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What	  la,ce	  type	  is	  this?	  
	  
What	  is	  the	  basis?	  

What	  la,ce	  type	  is	  this?	  
	  
What	  is	  the	  mo7f?	  
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#------------------------------------------------------------------------------ 
#$Date: 2010-06-10 15:11:07 +0000 (Thu, 10 Jun 2010) $ 
#$Revision: 1210 $ 
#$URL: svn://cod.ibt.lt/cod/cif/9/9007531.cif $ 
#------------------------------------------------------------------------------ 
# 
# This file is available in the Crystallography Open Database (COD), 
# http://www.crystallography.net/. The original data for this entry 
# were provided the American Mineralogist Crystal Structure Database, 
# http://rruff.geo.arizona.edu/AMS/amcsd.php 
# 
# The file may be used within the scientific community so long as 
# proper attribution is given to the journal article from which the 
# data were obtained. 
# 
data_9007531 
loop_ 
_publ_author_name 
'Baur, W. H.' 
'Khan, A. A.' 
_publ_section_title 
; 
 Rutile-type compounds. VI. 
 SiO2, GeO2 and a comparison with other rutile-type structures 
; 
_journal_name_full               'Acta Crystallographica, Section B' 
_journal_page_first              2133 
_journal_page_last               2139 
_journal_volume                  27 
_journal_year                    1971 
_chemical_formula_sum            'O2 Ti' 
_chemical_name_mineral           Rutile 
_space_group_IT_number           136 
_symmetry_space_group_name_Hall  '-P 4n 2n' 
_symmetry_space_group_name_H-M   'P 42/m n m' 
_cell_angle_alpha                90 
_cell_angle_beta                 90 
_cell_angle_gamma                90 
_cell_length_a                   4.5941 
_cell_length_b                   4.5941 
_cell_length_c                   2.9589 
_cell_volume                     62.450 
_exptl_crystal_density_diffrn    4.248 
_[local]_cod_chemical_formula_sum_orig 'Ti O2' 
_cod_database_code               9007531 
_amcsd_database_code             AMCSD#0009328 
loop_ 
_symmetry_equiv_pos_as_xyz 
x,y,z 
-y,-x,z 
y,x,-z 
1/2+y,1/2-x,1/2-z 
1/2-y,1/2+x,1/2+z 
1/2+x,1/2-y,1/2+z 
1/2-x,1/2+y,1/2-z 
x,y,-z 
-x,-y,z 
y,x,z 
-y,-x,-z 
1/2-y,1/2+x,1/2-z 
1/2+y,1/2-x,1/2+z 
1/2-x,1/2+y,1/2+z 
1/2+x,1/2-y,1/2-z 
-x,-y,-z 
loop_ 
_atom_site_aniso_label 
_atom_site_aniso_U_11 
_atom_site_aniso_U_22 
_atom_site_aniso_U_33 
_atom_site_aniso_U_12 
_atom_site_aniso_U_13 
_atom_site_aniso_U_23 
Ti 0.00727 0.00727 0.00776 -0.00011 0.00000 0.00000 
O 0.00802 0.00802 0.00781 -0.00011 0.00000 0.00000 
loop_ 
_atom_site_label 
_atom_site_fract_x 
_atom_site_fract_y 
_atom_site_fract_z 
Ti 0.00000 0.00000 0.00000 
O 0.30570 0.30570 0.00000 

#------------------------------------------------------------------------------ 
#$Date: 2010-06-10 15:11:07 +0000 (Thu, 10 Jun 2010) $ 
#$Revision: 1210 $ 
#$URL: svn://cod.ibt.lt/cod/cif/9/9007531.cif $ 
#------------------------------------------------------------------------------ 
# 
# This file is available in the Crystallography Open Database (COD), 
# http://www.crystallography.net/. The original data for this entry 
# were provided the American Mineralogist Crystal Structure Database, 
# http://rruff.geo.arizona.edu/AMS/amcsd.php 
# 
# The file may be used within the scientific community so long as 
# proper attribution is given to the journal article from which the 
# data were obtained. 
# 
data_9007531 
loop_ 
_publ_author_name 
'Baur, W. H.' 
'Khan, A. A.' 
_publ_section_title 
; 
 Rutile-type compounds. VI. 
 SiO2, GeO2 and a comparison with other rutile-type structures 
; 
_journal_name_full               'Acta Crystallographica, Section B' 
_journal_page_first              2133 
_journal_page_last               2139 
_journal_volume                  27 
_journal_year                    1971 
_chemical_formula_sum            'O2 Ti' 
_chemical_name_mineral           Rutile 
_space_group_IT_number           136 
_symmetry_space_group_name_Hall  '-P 4n 2n' 
_symmetry_space_group_name_H-M   'P 42/m n m' 
_cell_angle_alpha                90 
_cell_angle_beta                 90 
_cell_angle_gamma                90 
_cell_length_a                   4.5941 
_cell_length_b                   4.5941 
_cell_length_c                   2.9589 
_cell_volume                     62.450 
_exptl_crystal_density_diffrn    4.248 
_[local]_cod_chemical_formula_sum_orig 'Ti O2' 
_cod_database_code               9007531 
_amcsd_database_code             AMCSD#0009328 
loop_ 
_symmetry_equiv_pos_as_xyz 
x,y,z 
-y,-x,z 
y,x,-z 
1/2+y,1/2-x,1/2-z 
1/2-y,1/2+x,1/2+z 
1/2+x,1/2-y,1/2+z 
1/2-x,1/2+y,1/2-z 
x,y,-z 
-x,-y,z 
y,x,z 
-y,-x,-z 
1/2-y,1/2+x,1/2-z 
1/2+y,1/2-x,1/2+z 
1/2-x,1/2+y,1/2+z 
1/2+x,1/2-y,1/2-z 
-x,-y,-z 
loop_ 
_atom_site_aniso_label 
_atom_site_aniso_U_11 
_atom_site_aniso_U_22 
_atom_site_aniso_U_33 
_atom_site_aniso_U_12 
_atom_site_aniso_U_13 
_atom_site_aniso_U_23 
Ti 0.00727 0.00727 0.00776 -0.00011 0.00000 0.00000 
O 0.00802 0.00802 0.00781 -0.00011 0.00000 0.00000 
loop_ 
_atom_site_label 
_atom_site_fract_x 
_atom_site_fract_y 
_atom_site_fract_z 
Ti 0.00000 0.00000 0.00000 
O 0.30570 0.30570 0.00000 

CIF for TiO2 (rutile) 

You	  need	  to	  understand	  what	  is	  in	  the	  
red	  boxes,	  especially	  the	  first	  and	  last,	  
and	  the	  concept	  of	  the	  middle	  one.	  

TiO2 (rutile) 
Structure in real space 

Other	  arrangements	  of	  the	  
same	  atoms	  produce	  
different	  fingerprints	  à	  

TiO2
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TiO2 (rutile) 
X-ray diffraction  

(reciprocal structure; Fourier transform) 


