Details of the GSAS2CIF program

Details of the GSAS2CIF program

Please note, the software documented on these web pages is slightly out of date
with respect to the current GSAS distribution. The web pages will be updated soon.

Template files

As will be discussed further, below, the GSAS2CIF program utilizes three CIF
template files:

template publ.cif

A template file with publication information and descriptive information about
how a refinement was performed.

template_phase.cif
A template file with descriptive information about a chemical phase.
template_instrument.cif

A template file with descriptive information about a diffraction instrument used
for powder diffraction data collection.

Initialization

The standard GSAS header file, DISAGLCM.FOR, is used to define the
PARNAMS array, needed later for the call to RDCOVAR. The standard

GSAS header file, ARRAYSZE.FOR, defines the array sizes used in
DISAGLCM.FOR. The first two subroutine calls (STRTRN &

PROGNAM) in GSAS2CIF are the same as are found in every GSAS
program

pdCIFs have a unique feature, a block id, which is used to make
references between blocks. The block id is intended to be a unique
string that will never appear in any other CIF, so for this reason, it is
typically composed of several items, including:

« date & time,

« author name,

« instrument name &
e project name.

The next step in the code sets variable EXPRNAME to the name based

on the GSAS experiment file. This is used as the project name for both
the block id and the data block name. Note that EXPRNAME variable is
restricted to 20 characters. Subroutine VSTRNG is used to make sure

that the project name is valid (printable ASCII characters, no spaces &
no vertical bars ("|")]. Subroutine LENCH is used to determine the length

of an ASCII string.
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Details of the GSAS2CIF program

The file for CIF output is then opened.

The date & time is obtained in the CIF format using the GSAS routine
GSDATE. Note that this code is somewhat compiler-specific.

The author name is read from the GSAS experiment file. If it is not
present, it is requested from the user and is then saved in the
experiment file. The name is saved in two forms, AUTHOR, as entered
and SAUTHOR, without spaces & special characters, for use in
block_id's.

At this stage the number of histograms and phases are counted and
several flags are set:
IFPWDR
True if one or more powder histograms are present
IFSNGL

True if one or more single crystal histograms are
present

NUMPHAS

Number of phases
NPWDHIST

Number of powder histograms
ONEBLOCK

True if the CIF can be a single block -- one phase and

one histogram
For each histogram a check is made to see if a name exists for the
instrument and if not the user is requested to input the name. This name

is used in the block_id for data blocks. Ideally this instrument name is
read from the instrument parameter file associated with the original raw
data for the histogram.

To generate uncertainties on coordinates, the variance-covariance
matrix is read, written by program GENLES, using the standard GSAS

routine RDCOVAR. If the .CMT file, which contains this information, is
out of date, noted because it does not match the cycle number in the
current experiment file, RDCOVAR generates a warning message and
sets variable NUMPAR to zero. If this happens, or the file cannot be
read, then the user is consulted to see if the program should continue,
as uncertainies may not be needed when a CIF will be created for
export of coordinates to a plotting programs, but will be needed to fully
document a result for publication.

The cycle number and the most recent sum of squares of differences
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(SUMDSQ1) is read from the .EXP file. A file of interatomic distances
and angles (.DIS file), written by program DISAGL is opened. Both the

cycle number and sum of squares of differences must match the file
contents. If the file does not match or cannot be read, as before the user
must choose between exiting and continuing.

Overall CIF Information

The writing to the CIF file then starts. The first (or only, if ONEBLOCK is

true) data name is created, from variable EXPRNAME (which is
restricted to 20 characters or less to avoid too large data names). Then
a block _id is created and written. In the single-block (ONEBLOCK is
true) case, the block_id includes the instrument name. In the multi-block
case, the first block will have information relevant to all blocks, but the
histogram(s) and phase(s) will be in separate blocks. Then a few audit
records are created. In the cases where it is unclear if quotes will be
needed, subroutine WRVAL is used. This in turn calls subroutine

ADDQUOTE to check the string to be written and to add quotes as
needed.

The publication information template is then copied using subroutine
CPTMPLTE, as is described further below. The overall template is read

from file EXPNAM_publ.cif, where EXPNAM.EXP is the name of the
GSAS experiment file. If file EXPNAM_publ.cif does not exist, then then
it is created using the contents of file template_publ.cif, which is read
from the current directory, or if not present, from the distribution version
in the GSAS data directory. The template contents is also copied
directly into the the output CIF file as well.

Results that pertain to the overall refinement are then written using
subroutine OVERALL. Subroutine OVERALL creates CIF entries that

describe how the refinement has progressed. For example,
_refine_Is_shift/su_max describes the maximum parameter shift in the
last cycle of refinement. Powder profile R-factors are written later, when
the powder diffraction histograms are written, in subroutine
WRPOWDHIST, but if more than one powder histogram is computed,
the GSAS also computes overall powder R-factors, for all histograms
combined and these overall R-factor values are written out here. Note

that in thise case, a multi-block CIF will be created.

Phase Information

GSAS2CIF then loops over phases. Note that if there is is more than

one phase, the information for each phase must be placed in a separate
block. This is also true if more than one histogram present. Thus, if
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more than one phase or more than one histogram is present (or both),
then the phase information and histogram information will be in separate
blocks. However, in the case where there is one histogram and one
phase, then variable ONEBLOCK is set to true and both the phase
information and histogram information will be included in the same CIF
block. This is why a data block is started and a block_id created in this
loop only for multiblock CIFs.

