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The «must have» of a crystal structure   

 

How to prepare a structure report  

Software and tools – simplify your life! 
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http://journals.iucr.org/services/cif/checking/platon_tests.html 

https://journals.iucr.org/e/services/cif/reqditems.html 

https://journals.iucr.org/e/services/cif/reqdata.html 

File check.def - https://www.platonsoft.nl/platon/pl000601.html 
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RESOLUTION 

The thetamax of measured reflections should be such  that 

sin thetamax/l exceeds 0.6 Å-1 (i.e. thetamax > 25° for 

Mo Ka; thetamax > 67° for Cu Ka).  

It is expected that all possible unique reflections out to at 

least the specified minimum limits are measured. 

 

qmax = 56.37 Wavelength=1.54178 
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http://journals.iucr.org/services/cif/checking/THETM_01.html 
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COMPLETENESS 

_diffrn_measured_fraction_theta_max 

This is the fraction of unique (symmetry-independent) reflections 

measured out to _diffrn_reflns_theta_max. Ideally, this should be as close 

to 1.0 as possible. 

 

thetafull is the diffractometer angle at which the measured reflection 

count is close to complete.  

_diffrn_measured_fraction_theta_full 

Fraction of unique (symmetry-independent) reflections 

measured   out to _diffrn_reflns_theta_full. This has to be 

close to 1.0  
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Data completeness= 1.48/0.86 

COMPLETENESS 
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COMPLETENESS 

Alert A:      0.0939 

0.96 < Alert C < 0.979  

No Alert:      0.98   

0.94 < Alert B < 0.959  



M

U

S

T

 

H

A

V

E

 

EQUIVALENT REFLECTIONS 

_diffrn_reflns_av_R_equivalents 

Sufficient symmetry-equivalent 

reflections must be measured to 

provide a good estimate of the 

intensity reproducibility.  

The value of Rint should 

normally be considerably 

less than 0.10-0.12 and in 

the order of magnitude of 

the reported R-values 
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EQUIVALENT REFLECTIONS 

http://journals.iucr.org/services/cif/checking/RINTA_01.html 
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FINAL REFINEMENT 

_refine_ls_shift/su_max 

This is the largest ratio of the parameter shift to standard uncertainty 

after the final round of refinement and is typically within ±0.01 if 

sufficient least-squares refinement cycles have been employed. A 

value above ±0.05 is considered unusual and values beyond ±0.1 are 

a sign of incomplete refinement, unaccounted-for disorder or high 

correlation between parameters that should be constrained.  

journals.iucr.org/services/cif/checking/SHFSU_01.html 
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FINAL REFINEMENT 
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FINAL REFINEMENT 

_refine_diff_density_min  

_refine_diff_density_max 

These values are expected to be small, especially for light-atom 

structures. If their magnitudes are such that a validation alert is 

generated, the label and the distance of the closest atom site 

should be reported in _publ_section_exptl_refinement. 

http://journals.iucr.org/services/cif/checking/PLAT097.html 

http://journals.iucr.org/services/cif/checking/PLAT098.html 
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FINAL REFINEMENT 

_atom_site_aniso_U_ 

Checks will be made for non-positive definite anisotropic atomic 

displacement parameters (ADPs).  

PLAT_211  Test for NPD ADP's in main residue(s)              ALERT A 

PLAT_212 Test for NPD ADP's in small moieties (solvent/anions)    ALERT B  
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FINAL REFINEMENT 

wR2 - in general it has a value twice of that of R1. 

Significantly larger values usually indicate a poor 

refinement model. Also check for unaccounted twinning.  

http://journals.iucr.org/services/cif/checking/PLAT084.html 

0.25       0.35       0.45 
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ABSOLUTE STRUCTURE  

_refine_ls_abs_structure_details 

This item should describe the method applied, with a literature 

citation if necessary, and the number of Friedel pairs used in the 

determination of the absolute structure parameter. Absolute structure 

is relevant in any non-centrosymmetric space group.  

- Flack & Bernardinelli [Acta Cryst. (1999), A55, 908-915 ; J. Appl. 

