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1. Motivation: the time was right to do this ten years ago, so we 
did, now we have something quite significant to show for 

 
 
 
 
2. Open access crystallographic databases   
 
 
 
 
 
3. Crystallography Open Database in its 11th year 
 
4. Efforts by Portland State’s Nano-Crystallography Group / 

future Bicrystallography Open Database 

“There is nothing so powerful as 
an idea whose time has come.”  
Victor Hugo, 1802 - 1885  

page 145 
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“Changing the culture of science from one where publications were viewed as 
the primary product of the scientific enterprise to one that also equally values 
data.”  William Michener (of the DataONE project), in: Nature 461 (2009) 160-163 
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open access 

over 
235,000 
entries 

perhaps half of 
all data in open 
access? 
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http://www.crystallography.net 
mirrors worldwide http://
cod.ibt.lt 
http://cod.ensicaen.fr  
http://qiserver.ugr.es/cod 
http://nanocrystallography.org 
 

web portal: http://nanocrystallography.net 
 

more than 235,000 entries 
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data_1009000 
_chemical_name_systematic          'Gallium arsenate (V)' 
_chemical_formula_structural       'Ga (As O4)' 
_chemical_formula_sum              'As Ga O4' 
_publ_section_title 
; 
Neutron and x-ray structure refinements between 15 and 1083 K of 
piezoelectric gallium arsenate, Ga As O4: temperature and pressure 
behavior compared with other $-alpha-quartz materials 
; 
loop_ 
_publ_author_name 
  'Philippot, E' 
  'Armand, P' 
  'Yot, P' 
  'Cambon, O' 
  'Goiffon, A' 
  'McIntyre, G J' 
  'Bordet, P' 
_journal_name_full                 'Journal of Solid State Chemistry' 
_journal_coden_ASTM                JSSCBI 
_journal_volume                    146 
_journal_year                      1999 
_journal_page_first                114 
_journal_page_last                 123 
_cell_length_a                     4.9940(1) 
_cell_length_b                     4.9940(1) 
_cell_length_c                     11.3871(4) 
_cell_angle_alpha                  90 
_cell_angle_beta                   90 
_cell_angle_gamma                  120 
_cell_volume                       245.9 
_cell_formula_units_Z              3 
_symmetry_space_group_name_H-M     'P 31 2 1' 
_symmetry_Int_Tables_number        152 
_symmetry_cell_setting             trigonal 
loop_ 
_symmetry_equiv_pos_as_xyz 
  'x,y,z' 
  '-y,x-y,1/3+z' 
  'y-x,-x,2/3+z' 
  'y,x,-z' 
  '-x,y-x,1/3-z' 
  'x-y,-y,2/3-z' 
loop_ 
_atom_type_symbol 
_atom_type_oxidation_number 
  Ga3+   3.000 
  As5+   5.000 
  O2-   -2.000 
loop_ 
_atom_site_label 
_atom_site_type_symbol 
_atom_site_symmetry_multiplicity 
_atom_site_Wyckoff_symbol 
_atom_site_fract_x 
_atom_site_fract_y 
_atom_site_fract_z 
_atom_site_occupancy 
_atom_site_attached_hydrogens 
_atom_site_calc_flag 
  Ga1   Ga3+   3 a 0.44991(7) 0. 0.3333 1.  0 d 
  As1   As5+   3 b 0.44800(8) 0. 0.8333 1.  0 d 
  O1    O2-    6 c 0.39848(9) 0.31858(9) 0.38307(3) 1.  0 d 
  O2    O2-    6 c 0.39674(9) 0.29595(9) 0.87152(3) 1.  0 d 
loop_ 
_atom_site_aniso_label 
_atom_site_aniso_U_11 
_atom_site_aniso_U_12 
_atom_site_aniso_U_13 
_atom_site_aniso_U_22 
_atom_site_aniso_U_23 
_atom_site_aniso_U_33 
  Ga1   0.00202(11) 0. 0. 0.00198(14) -0.00009(10) 0.00201(14) 
  As1   0.00210(12) 0. 0. 0.00177(16) -0.00009(11) 0.00183(15) 
  O1    0.00552(14) 0.00311(11) -0.00111(9) 0.00395(13) -0.00138(10) 
0.00432(12) 
  O2    0.00574(15) 0.00327(11) -0.00089(10) 0.00372(14) -0.00109(11) 
0.00446(13 
_refine_ls_R_factor_all            0.025 

 



