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Outline

- What kind of crystallographic data are there in open 
access?

- What might be done with them for teaching 
purposes?

- What else might be done with some of these data?- What else might be done with some of these data?

- Anybody interested in uploads of data to the COD in 
the Crystallographic Information File (CIF) format?

- Anybody interested in downloads of CIFs from the 
COD or American Mineralogist Crystal Structure 
Database for powder XRD, EBSD, or other 
purposes?



open access

118,000

entries





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'

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'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

_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



130 crystal 
structures and 
individual 
molecules for 
Materials & 
Technology, 
CIF 
downloadable

about 250 more 
structures over 
alphabetical list





500 CIFs of 
important organics 
can be displayed 
and downloaded

Ian R. Thomas et al., WebCSD: the 
online portal to the Cambridge
Structural Database, J. Appl. Cryst.

43 (2010) 362–366



http://crystdb.nims.go.jp/index_en.htm former? Linus Pauling File,
82,000 crystal structures, 55,000 
material properties, 15,000 phase 

diagrams, not clear how many 
CIFs downloadable or inter-

actively displayable in 3D

National Institute for Materials Science, Tsukuba, Japan



Advisory Board

Daniel Chateigner, Xiaolong Chen, Marco Ciriotti, Robert T. Downs, 

Saulius Gražulis, Armel Le Bail, Luca Lutterotti, Yoshitaka 

Matsushita, Peter Moeck, Miguel Quirós Olozábal, Hareesh Rajan, 

probably all useful crystallographic data for teaching already in open access

http://cod.ibt.lt

mirrors worldwide
www.crystallography.net
cod.ensicaen.fr 
nanocrystallography.org
jcod.nanocrystallography.net
cod.nanocrystallography.net/cod

web portal
http://nanocrystallography.net

Matsushita, Peter Moeck, Miguel Quirós Olozábal, Hareesh Rajan, 

Alexandre F.T. Yokochi 



http://nanocrystallography.research.pdx.edu/CIF-searchable

more than 
170,000
hits since 
January 1st, 
2008

























Search-Match with EVA 

using the PCOD/P2D2 

predicted structures

The actual and virtual structures have 
the same chemical formula, PAD = 

0.52% (percentage of absolute 
difference on cell parameters, 

averaged) : τ-AlF3, tetragonal, a = 
10.184 Å, c = 7.174 Å. Predicted : 

10.216 Å, 7.241 Å. A global search (no 
chemical restraint) is resulting in the 

actual compound (PDF-2) in first 
position and the virtual one (P2D2) in 

2nd (green mark in the toolbox).