Cryst. (2000), 33, 1143-1148]  

- Flack, Sadki, Thompson & Watkin [Acta Cryst. (2011), A67, 21-34]  

- Jones [Acta Cryst. (1986), A42, 57]  

- Hooft et al. [J. Appl. Cryst. (2008), 41, 96-103; J. Appl. Cryst. (2010), 

43, 665-668]  

- Parsons & Flack [Acta Cryst. (2004), A60, s61]. 

http://scripts.iucr.org/cgi-bin/paper?sh0129
http://scripts.iucr.org/cgi-bin/paper?sh0129
http://scripts.iucr.org/cgi-bin/paper?sh0129
http://scripts.iucr.org/cgi-bin/paper?ks0021
http://scripts.iucr.org/cgi-bin/paper?ks0021
http://scripts.iucr.org/cgi-bin/paper?ks0021
http://scripts.iucr.org/cgi-bin/paper?sh5118
http://scripts.iucr.org/cgi-bin/paper?sh5118
http://scripts.iucr.org/cgi-bin/paper?sh5118
http://scripts.iucr.org/cgi-bin/paper?a25322
http://scripts.iucr.org/cgi-bin/paper?ks5161
http://scripts.iucr.org/cgi-bin/paper?ks5161
http://scripts.iucr.org/cgi-bin/paper?ks5161
http://scripts.iucr.org/cgi-bin/paper?kk5058
http://scripts.iucr.org/cgi-bin/paper?kk5058
http://scripts.iucr.org/cgi-bin/paper?kk5058
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ABSOLUTE STRUCTURE  

journals.iucr.org/services/cif/checking/STRVA_01.html 

IF FLACK > 0.7 issue ALERT C 

   "Alert C Chirality of atom sites is inverted?" 

IF FLACK > 0.3 AND FLACK < 0.7 issue ALERT C 

   "Alert C Flack test results are ambiguous."  

IF FLACK < -0.2 issue ALERT C 

   "Alert C Flack parameter is too small.  

IF SFLACK > 0.5 issue ALERT C 

   "Alert C Flack test results are meaningless."  
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ABSOLUTE STRUCTURE  

journals.iucr.org/services/cif/checking/STRVA_01.html 

Absolute structure parameter -0.4 (4) 

“As a result of the unrealistic value obtained for the Flack 

absolute structure parameter  [-0.4 (4) for 1097 quotients; 

Parsons et al., 2013], the absolute configuration of the 

pyranose ring system (2R,3S,4R,5R) was assigned on the 

basis of the known configuration for the starting 

compound d-glucose’’ 

Acta Cryst. (2019). E75, 1096-1101 

http://journals.iucr.org/e
http://journals.iucr.org/e/contents/backissues.html
http://journals.iucr.org/e/contents/backissues.html
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SQUEEZE 

- the chemical formula should contain those parts that were 

removed with SQUEEZE (state explicitly if the solvent is 

unknown and the formula etc. does not include it) 

 

- details of the SQUEEZE procedure to be reported in the 

'Refinement section’ 

http://www.cryst.chem.uu.nl/spek/platon/pl000303.html 
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SQUEEZE 

Acta Cryst. (2017). E73, 1801-1805 

http://journals.iucr.org/e
http://journals.iucr.org/e/contents/backissues.html
http://journals.iucr.org/e/contents/backissues.html
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SQUEEZE 
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Authors should use the latest version of SHELXL. They should 

register at the SHELX Website http://shelx.uni-

ac.gwdg.de/SHELX/register.php and download the latest version of 

the various programs. 

 

The CIF output by the latest version of SHELXL includes the *.res 

file and the hkl file used for refinement so it makes it easy to check 

exactly how the structure was refined. 

If SQUEEZE has been used, the FAB file will also be included. 

SHELXL 

http://shelx.uni-ac.gwdg.de/SHELX/register.php
http://shelx.uni-ac.gwdg.de/SHELX/register.php
http://shelx.uni-ac.gwdg.de/SHELX/register.php
http://shelx.uni-ac.gwdg.de/SHELX/register.php
http://shelx.uni-ac.gwdg.de/SHELX/register.php
http://shelx.uni-ac.gwdg.de/SHELX/register.php
http://shelx.uni-ac.gwdg.de/SHELX/register.php
http://shelx.uni-ac.gwdg.de/SHELX/register.php
http://shelx.uni-ac.gwdg.de/SHELX/register.php
http://shelx.uni-ac.gwdg.de/SHELX/register.php
http://shelx.uni-ac.gwdg.de/SHELX/register.php
http://shelx.uni-ac.gwdg.de/SHELX/register.php
http://shelx.uni-ac.gwdg.de/SHELX/register.php
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Published results 

n = 6 or 8  
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To a solution of the guest (8.30 mg, 0.010 mmol) in water (30 ml),   

CB8 (25.56 mg,  0.020 mmol) and ZnCl2 (13.6 mg, 0.10 mmol) were 

added.  
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PLAT_214  

   

ratio > 6.0  ALERT A 

ratio > 5.0  ALERT B 

ratio > 4.0 ALERT C 

 

PLAT_213  

   

ratio > 5.0  ALERT A 

ratio > 4.0  ALERT B 

ratio > 3.0 ALERT C 
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http://journals.iucr.org/e/services/notesforauthors.html 

https://journals.iucr.org/e/services/authorservices.html  
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Research Communications 

OUTLINE 

- Abstract 

 

-Chemical context  

 

-Structural commentary  

 

-Supramolecular features  

 

-Database survey  

 

-Synthesis /crystallization 

  

-Refinement 

-An ellipsoid plot and/or a 

polyhedral plot for each inorganic 

structure.  