Gražulis S. et al. Nucl. Acids Res. 40 
(2012) D420-D427, open access 

loop_  
_refln_index_h  
_refln_index_k  
_refln_index_l 
_refln_F_squared_calc 
_refln_F_squared_meas 
_refln_F_squared_sigma 
_refln_observed_status  
1 0 0 88.50 107.46 1.41 o  
2 0 0 443.74 483.55 3.27 o  
3 0 0 105.70 102.49 1.73 o 
4 0 0 109.80 97.14 0.68 o 
5 0 0 61.24 59.93 0.88 o     
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34.100  68 
34.120  84 
34.140  75 
34.160  88 
34.180  90 
34.200  94 
34.220  129 
34.240  148 
34.260  201 
34.280  219 
34.300  313 
34.320  449 
34.340  580 
34.360  858 
34.380  1102 
34.400  1600 
34.420  2152 
34.440  2777 
34.460  2830 
34.480  2766 
34.500  2381 
34.520  2052 
34.540  1697 
34.560  1354 
34.580  961 
34.600  696 
34.620  392 
34.640  265 
34.660  187 
34.680  146 
34.700  156 
34.720  123 
34.740  132  

and within less than 
a minute (even if 
you live some 8,000 
km away) you get: 

http://cod.iutcaen.unicaen.fr/  
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http://nanocrystallography.net 
 

All good open access crystallography resources, e.g. space group drawings, …  
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Bicrystallography 
Open Database 

searchable collection 
of CIFs for all kinds 
of simulations and 
visualizations of 
grain boundaries  

to be derived from 
user inputs and 
freely modifiable at 
the atomic level 
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p21’mn’ -  polar 
physical properties 
can exist  

p2’mm’ -  polar 
physical properties 
cannot exist  

two color layer 
group c2’mc’ -  a 
genuine back-
white group, polar 
physical properties 
can exist  

two color layer 
group c2’mm’ – a 
gray group, polar 
physical properties 
cannot exist  

CeO2 Σ = 5 (310)/
[001] 36.9° tilt 
boundary, dichromatic 
complex has 3 atoms per lattice 
point of dichromatic pattern I4/
mm’m’ 

CeO2 Σ = 5 (120)/[001] 53.1° tilt boundary viewed down [001] 

“… disclose generic relations between 
different interfaces, specify crystallo-
graphically equivalent variants of an 
interface and classify line defects in 
interfaces. The symmetry of a bicrystal 
imposes constraints on tensor properties 
of the bicrystal interface, provides 
classification of the interfacial vibrational 
modes, discloses possible interfacial 
transitions etc.”       
 
V. Janovec, Th. Hahn and H. Klapper, Twinning and domain structures, 
International Tables for Crystallography (2006), Vol. D, ch. 3.2, pp. 377-392. 

Bicrystallography Open Database 

No textbook, only a few original 
papers and book chapters 
diamond, Σ = 5 (310)/[001] 36.9° tilt 
boundary, viewed down [001], black 
white (two color) layer group p21’am’  

R. C. Pond and J. P. Hirth, in Ehrenreich, H., Solid State Physics: Advances in Research 
and Applications, Volume 47, 1994,  pp. 287-365 

 

another “idea whose time has come” 
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both mixed O and 
Ti as well as Sr 
columns are 
located at 
interface 

SrTiO3 Σ = 13a, (510)/[001], 22.6° tilt 
boundary in [001] projection, sectioned at ½ [510], 
large disks Sr columns, medium disks pure O columns, 
small disks mixed O and Ti columns 

1 nm 

primitive cubic lattice, 5 atoms per lattice point of dichromatic pattern 
P4/mm’m’, zero rigid body shift and expansion for simplicity 

Frieze Group     11m   

Aberration-corrected translation-symmetry averaged STEM Z-
contrast, H. Yang et al., Phil. Mag. 2012, 1-11, iFirst Article.  
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Frieze Group     11g  

SrTiO3 Σ = 13a, (510)/[001], 22.6° tilt 
boundary in [001] projection, sectioned at ¼ 
[510], large disks Sr columns, medium disks pure O 
columns, small disks mixed O and Ti columns 

only pure O 
columns are 
located at 
interface 1 nm 

Aberration-corrected translation-symmetry averaged STEM Z-
contrast, H. Yang et al., Phil. Mag. 2012, 1-11, iFirst Article.  

primitive cubic lattice, 5 atoms per lattice point of dichromatic pattern 
P4/mm’m’, zero rigid body shift and expansion for simplicity 
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Summary 
 

Open access crystallographic databases, combined 
some 350,000 – 400,000 entries 

COD in it’s 11th year, more than 235,000 entries 
http://journals.iucr.org/j/issues/2009/04/00/kk5039/kk5039.pdf 38 quotes in web of 
science, June 11, 2013 

http://nar.oxfordjournals.org/content/40/D1/D420.full.pdf+html 2 quotes in web of 
science, 2683 downloads from the Nucleic Acids Research website, June 11, 2013 

TCOD in it’s first few months, 96 entries 

Open access crystallography resource portal, 
nanocrystallography.net 

Plans for Bicrystallography Open Database  
We are also for collaborations, but open access crystallographic data 
and web sites are not going to go away. 
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www.dataONE.org 
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http://www.cni.org/  
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http://www.cni.org/  
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“There is nothing so 
powerful as an idea whose 
time has come.”  Victor Hugo 
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http://sdpd.univ-lemans.fr/grinsp/index.html  

http://www.mwdeem.rice.edu/zefsaII/  

http://www.crystallography.net/pcod/P2D2/
EVA/index.html  



28 now at: http://crystdb.nims.go.jp/index_en.html  
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Idea-expression divide, quoted from Wikipedia 

… courts have recognized that there are particular ideas 
that can be expressed intelligibly only in one or a limited 
number of ways. The French name for this doctrine is 
Scènes à faire. Therefore even the expression in these 
circumstances is unprotected, or extremely limited to 
verbatim copying only. This is true in the United Kingdom 
and most Commonwealth countries. In the United States 
this is known as the merger doctrine, because the 
expression is considered to be inextricably merged with 
the idea. United States courts are divided on whether 
merger constitutes a defense to infringement or prevents 
copyrightability in the first place, but it is often pleaded as 
an affirmative defense to copyright infringement. 