The phase information template is then copied using subroutine
CPTMPLTE (described further below). This template is read from file
EXPNAM_phaseN.cif, where EXPNAM.EXP is the name of the GSAS
experiment file and N is the phase number. If file EXPNAM_phaseN
does not exist, then then it is created using the contents of file
template_phase.cif, which is read from the current directory, or if not
present, from the distribution version in the GSAS data directory. The
template contents is also copied directly into the the output CIF file as
well.

The next step is to write out the phase information. This is done using
subroutine WRITEPHASE, discussed further below.

Histogram Information

After phase processing is complete, then processing of histograms
starts. First, the instrument name, input earlier is read from the .EXP

file. The program then processes powder diffraction histograms
differently from single crystal histograms.

Powder Histograms

The first step in processing powder diffraction histograms is to begin a
data block and create a block _id, unless a single block CIF is being
created.

The next step is to insert the histogram template file. This is done by
creating two file names, EXPNAM _instnameNN.cif and instname.cif,
where instname is the instrument name that was input before.
Subroutine CPTMPLTE (see below) first attempts to read from file
EXPNAM_instnameNN.cif in the current directory. If this file is not
found, it is created and filled with the more generic histogram template
file. If the EXPNAM instnameNN.cif file is not found, subroutine
CPTMPLTE attempts to read file instname.cif first from the current
directory, or if not present, from the GSAS data directory. The
instname.cif file is intended as a template file that has been customized
for a particular instrument. If this file cannot be found, then file
template_instrument.cif is read from the current directory, or if not
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present there, from the distribution version of this file in the GSAS data
directory.

Parameters and powder data are written in subroutine WRPOWDHIST,
as is described further below

Finally, the reflections are listed using subroutine WRREFLIST.

Single-Crystal Histograms

For single crystal histograms, the only output that is generated is that
the reflections are listed using subroutine WRREFLIST.

Copying of Template Files

Subroutine CPTMPLTE is used to copy a template file into a CIF. The

strategy is that descriptive information to be included in the output CIF
will be placed in a set of project-specific templates files, rather than
added directly to the CIF. In this way, GSAS2CIF can be rerun at any
point and the descriptive information will be included in the output CIF.
The project-specific template files are named similarly to the GSAS
experiment file. If any of these project-specific template files are not
found, they are created using either customized template files or if not
found using a standard version distributed with GSAS. This allows a
user to reuse customizes CIF template files, so that, for example, the
instrument description can be reused.

Subroutine CPTMPLTE first attempts to read a version of the template
file that has been customized for the current project from the current

directory. The name of this file is passed to CPTMPLTE in variable
LOCALCORPY. If this file is not found, a second file name, found in

variable TEMPLATELZ, is tried (if this name is non-blank). The

subroutine looks first in the current directory and if not there, in the
GSAS data directory, which is determined by an environment variable
(gsas). If the TEMPLATELZ file is opened, the file LOCALCOPY is
created and opened for output. If neither the LOCALCOPY nor the
TEMPLATEL file is found, a third file name, found in variable
TEMPLATE?Z2 is opened. The subroutine looks first in the current

directory and if not there, in the GSAS data directory, which is
determined by an environment variable (gsas). If this file is not found,
the program stops, as this implies that the environment variable or
required files are not properly installed. If the TEMPLATEZ2 file is
opened, the file LOCALCOPY is created and opened for output.

After either file LOCALCOPY, TEMPLATEL or TEMPLATEZ2 is opened,
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it is copied one line at a time. All lines are copied to the LOCALCOPY

file, if TEMPLATEL or TEMPLATE?Z2 is being read. Each line is checked
for a string starting with "data_", lines following the data flag are copied
into the output CIF. The template file should not have any lines greater
than 80 characters, so if any are noted, a warning message is
produced.

Subroutine WRITEPHA

Subroutine WRITEPHA is used to write information about a phase into

the CIF output. This information includes the unit cell parameters,
symmetry, atomic parameters and refinement parameters that are
phase-specific.

The first step in subroutine WRITEPHA is to call the standard GSAS
routine DSGREAD, which reads in the coordinates and their

uncertainties, as well as unit cell parameters and symmetry information.
Note that much of is read into common blocks.

The GSAS phase name is read from the .EXP file and is written out as
CIF item _pd_phase name. Unit cell parameters are then read. from the

.EXP file. GSAS subroutine BMATRX is used to compute the reciprocal
unit cell parameters for later use. The unit cell parameters are then
written out, where only the unique parameters (i.e. a & c for a tetragonal
cell are given with uncertainties. The unit cell volume is computed (alas,
without an uncertainty estimate at present) using GSAS subroutine
CELVOL and the unit cell type is written by translating the Laue class.

The space group is written in exactly the same format as used by

GSAS, except that the trailing "R" flag, which is used by GSAS to
indicate a rhombohedral setting, is removed if present.

The symmetry operations are then written from the matrices generated

by subroutine DSGREAD. This requires a bit of extra work, as GSAS
does not generate the symmetry operations corresponding to a center
of symmetry or lattice centering, if present. Note that offsets applied to
symmetry operations to bring them into agreement with the International
Tables, for example, after a -x,1/2+y,-z is operated on by body center
+1/2,+1/2,+1/2, the resulting symmetry operation, 1/2-x,1+y,1/2-z, is
conventionally written 1/2-x,y,1/2-z. The offsets applied to symmetry
operations are saved in array OFFSET, for later use with interatomic

distance and angle listings.

Each symmetry operation is assigned a code
(_symmetry_equiv_pos_site id) which is later referenced in the
interatomic distance and angle listings. This corresponds to the GSAS
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symmetry element number, plus 100 times the centering operation
number and multiplied by -1, for elements generated by a center of
symmetry. Note that centric space groups in GSAS always have their
origin at the center of symmetry (Origin 2, where a choice is offered).
So, the center of symmetry operation is always -X,-y,-z.