 

-A packing diagram  

 

-A chemical scheme 

 

-Tables  
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Structural commentary –  ortep plot   

 

A view of the molecular structure of complex I, with the atom labelling. 

Displacement ellipsoids are drawn at the 50% probability level. The 

unlabelled atoms are related to labelled atoms by inversion symmetry 

[symmetry code: (i) x + 1, y, z + 1] 
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Structural commentary –  chemical scheme 

 

Acta Cryst. (2019). E75, 755-761 

http://journals.iucr.org/e
http://journals.iucr.org/e/contents/backissues.html
http://journals.iucr.org/e/contents/backissues.html
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Structural commentary -  Tables  
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Structural commentary -  Varia 

 

- Standard uncertainties (s.u.) must be given for all the values 

reported  in the discussion. They should be on the scale of the least  

significant digits of the result (maximum allowed value:19).  

 

- Remember to use the BOND $H instructions during refinement 

to include  the C-H bond lengths and angles in the CIF. 

Instruction CONF includes torsion angles.  

- No bond length or angle Table for structures of organic  

compounds; bond lenghts (and angles) for inorganic and metal-

organic  structures.  
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Synthesis/ crystallization 

Refinement –  H atoms 
 

Crystallization conditions / solvent/ solvent ratios  

 

_refine_ls_hydrogen_treatment 

 
H atom treatment must be detailed in the experimental section  

Example: The C-bound H atoms were placed in calculated positions 

and refined using a riding model: C—H = 0.95-0.98 A ° with Uiso(H) 

= 1.5Ueq(C-methyl) and 1.2Ueq(C) for other H atoms. The hydroxyl 

H atom was located in a difference-Fourier map and freely refined 

 

Riding H atoms  do not have s.u. 
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No s.u. values for parameters which are fixed 

by symmetry, geometry or other constraints 

Supramolecular features  – Tables   

Angles > 120° 

Acta Cryst. (2017). E73, 1801-1805 

HTAB 

http://journals.iucr.org/e
http://journals.iucr.org/e/contents/backissues.html
http://journals.iucr.org/e/contents/backissues.html
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Supramolecular features -  packing diagrams 

  

Chains of cations and anions of (I) along the  a axis. Hydrogen 

bonds areshown as cyan dotted lines [symmetry code: (i) x-1,y, z]. 
 

Acta Cryst. (2019). E75, 946-950 

 

https://journals.iucr.org/e/services/archive.html
https://journals.iucr.org/e/issues/2019/07/00/xi2014/index.html
https://journals.iucr.org/e/issues/2019/07/00/xi2014/index.html
https://journals.iucr.org/e/issues/2019/07/00/xi2014/index.html
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Database survey  

Indicate the  version of the CSD which has been used 

e.g. Version 5.40, update of November 2018 

Groom, C. R., Bruno, I. J., 

Lightfoot, M. P. & Ward, S. C. 

(2016) Acta Cryst. B72, 171–179. 

Cite refcodes 
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ENCIFER  
graphical interface for editing CIF files (free download from the CCDC) 

Allen, F. H., Johnson, O., Shields, G. P., Smith, B. R. & Towler, M. (2004)  

J. Appl. Cryst. 37, 335-338. 

https://www.ccdc.cam.ac.uk/Community/csd-community/encifer/ 
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Different colour codes 

Dialog box  

Easy access 

to multiple 

structures 



T

O

O

L

S

 

http://journals.iucr.org/services/cif/publcif/ 

publCIF 

free software to edit and preview a CIF for publication 

Westrip, S. P. (2010) J. Appl. Cryst. 43, 920–925  
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ASCII CIF EDITOR  WORD-TYPE EDITOR 

As you type in the CIF window, the Preprint window will be updated 

and vice versa.  
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When a CIF is open, it is shown in the ascii editor. In the right part it is 

possible to type the paper itself. 
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Standard sections of an Acta E paper  
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The experimental details are automatically formatted in a Table  
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Several tools to help formatting the paper 
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HELP DOCUMENT AVAILABLE  


