determination of Crystal 
Structures (2 volumes)
• 1952-1989 International Tables 
for X-ray Crystallography (4 
volumes)
• 1983- International Tables for 
Crystallography (8 volumes)
• 2006- International Tables 
Online



International Tables for Crystallography

Enhanced use on the Web



International Tables for Crystallography

Hyperlinking 
to related 
information



Interactive

space-group

help

International Tables for Crystallography



International Tables for Crystallography

Browsable
crystallographic 
ontologies (CIF 
dictionaries)



Symmetry

database

International Tables for Crystallography



Superspace 
Group 
Finder

International Tables for Crystallography



International Tables for Crystallography

Static 
printed 
tabulations 
replaced …



International Tables for Crystallography

… by 
interactive 
graphing 
tools



Structure Reports

• Pre-electronic abstracting and 
indexing

• Now defunct (electronic search 
engines)

• Precursor to structural 
databases (CSD, PDB, COD, ICSD 
etc.)



Book publications

• IUCr/OUP book series:
• IUCr Monographs on Crystallography

• IUCr Texts in Crystallography

• (IUCr Crystallographic Symposia)



Web and social media 
services on IUCr servers
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IUCr web sites

• Crystallography Journals Online

• International Tables Online

• International Union of 
Crystallography

• International Year of 
Crystallography

• World Directory of 
Crystallographers

• Online Dictionary of 
Crystallography

• Discussion forums

• Blogs

• Email discussion lists
• http://mailman.iucr.org/mailman/listinfo



More IUCr web sites

• Regional associates
• http://asca.iucr.org
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More IUCr web sites

• Regional associates

• Commission web sites

• checkCIF

• Publication tools

• Facebook (IUCr)

• Facebook (IYCr2014)

• Twitter

• YouTube
• https://youtube.com/theIUCr



Educational resources



Teaching pamphlets

• Prepared mostly in 1980s
• IUCr Commission on Crystallographic Teaching
• Financial support from UNESCO
• Distinguished authors
• Still widely used
• Now all available as PDF and HTML
• Free to download and distribute
• Accompanied by teaching materials
• Mostly undergraduate level
• Some school level
• Model for future (online-intensive) projects



Crystallography 365



Timelines of crystallography



Web teaching/learning resources



Crystal growing competitions for 
schools



Online dictionary of crystallography



Concluding remarks

• Outreach activities during IYCr2014 have opened 
new avenues for communication and education

• New member countries of IUCr bringing younger 
scientific communities together worldwide

• As the scientific world expands, IUCr remains 
committed to preservation and sharing of 
knowledge

• … and to passing it on to future generations



Thank you!

Brian McMahon

bm@iucr.org