Atoms are then processed. First, counters used for unit cell contents are
zeroed. Then the atom table loop headers are written, and the atom
labels are checked, to make sure that all atom labels are unique, since
this is required by the CIF standard. It would be confusing if GSAS2CIF
changed atom labels, so if any atom have the same labels, a warning
message is generated. Users are given the option to produce a CIF that
contains duplicate atom labels since few, if any programs that read CIFs
will even notice.

The atom table is generated. GSAS subroutine SYTSYM is used to
compute the site multiplicity for each atom. The composition of the unit
cell is then noted using arrays COMPTBL and FRACTBL, where
FRACTBL is used for atoms that have partial occupancy. Note that if no
atoms are written a series of "?" values are written to match the table
header. If any atoms with anisotropic displacement parameters are
noted, a second atom table is generated with the anisotropic Uj; values.

The number of atoms of each type are then listed. Note that due to

categorization rules, these numbers of atoms and the scattering factor
values can only appear in the same loop, if in the same block. Thus, if a
single block CIF will be created, this loop is skipped and these numbers
are reported in subroutine WRPOWDHIST. information must appear this
loop must be combined with the

A value for Z is determined (_cell_formula_units_Z) by dividing the unit

composition for all of the fully occupied atoms by 2 and 3 as many times
as is possible, without resulting in non-integer values. The chemical
formula (_chemical_formula_sum) and the mass (not weight!) of a
formula unit (_chemical_formula_weight) are then computed by dividing
the total values for a unit cell using the value of Z. Note that the
determination of Z is sometimes a matter of style and on occasion users
may decide to edit the resulting CIF file to change Z. If done, be sure to
change _chemical_formula_sum and _chemical_formula_weight
accordingly.

GSAS offers two types of preferred orientation corrections, the
traditional March-Dollase correction and a spherical harmonic
expansion representation of the orientation distribution function. The
March-Dollase terms are set by histogram and phase, while each phase
has a single set of spherical harmonic terms for all histograms. In the
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case where a multiblock CIF is being written, the spherical harmonic
terms are written in subroutine WRITEPHASE. In the single block case,
the these terms are written in WRPOWDHIST.

Interatomic distances are then written. This is done by reading through

the .DIS file and then writing out distances matching the current phase.
Note that each pair of atoms has a code that identifies the symmetry

operations needed to generate the site from the coordinates in the list.

These codes are written by program DISAGL into the .DIS file, but must
be corrected with the offsets generated previously. Note that no

operations are applied to the first atom, so that its site code is always

Interatomic angles are then written. This is done as before by reading

through the .DIS file and then writing out angles matching the current
phase. Note that the no operations are applied to the central atom, so

that its site code is always ".", but the two outer atoms each have a
code that identifies the symmetry operations needed to generate the
sites from the coordinates in the list. These codes are written by
program DISAGL into the .DIS file, but must be also corrected with the
offsets generated previously.

Subroutine WRPOWDHIST

Subroutine WRPOWDHIST is used to write histogram-related
information into the output CIF. This information includes the powder
data, as well the computed pattern, as well as the many parameters
used within GSAS in order to reproduce the experimental data.

Subroutine WRPOWDHIST starts by counting the number of phases
present in the histogram and by calling GSAS subroutine OPNPRF,
which opens the binary file containing the observed and computed
pattern.

In preparation for writing the preferred orientation parameters, the
number of March-Dollase & (when needed) spherical harmonic terms
are counted. The March-Dollase terms are stored as IMD and the
spherical harmonic terms are stored as IODF. The treatment of these
preferred orientation parameters is a bit complex, since there are n x m
March-Dollase terms, but only n spherical harmonic terms, where there
are n phases and m histograms. If a multiblock CIF will be created, the
spherical harmonic terms are included in the phase data block(s), while
the March-Dollase terms are included in the histogram data block(s).
CIF only defines one term for recording the preferred orientation
correction, so in the single-block case, care is taken to make sure that
both sets of terms are output together, should both ever be used
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together. It makes little sense for both types of corrections to be used
together, but the goal is that the CIF should reflect how the refinement
was performed.

For a multi-block CIF, a phase table is written as the first information

recorded in the CIF by WRPOWDHIST for multi-block CIFs. Some of
the items contained in the phase table are:

_pd_phase_block_id

a pointer to the block that defines the phase
_pd_phase _mass %

the percentage of the current phase
_pd_proc_Is_profile_function

the profile function and terms, described as a text item. Much of
the text is generated in subroutine LISTPREF.

_pd_proc_Is_pref_orient_corr
the March-Dollase correction, when needed.

Alternately, in the single-block case, the unit cell contents are
determined, so that unit cell contents can be included with the scattering
factors. A table of atoms, with scattering factors or scattering lengths is
then written, optionally with the unit cell contents, is then written.

The next section writes information about the probe species: x-ray vs.
neutron, wavelength(s), polarization & other calibration information.
Note that in the case where two wavelengths are present, these values
must be placed in a loop and are labeled with _diffrn_radiation_type.
This creates a violation of the CIF categorization rules, as the category
of _diffrn_radiation_type differs from the _diffrn_radiation_wavelength
data items. Alas, there is no other way at present to solve this.

Subsequent sections of subroutine WRPOWDHIST write out different
types of histogram information. R-factors are read from the .EXP file

and are written to the CIF. Background terms are then written. These

terms are written as a text field, as there are no formal definitions for
expressing these values yet. Absorption corrections are then written,

again as a text field. Then, the maximum and minimum extinction &
absorption corrections are written. At present, CIF does not define such

terms for extinction, so _gsas_exptl_extinct_corr_T_min and
_gsas_exptl_extinct_corr_T_max are used.