        Scène à faire (French for 
"scene to be made" … In the 
U.S. it also refers to a principle 
in copyright law in which 
certain elements of a 
creative work are held to be 
not protected when they are 
mandated by or customary to 
the genre.          quoted from Wikipedia 
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United States 
 
Uncreative collections of facts are outside of Congressional 

authority under the Copyright Clause (Article I, § 8, cl. 8) of 
the United States Constitution, therefore no database right 
exists in the United States. Originality is the sine qua non* 
of copyright in the United States (see 
Feist Publications v. Rural Telephone Service**). This has not 
stopped database owners lobbying for the introduction of 
such a right, but so far bills to introduce it in the U.S. have 
been prevented by the successful lobbying of research 
libraries, consumer groups and firms who benefit from the 
free use of factual information. 

 
* Sine qua non, Latin, refers to an indispensable and essential action, condition, or ingredient. It was 

originally a Latin legal term for "[a condition] without which it could not be," or "but for..." or 
"without which [there is] nothing". 

** Feist Publications, Inc., v. Rural Telephone Service Co., 499 U.S. 340 (1991), commonly called Feist v. 
Rural, is an important United States Supreme Court case establishing that information alone without a 
minimum of original creativity cannot be protected by copyright. In the case appealed, Feist had copied 
information from Rural's telephone listings to include in its own, after Rural had refused to license the 
information. Rural sued for copyright infringement. The Court ruled that information contained in Rural's 
phone directory was not copyrightable and that therefore no infringement existed. 

quoted from Wikipedia 
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A database right is considered to be a property right, comparable to but distinct 
from copyright, that exists to recognise the investment that is made in compiling a 
database, even when this does not involve the 'creative' aspect that is reflected by 
copyright. 

Sui generis database right for member states of the European Union 
 
Copyright protection is not available for databases which aim to be "complete", that 
is where the entries are selected by objective criteria: these are covered by 
sui generis* database rights. While copyright protects the creativity of an author, 
database rights specifically protect the "qualitatively and/or quantitatively 
substantial investment in either the obtaining, verification or presentation of the 
contents“. 
Database rights are held in the first instance by the person or corporation which 
made the substantial investment, so long as the person is a national or domiciliary 
of a Member State or the corporation is formed according to the laws of a Member 
State and has its registered office or principal place of business within the 
European Union.  
 
Article 11(3) provides for the negotiation of treaties to ensure reciprocal treatment 
outside the EU: as of 2006, no such treaty exists. 
 
*Sui generis Latin phrase, meaning "of its own kind/genus" and hence "unique in its characteristics".  

 
 
 
 
 
 
 
 

quoted from Wikipedia 
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Re: Crystallographic data copyrights  
From: Eben Moglen <moglen@columbia.edu>  
Date: Sun, 04 May 2003 09:02:21 -0400 I will have to be brief.  If you need to follow 
up, let me know.  
 
I assume US law governs throughout; an inaccurate but necessary assumption here.  
If you extract only the actual coordinate data you have no copyright liability.  One 
cannot copyright facts, only the expression incident to factual reporting.  This principle 
was recognized by the US Supreme Court in 1915 with respect to news reports sent 
by telegraph.  The idea/expression distinction has been held by the Supreme Court to 
prevent assertion of copyright over telephone white pages, where there is no 
originality in the concept of alphabetic organization of data. More complex forms of 
association or organization of data might give rise to claims.  
You should move quickly.  Proposals for database protection in the US and Europe 
will close up vast areas of human knowledge within the next decade.  Make this data 
free soon, or you risk losing the chance. How to license your data so that everyone is 
compelled to make free their improvements or accessions to it is another subject.  
Best regards.  
--  
Eben Moglen                       voice: 212-854-8382  212-854-8382 FREE    
Professor of Law                    fax: 212-854-7946       moglen@columbia.edu  
Columbia Law School, 435 West 116th Street, NYC 10027  
General Counsel, Free Software Foundation  
http://moglen.law.columbia.edu/  
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Somebody who reads Wikipedia is “rather in 
the position of a visitor to a public restroom,” 
says Mr. McHenry, Britannica's former editor. 
“It may be obviously dirty, so that he knows to 
exercise great care, or it may seem fairly clean, 
so that he may be lulled into a false sense of 
security. What he certainly does not know is 
who has used the facilities before him.”  
One wonders whether people like Mr. McHenry 
would prefer there to be no public lavatories at 
all. 
 
The Economist, Vol. 379, April 22, 2006, pp. 14–15 


