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What 1s CIF?

Crystallographic Information File

e Developed in 1991 for exchange & archive
of crystallographic results

e Expansion for macromolecular & powder
diffraction applications complete ~1997

o Later additions: 2-D data, symmetry,
modulated structures, [diffuse scattering]



What does CIF look l1ke?

o ASCII

e “ Tags & flags’ , e.q.
_diffrn_radiation wavelength 1.5418

o Tables (akaloops):
loop _atom site label _atom _site fract X
_atom _site fract y _atom site fract z
Ol .4154(4) 5699(1) .3026(1)
C2 .5630(5) .5087(2) .3246(1)

C3  .5350(5) 4920(2) :3997(1)



How does CIF differ...

L imited data structures

Flat file (with some
relational capabilities
grafted on)

Data Dictionary:
Carefully thought out
& machine readable
data definitions

dat a_chem cal _nel ti ng_poi nt

__nane

' _chem cal _nelting_point’
_category chem cal
_type numnmb

_enuneration_range 0.0:
_units K
~units _detail 'kelvins’
_definition

; The tenperature in kelvins
at which a crystalline
sol i d changes
to a |iquid.




Powder Diffraction CIF (pdCIF)

o Effort started in early 1990's
— Expand CIF scope: experimental data

— Many types of powder diffraction datamultiple
ways to define data

— Single powder project: multiple CIF blocks
o interblock pointers

* Released on unsuspecting planet in 1997
Five years later: minimal software available



SO0, what's new?

o GSAS2CIF.
— exporting Rietveld results to pdCIF

e CIF Viewer/Editor
— browse multiblock CIFs

e pdCIF data plotter
— designed for referee review of refinements



GSAS2CIF

o GSAS2CIF must integrate into the GSAS
Rietveld package
— (FORTRAN)

e Challenges:
— Single-block vs. multiple block ClFs
— Data structures depend on type of measurement
— Facile inclusion of descriptive information



Multiplevs. Single Block CIFs

e A CIF dataitem can only be used oncein a
block (with asingle value or alist of values)

==> only one powder diffraction data set or set of
coordinates can be placed in a CIF block

e pdCIFs must contain more than one block, if
more than one set of datais used or the
sample contains more than one chemical
Species

 However: much CIF software does not [yet]
handle multiple-block ClFs



Data structures

e Observables depend on type of experiment
—eg. TOFvsCW
— averaging etc. requires 2 data tables

 Implemented:

— Single & multiple wavelength x-ray
— TOF & CW neutron

* Not yet addressed: energy dispersive x-ray



Challenge: Descriptive Info

" The information one does not supply to data
analysis software is at least as important to
document as anything else"

 Data & derived parameters (from Rietveld
Input):
— >90% of bytesin typical pdCIF file
— ~50% of recommended CIF data items

e S0 ~50% of info is manually input by user
— Goals: maximize reuse & allow updating




Solution: Import of template files

o GSAS2CIF creates template files containing
descriptive CIF items
— 3 Templates: overal info, sample/phase info &

data/instrument info
— Search name/path used to grab customized

versions of files (if present) on 1% run of
GSAS2CIF
* User adds info to project-specific copies of
template files -- not to the output CIF.
* These project-specific template files can be
recycled for other projects, when appropriate



Adding Info to template files...

e Easy: use nice GUI-based CIF editing toal...
that i1s, If one existed
e ~2000 linesof Tcl/Tk later:

— working CIF editor
— Same code runs on Linux/SGI/Windows (Mac?)



CIF browser/editor

B ciF Browser. file MISLcif
] _data_HISI_publ LT atom_site_type_symbol
(] _data HISI overall
[ ] _data HISI phase 1
[ ] _data_HISI phase 2 _atom_site ab#l— —7 —
E) _cell_angle alpha
E] _cell_angle beta
E] _cell_angle_gamma atom_site fract x—————— ——
E] _cell_formula_units 2 - - -
E] _cell_length_a 125

B _mell s [ atom_site fract v

[

E] _cell_length c -
E] _cell_measurement_temperature 25
E) _cell_special details

atom_site fract z

E] _cell_volume -
E] _chemical compound_source 0125
E] _chemical_formula_analytical

E] _chemical formula_moiety _atom_site_occupancy

E] _chemical formula_structural

. Loop
E] _[:_hem!ca!_tunnu!a_surp . element #

1
Close | Hide CIF Window | Hide CIF Definitions | | Mude: # browse - - edit |




Features: view dictionary & file

atom site
atom_si

atom =1

]
it ot

m M M

1lico 0. 125 0. 125 0. 125 .0 0. 00540

Open Tor Editing




pdCIF. Write-only memory?

Much-needed pdCIF app: plotting tool

— Best to review results graphically -- at multiple
scales

» Challenge: pdCIF has many ways data can be
stored



pPdCIF Diffraction data items

X axis dataitems. Y axis - Observed
— pd _meas 2theta range *
— _pd proc 2theta range *
— pd _meas 2theta scan
— pd meas time of flight
— pd proc_2theta corrected

_pd_meas counts total
_pd_meas intensity total
_pd_proc_intensity net
_pd_proc_intensity total

| pACIF Flotter: file MISI.cif

— _pd_proc_ener gy_l ncident -~ block1 HISI_publ

—_— ~ hlockZ MIS]_overall
_pd—proc_wa\/d ength ~ hlock3 HISl_phase 1

— _pd_proc_d_spam ng - blockd NISI_phase_2

— _pd_proc reCIp |en Q # block5 MISI_p 01

~ hlockb HISI1_p 02

show CIF Browser | Show CIF Contents | Show CIF Definitions
Exit | Rietveld Plot | Custom Mot | Export Plot




Select Plot Option
— ==

CIF Data Item symhuol line

4 pd proc_d spacing (d-space, A)
< pd_meas_time_of flight (TOF, ms)

(select an option) ®-axis

_pd_meas_intensity_total — | y(ohs) black. — | Cross — | no line  — |
(select an option) | sigmafy) _I Plot error bars
_pd_calc_intensity_total — | y{calc) red — | hone — | thin = |
_pd_proc_intensity_bkg_calc — ¥(hck) green  — | nong — | thick — |
Reflection Marks _| Subtract background
W Show Tickmarks for reflections ohs-calc blue — | none — | thin  — |

4@ (1fA) from _pd proc_d spacing

R LEED 1__'| _| Offset difference plot
LRl L hla[:k - Reduced Chi2 cyan | none | thick |

Tickimark locations I (obs-calc)fsiy  hlack | none | thin |
W automatic nonm black | hone | thin |

Intensity rescaling

Don’t renommalize — |




| Plot #1

Some Plots
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Software Status

e GSAS2CIF: Included in 10/02 GSAS release

— Rough draft of J. Appl. Cryst. paper complete
— Web code documentation

* CIF editor: code available on request
— Paper in preparation

e pdCIF Plotter: code on request
— Paper to be started soon

Brian. Toby@NIST.gov



WAVANA RIS

e ClIF:

— http://www.iucr.org/iucr-top/cif/ (UK)
— http://iucr.sdsc.edu/iucr-top/cif/  (USmirror)

e GSAS2CIF

— http://www.ncnr.nist.gov/xtal/software/expgui/gsas2cif.htmi

 CIFEDIT and pdCIFPLOT
— http://www.ncnr.nist.gov/xtal/software/cif (in development)