While the preferred orientation correction was written in previously
described sections, of subroutine WRITEPHASE and WRPOWDHIST
for the case of multi-block CIFs, it has not been processed in the case
of single-block CIFs. Preferred orientation corrections are written for
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March-Dollase and/or spherical harmonic terms Likewise, profile terms

were written in previously for the case of multi-block CIFs, profile terms
for a single block CIF are written here.

The file is then given a time-stamp and the calculation method is
defined as the Rietveld method. There is no particular reason to do this
here or anywhere else in this subroutine.

Listing of Powder Data

In the final section of subroutine WRPOWDHIST, the observed and
computed data are written. These data are written first to a scratch file
and are then read back and are written to the CIF. In this way the
numbers can be aligned in columns. There is no requirement within CIF
to do this, but it looks nice and makes the numbers much easier to
peruse.

However, before the data can be read, a number of flags are set to
determine how the data will be stored. The pdCIF dictionary defines two
different two-theta data items, one for data with a fixed step size and the
other for variable step sizes. In the case of constant wavelength the
two-theta values are checked if they are in constant steps. Note that the
data are retrieved from the binary histogram file using subroutine
READPRF. Also a flag, FIXEDBKG, is set if fixed background points are
used to define the background for the pattern.

In certain circumstances, GSAS does not include all the observed
diffraction data in the binary histogram file. This can happen when data
points are skipped or are averaged. This also happens when sections of
the observed histogram at the beginning or end of the pattern are not
used. At present, this latter condition is not tested. However, when data
points are skipped or are averaged, the initial unprocessed histogram is

written in a separate loop from the processed observed and computed
patterns. The unprocessed histogram data is written by subroutine
WRITERAWDATA. Note that this subroutine uses the pd_meas_ data

items, so if this routine is called, noted by variable MOREOBS set to
true, the later part of WRPOWDHIST uses the _pd_proc_ data items.

If the x-axis corresponds to two-theta values in in constant steps, the
starting, ending and step values are written to the CIF as

_pd_meas_2theta _range_ CIF items, unless variable MOREOBS is
true, in which case _pd_proc_2theta _range_ items are used. In the
latter case, zero corrections are applied to the values.

Depending on settings previously determined, different options are used
to write the header for the observed and computed pattern. Then the
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data are written, using care to only write the items matching the header

entries to the scratch file. Finally, the values are read from the scratch
file and are written to the CIF.

Subroutine FESD

Subroutine FESD is used to format numbers for CIF in a variation of
crystallographic notation. Note that if the uncertainty value is negative,
the uncertainty is not printed, but rather, the uncertainty determines the
number of significant digits. This routine does not currently handle
numbers in exponential notation.

Subroutine LISTPRF

Subroutine LISTPREF is used to describe the current peak profile
function and list some of the profile parameter values.

Subroutine WRITERAWDATA

Subroutine WRITERAWDATA is used to copy the contents of a GSAS
raw data file (sometimes named .RAW or .GSAS) directly to a CIF file.
Data are read using GSAS subroutine READHST. If the uncertain
values match the square root of the intensity values at each point, then
it is assumed the intensity values are counts so that uncertanties are not
specified. Note that if points are two-theta values and are in constant
steps, the pd_meas_2theta range CIF items are used in place of
_pd_meas_2theta_scan.

Subroutine WRREFLIST

Subroutine WRREFLIST is used to write a table of reflections for both
single crystal and powder histograms. The first step in WRREFLIST is
to determine if the reflection table corresponds to a powder or
single-crystal histogram. This makes a difference when writing the
reflection loop header, as a wavelength id, pd_refln_wavelength_id, is
written for multichromatic powder diffraction data, a phase id,
_pd_refln_phase_id, is written when more than one phase is present, as
well as the reflection d-space, refln_d_spacing, and a local data item,
that defines the relative reflection intensity, gsas_i100_meas.

The reflection values are written on a scratch file, so that the data can

be written into the CIF in nice neat columns. Again, this is not needed,
but makes the data more easily read by humans.

Comments, corrections or questions: crystal@NIST.gov
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Publication Information Template: File template_publ.cif

Thisfileisused to insert information relevant to a sample or entire project into the first section or block of a CIF. See
the gsas2cif documentation for an explanation of how thisis used.

# GSAS publication tenplate file

data_ Publication_Tenpl ate

#:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
# this information describes the project, paper etc. for the CIF #
# Acta Cryst. Section C papers and editorial correspondence is generated #
# fromthe information in this section #
# #
# (from CIF submission formfor Rietveld refinenments (Acta Cryst. O #
# Version 14 Decenber 1998 #
#:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
# 1. SUBM SSI ON DETAI LS

_publ _cont act _aut hor _nane ? # Name of author for correspondence
_publ contact _aut hor _address # Address of author for correspondence
;o ?

_publ contact _aut hor_emi | ?

_publ _contact _aut hor_fax ?

_publ _contact _aut hor _phone ?

_publ _contact letter

;o ?

_publ _requested_j ournal ?

_publ _request ed_coedi t or _nane ?

_publ requested category ? # Acta C. one of CA/CMCO FI/FM FO

# 2. PROCESSI NG SUMVARY (1UCr Ofice Use Only)
_journal data_validation_nunber ?

_journal _date recd el ectronic
_journal _date to _coeditor
_journal _date from coeditor
_journal _date_accepted
_journal _date printers_first
_journal _date printers fina
_journal date_ proofs_out
_journal _date_proofs_in
_journal coeditor_nane
_journal _coeditor_code

N ) N ) N ) ) ) ) Y
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_journal _coeditor_notes

;o ?

_journal techeditor_code ?
_journal techeditor _notes

;o ?

_journal _coden_ASTM
_journal _name_ful

_journal _year
_journal _vol une

_journal _issue

_journal _page first
_journal _page_|I ast
_journal paper_category
_journal _suppl _publ nunber
_journal _suppl publ pages

RO RELO RO BELO BRSO BECO BN RS )

# 3. TITLE AND AUTHOR LI ST

_publ _section_title
)

_publ _section_title footnote
;o ?

# The | oop structure bel ow should contain the nanmes and addresses of all
# authors, in the required order of publication. Repeat as necessary.

| oop_
__publ _aut hor _nane
_publ _aut hor _footnote
_publ _aut hor _address
? #<--'lLast nane, first nane'
;o ?
.2
#::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
# 4. TEXT

_publ _section_synopsis
: ?

_publ _section_abstract
;o ?
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_publ _secti on_coment

;o ?
;publ_section_exptl_prep # Details of the preparation of the sanple(s)
# shoul d be given here.
?

_publ _section_exptl _refinenment
;o ?

_publ _section_references
9

_publ section_figure _captions
)

_publ section_acknow edgenents
;o ?

# 5. OVERALL REFI NEMENT & COWMPUTI NG DETAI LS

_refine_special _details
-9

;pd_proc_ls_special_detaiIs
;2

# if regions of the data are excluded, the reason(s) are supplied here:
_pd_proc_info_excl uded_regi ons
)

# The followng itens are used to identify the prograns used.

_conputing_nol ecul ar _graphi cs ?
_conputing_publication_materi al ?
_refine_|s weighting schene ?
_refine |s weighting details ?
_refine_|s hydrogen_treat ment ?
_refine_|s _extinction_nethod ?
_refine_|s _extinction_coef ?
_refine_l s_nunber_constraints ?
_refine |s restrained S all ?
_refine_ls_restrained_S obs ?
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Phase Information Template: File template_phase.cif

Thisfileisused to insert information relevant to a specific chemical phase into the phase section or block(s) of a CIF.
See the gsas2cif documentation for an explanation of how thisis used.

# GSAS phase information tenplate file

dat a_Phase Tenpl ate

# 6. PREPARATI ON, CHEM CAL, STRUCTURAL AND CRYSTAL DATA

# The followng three fields describe the preparation of the material.

# The cooling rate is in K/min. The pressure at which the sanple was
# prepared is in kPa. The tenperature of preparation is in K

_pd_prep_cool _rate ?
_pd_prep_pressure ?
_pd_prep_tenperature ?
_pd_char _particl e_norphol ogy ?
_pd_char _col our ? # use | CDD col our descriptions
_chem cal _nane_systematic
?
_chem cal _nane_conmon ?
_chem cal _formula noiety ?
_chem cal formula_ structural ?
_chem cal _formrmul a_anal yti cal ?
_chem cal _nel ting_point ?
_chem cal _conpound_source ? # for mnerals and
# natural products
_symretry_space_group_nane_Hal | ?
_cell _measurenent tenperature ?
_cell _special _details
;o ?
_geom speci al _details ?

# The followng itemidentifies the progran(s) used (if appropriate).
_conputing_structure_sol ution ?

# 7. Phase informati on from GSAS
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Instrument Information Template

Instrument Information Template: File
template_instrument.cif

Thisfileisused to insert information relevant to a specific powder diffraction instrument into the dataset section or
block(s) of a CIF. See the gsas2cif documentation for an explanation of how thisis used.

# GSAS instrunent tenplate file
data_l nstrunent _Tenpl ate
# 8. | NSTRUVENT CHARACTERI ZATI ON

_exptl _special _details
)

# The following itemis used to identify the equi pnent used to record

# the powder pattern when the diffractogramwas neasured at a | aboratory

# other than the authors' hone institution, e.g. when neutron or synchrotron
# radiation i s used.

_pd_instr_location

;o ?
_pd_calibration_special _details # description of the nethod used
# to calibrate the instrunent
2

_di ffrn_anbi ent _tenperature
_diffrn_source
_diffrn_source_target
_diffrn_source_type
_diffrn_nmeasurenent device_type
_diffrn_detector
_diffrn_detector _type

NN ) ) ) ) N

# make or nodel of detector

)

_pd_nmeas_scan_net hod # options are 'step', 'cont',
# 'tof', 'fixed or

# 'disp' (= dispersive)
_pd_neas_special _details

-9

# The followmng two itens identify the progranm(s) used (if appropriate).
_conputing data collection ?
_conputing data reduction ?

# Descri be any processing perforned on the data, prior to refinenent.
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Instrument Information Template

# For exanple: a manual Lp correction or a preconputed absorption correction
_pd_proc_info_data reduction ?

# The followng itemis used for angul ar di spersive neasurenents only.
_diffrn_radi ati on_nonochr onmat or ?

# The following three itens are used for tinme-of-flight neasurenents only.

_pd_instr_dist_src/spec ?
_pd_instr_dist_spec/detc ?
_pd_neas_2theta_ fixed ?

# 9. Specinen size and nounting information

# The next three fields give the specinen dinensions in nmm The equatori al
# plane contains the incident and diffracted beam

_pd_spec_si ze_axi al ? # perpendicular to
# equatorial plane

_pd_spec_si ze_equat ? # parallel to
# scattering vector
# in transm ssion
_pd_spec_si ze_thick ? # parallel to
# scattering vector
# in reflection
_pd_spec_nounti ng # This field should be
# used to give details of the
# cont ai ner.
;o ?
_pd_spec_nount _node ? # options are 'reflection
# or 'transm ssion'
_pd_spec_shape ? # options are 'cylinder'

# 'flat_sheet' or 'irregular'
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Program GSAS2CIF

Program GSAS2CIF

This program is used to create pdCIF files from GSAS Rietveld refinements. See the gsas2cif documentation for an

explanation of this code. Dots (0) indicate links to sections in this documentation and underlined subroutines and functions

are links to the source code for those routines.

PROGRAM GSAS2Cl F

| PURPOSE: Create a CIF file froma GSAS .EXP file

| NCLUDE
I PSEUDOCCODE:

' CALLI NG ARGUMENTS:

[+]

'l NCLUDE STATEMENTS:
| NCLUDE
I NCLUDE

I'LOCAL VARI ABLES:

| NTEGER* 4
| NTEGER* 4 I UCl F
CHARACTER*68 DESCR
CHARACTER* 255 EXPNAM
CHARACTER*20 EXPRNAME
CHARACTER* 255 CMINAM
CHARACTER*80 TEXT
CHARACTER* 255 MSG
CHARACTER* 100 MSGl

MATRX

| NTEGER* 4 NPHAS( 9)
| NTEGER* 4 NUMPHAS
LOG CAL*4 | FPWDR
LOG CAL*4 | FSNGL
LOG CAL*4 | XST

LOG CAL*4 ONEBLOCK
CHARACTER*4  HTYP(99)
CHARACTER*4  HTYPE
CHARACTER*30 | NSTNANVE
CHARACTER*12 KEYVAL

| NTEGER* 4 | UPRF
CHARACTER* 24  DAYTI MVE
CHARACTER*50 AUTHOR
CHARACTER*24  SAUTHOR
CHARACTER*3  MONTH

' SUBROUTI NES CALLED:

I'FUNCTI ON DEFI NI TI ONS:
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". . /I NCLDS/ COPYRI GT. FOR

". . /1 NCLDS/ ARRAYSZE. FOR
". . /1 NCLDS/ DI SAGLCM FOR

I Pointer to Var-Covar matrix

IUnit no. for cif file

I Experinment title

I Experinent file name

I Experi nent nanme = nanme of data bl ock

I'l SAM data string

|

!

I Phase existance fl ags

I No. of phases

I true when powder data are present

I true when single xtal data are present

I true if the CF will have one bl ock
I Hi sto. types

I'Current histogramtype

I nane of instrunent (for 1.D.)

I'l SAM key

IUnit no. for powder histogram

I The dreaded Aut hor name appears again
I'A shortened version of the author nane



Program GSAS2CIF

| NTEGER* 4 READEXP
CHARACTER* 6 CRSKEY
CHARACTER* 6 HSTKEY

I'NSAM file read function
I'l SAM key buil ding routine
I'l SAM key buil ding routine

I DATA STATEMENTS:

I CODE:

CALL STRTRN(' GSAS2CI F'," SHARED , ' LI ST', I UEXP, | ULST, | UTRM
CALL PROGNAM | UTRM ' GSAS2CI F' , ' Cenerate CIF files|'//
1 "Original design by Brian Toby, N ST')

I NQUI RE( UNI T=I UEXP, NAME=EXPNAM

LEXPNM = | NDEX( EXPNAM ' . EXP' ) -1
I drop the directory nanes

ST = 1

DO | = 1, LEXPNM

IF (EXPNAMI:1) .EQ '/'" .OR EXPNAMI:1) .EQ '\\') IST =

for -fbacksl ash

ENDDO

EXPRNAMVE = EXPNAM | ST: LEXPNM

CALL VSTRNG EXPRNAME, LENCH( EXPRNAME) , . TRUE. , . TRUE. )

CALL GETUNI T(1UCI F)

OPEN( UNI T=I UCI F, FI LE=EXPNAM 1: LEXPNM) / /" . ci f ',
1 STATUS=" UNKNOWN
1 FORM:=' FORVATTED )

CALL GSDATE( DAYTI ME)
I reformat the date in the preferred CIF format yyyy-mm ddThh: mm
MONTH = DAYTI ME( 1: 3)
CALL UPCASE( MONTH)
|F (MONTH . EQ 'JAN ) THEN

MONTH = ' 01-'

ELSEIF (MONTH . EQ ' FEB') THEN
MONTH = ' 02-'

ELSEIF (MONTH . EQ ' MAR ) THEN
MONTH = ' 03-"'

ELSEIF (MONTH . EQ 'APR ) THEN
MONTH = ' 04-'

ELSEI F (MONTH . EQ ' MAY') THEN
MONTH = ' 05-'

ELSEIF (MONTH . EQ 'JUN ) THEN
MONTH = ' 06-"'

ELSEIF (MONTH . EQ 'JUL') THEN
MONTH = ' 07-'

ELSEIF (MONTH . EQ ' AUG ) THEN
MONTH = " 08-"'

ELSEIF (MONTH . EQ 'SEP') THEN
MONTH = ' 09-'

ELSEIF (MONTH . EQ ' OCT') THEN
MONTH = " 10-'
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Program GSAS2CIF
ELSEIF (MONTH . EQ 'NOV') THEN

MONTH = ' 11-
ELSE
MONTH = ' 12-
ENDI F
| F (DAYTIME(5:5) .EQ ' ') DAYTIME(5:5) = '0'
DAYTI ME = DAYTI ME(17:20)//' -'// MONTH/ / DAYTI ME(5: 6) / /
$ ' T' / / DAYTI ME( 8: 15)

I the software does not expect spaces in the date
CALL VSTRNG DAYTI ME, LENCH( DAYTI ME) , . TRUE. , . TRUE. )

o]
C get an author nanme if one is not saved

| SAM = READEXP( | UEXP, ' CI F AUTHOR ', TEXT)

IF ( ISAMNE.O ) THEN
WRITE (MSG, ' (A, 12,A)') 'Please enter your nane:'
CALL REDTRM_(' Enter your nane:', AUTHOR)

CALL WRI TEXP(I UEXP,"' CI F AUTHOR '," '//AUTHOR)
ELSE
AUTHOR = TEXT(3:)
END | F
I the software does not expect spaces in the short version of the Author nane
| = Il ench( AUTHOR)

IF (I .GT. 20) THEN
SAUTHOR = AUTHOR(I - 19:)

ELSE
SAUTHOR = AUTHOR

ENDI F

CALL VSTRNG( SAUTHOR, LENCH( SAUTHOR) , . TRUE. , . TRUE.)

C count the nunber of phases & histograns -- use a single CF block
Cif there is only one of each
CALL GETNPHAS( | UEXP, NPHAS)
C count phase(s)
NUMPHAS = 0
DO I1=1,9
I F ( NPHAS(1).GT.0 ) NUWMPHAS = NUMPHAS+1
END DO
| FLAG = READEXP(| UEXP,' EXPR NHST ', TEXT)
READ (TEXT,' (15)") NH ST
CALL RDHTYP( | UEXP, NHI ST, HTYP)
C count histogran(s) & set instrunment names
| FLAG = READEXP(| UEXP,' EXPR NHST ', TEXT)
READ (TEXT,' (15)") NH ST
CALL RDHTYP( | UEXP, NHI ST, HTYP)
| FPW\DR = . FALSE
| FSNGL = . FALSE
NPWDHI ST = 0
| NSTNAME = ' '
DO | HST=1, NHI ST
HTYPE = HTYP( | HST)
IF ( (HTYPE(1:1).EQ'S .OR HIYPE(1l:1).EQ'P)
1 . AND. HTYPE(4:4).NE."*' ) THEN
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Program GSAS2CIF

NPWDHI ST = NPWDHI ST + 1

[+]
| SAM = READEXP( | UEXP, HSTKEY(I HST) / /" | NAME' , TEXT)

IF ( ISAMNE. O ) THEN
Cis this a default? Is there sonething to consider as a default?
CALL WRHNAM | UEXP, | HST, HTYPE)
IF (INSTNAME .EQ ' ') THEN
WRI TE (MSG ' (A 12,A)') 'Histogram ,|HST,

$ " has no diffractoneter nane|'//
1 ‘| Enter a nane for the diffractoneter:'
ELSE
WRITE (MSG ' (A 12,4A)") 'Histogram, | HST,
$ " has no diffractoneter nane|"',
1 ‘| Enter a name for the diffractonmeter (/ =",
$ | NSTNAMVE(: | ench(I NSTNAME) ), ") "
ENDI F
CALL REDTRML( M5 : | ench(MSG)), TEXT)
IF (TEXT .NE. '/') INSTNAME = TEXT
CALL WRI TEXP( | UEXP, HSTKEY(I HST)//' I NAVE ,' ' //1NSTNAME)
ELSE
| NSTNAME = TEXT(3:)
END | F
IF ( HTYPE(1l:1).EQ'P ) IFPWR = . TRUE.
|F ( HTYPE(1:1).EQ'S ) IFSNG. = . TRUE.
END | F
END DO
C set the Single-block flag -- if 1 phase & 1 histogramwe don't have to

C break the CIF into nore than one bl ock
|F (NPWDHI ST . EQ 1 .AND. NUWPHAS .EQ 1) THEN

ONEBLOCK = . TRUE.
ELSE

ONEBLCCK = . FALSE.
ENDI F

?read the .CMI file
CMINAM = EXPNAM 1: LEXPNM / /' . CMI"
| NQUI RE( FI LE=CMTNAM EXI ST=I XST)
IF ( I XST ) THEN
| UCMI = | UEXP+1
CALL GETUNI T( 1 UCMI)
OPEN( | UCMT, FI LE=CMINAM STATUS=' OLD ,
1 FORME' UNFORMATTED )
READ (1 UCMT) NCYCLE
READ (| UCMT) MATSI Z
CLCOSE (1 UCwr)
CALL GETVM MATRX, MATSI Z* 4)
CALL RDCOVAR( | ULST, | UEXP, NUMPAR, PARNAMS, MBW %val ( MATRX) )
ELSE
NUVPAR = 0O
END | F

| F ( NUMPAR EQ O ) THEN
CALL REDTRM_(' The Vari ance-covarance nmatrix (.CMI file)'//
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Program GSAS2CIF

$ ' cannot be read.|'//
$ "Uncertainty estimtes can not be reported.|'//
$ ' Continue anyway? (Y,[N)', M8G

CALL UPCASE(MSG(1: 1))
IF (MSG .NE. 'Y') STOP
END | F

?get the cycle nunber and SUMD**2) fromthe .EXP file
| FLAG = READEXP(I UEXP," GNLS RUN ', TEXT)
nunber fromthe EXP file
IF ( 1FLAG EQ O ) THEN
READ (TEXT,' (43X,14)"') MCYCLE
READ ( TEXT(50:68),' (F15.0)") SUMDSQL
ELSE
MCYCLE = -1
SUMDSQL = -1
END | F

C open the Distance & Angle file & check it is current?

CMINAM = EXPNAM 1: LEXPNM / /' . DI SAQ'

I NQUI RE( FI LE=CMINAM EXI ST=I XST)

| F (1 XST) THEN
IUDI S = | UEXP+1
CALL GETUNI T(1 UDI S)
OPEN( 1 UDI S, FI LE=CMINAM STATUS=" OLD ,

1 FORME' FORMATTED )

READ (1UDIS," (4x,15,&0.5)") NCYCLE, SUMDSQ

I F (NCYCLE .NE. MCYCLE .OR SUMDSQ .NE. SUMDSQL) THEN

 Read the cycle

PRINT '(3A)',' The DI SAGL output file does not match the',

$ " current refinenment. Run DI SAGL again.'
PRI NT ' (10x,2A20)', '.DISAG file',".EXP file'
PRI NT ' (A10, 2(7x,16,7x))"," Cycle:"', NCYCLE, MCYCLE
PRI NT ' (Al10,2&20.5)","' SUM D**2): "', SUVDSQ, SUVMDSQL

CLOSE( | UDI S)
IUDIS = 0
ENDI F
ELSE
IUDIS = 0
NCYCLE = -2
SUMDSQL = -2
ENDI F

IF(1UDI'S . EQ 0) THEN

CALL REDTRM_(' The distance & angles (.DI SAGQ file)'//

" cannot be read. (Was DISAG. run?)|"'//

$
$ "Di stances and angl es cannot be Reported.|'//
$

"Continue anyway? (Y,[N)', M5G
CALL UPCASE(MsSGE 1:1))
IF (MSG .NE. "Y') STOP
ENDI F

[#]
C now start creating the CF
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Program GSAS2CIF
PRINT '(A)',' Preparing publ section’

| LEN = LENCH( EXPRNANE)
WRI TE(IUCIF,' (3A,/)') 'data_', EXPRNAME(1: | LEN),' publ’

| F (ONEBLOCK) THEN
C fix up instrunent nane

| =1

DO WHI LE (1 .LT. LENCH(INSTNAVE) .AND. I NSTNAME(l:1) .EQ ' ")
|l =1 +1

ENDDO

IF (I .GT. 1) INSTNAME = | NSTNAVE(I :)
CALL VSTRNG( | NSTNAVE, LENCH( | NSTNAME) , . TRUE. , . TRUE. )

WRITE(IUCIF, ' (A /,2x,7A)') ' _pd_block_id',
$ DAYTI ME(1: 16), ' | ', EXPRNAME(1: | LEN), ' | ',
$ SAUTHOR( : LENCH( SAUTHOR)), ' | ',
$ | NSTNANME( : LENCH( | NSTNANE) )

ELSE

WRITE(1UCIF,' (A /,2x,6A)') ' _pd_block_ id,
$ DAYTI ME(1: 16), ' | ', EXPRNAVE(1: I LEN), ' | ',
$ SAUTHOR( : LENCH( SAUTHOR) ) , ' | Overal |

ENDI F

VWRITE(TUCIF, ' (/A 2X,A)'") ' _audit_creation_nethod,
1 ""fromEXP file using GSAS2Cl F"'
CALL WRVAL(I1UCIF," _audit_creation_date', DAYTI ME(1: 16))

CALL WRVAL(1UCI F,' _audit_aut hor _nane' , AUTHOR)
WRITE (TUCIF, " (A /,3A /,A/)") ' _audit_update record',

1 "; ', DAYTIME(1:16)," Initial CIF as created by GSAS2Cl F',
$ Y
o] _ . :
C now insert the publication tenplate
CALL CPTMPLTE(IUCIF," ','tenplate_publ.cif',
$ EXPNAM 1: LEXPNM / /' _publ . cif")

gdeal with the overall refinenent information
| F (. NOT. ONEBLOCK) THEN
VWRITE(TUCIF, ' (A /)') '"data_'//EXPRNAME( 1: LENCH( EXPRNANE) )/ /
1 " _overall’
END | F
CALL OVERALL( I UEXP, | UCI F, EXPRNANE, | FPVWDR, HTYP, NHI ST,

$ NPWDHI ST, MBW

(o]
DO | PHAS=1, 9

I F ( NPHAS(IPHAS). GI. 0 ) THEN
PRINT ' (A 11)'," Processing phase ',I|PHAS
I F (. NOT. ONEBLOCK) THEN
WRITE(TUCIF," (/,A 12)") "# Information for phase', | PHAS
WRITE(ITUCIF," (A I11,/)") "data_'//
$ EXPRNAME( 1: LENCH( EXPRNAME) ) / /
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$ ' _phase_ ', | PHAS
WRI TE(TUCIF, ' (A /,2X 2A 11,4A) ') ' _pd_block id',
1 DAYTI ME(1:16)//' | ",
$ EXPRNAVE( 1: LENCH( EXPRNAME) )/ /' _phase' , | PHAS, ' | ',
$ SAUTHOR( : LENCH( SAUTHOR) ), ' | |
END | F

o]
C now insert the phase tenplate

WRI TE(MSG, ' (2A,11,A)') EXPNAM 1: LEXPNM),' phase',

$ | PHAS, ' . ci f'
CALL CPTMPLTE(IUCIF," ','tenpl ate_phase.cif', MG
o CALL W\RI TEPHASE( | UCI F, | UEXP, | UTRM | PHAS, NPHAS, DAYTI VE,
$ ONEBLCOCK, %val ( MATRX) , NUMPAR, MBW | UDI S)
END | F
END DO

CALL GETUNI T( | UPRF)
DO | HST=1, NHI ST
PRINT "(A 12,A)"," Begin processing histogram',|HST,' data'
HTYPE = HTYP(| HST)
C get & fix up instrunent nane
| SAM = READEXP( | UEXP, HSTKEY( I HST) / /" | NAME' , | NSTNAME)

| =1

DO WHI LE (1 .LT. LENCH(INSTNAVE) .AND. INSTNAME(I:1) .EQ ' ")
| =1 +1

ENDDO

IE (I .GT. 1) INSTNAME = | NSTNAVE(I :)
CALL VSTRNG( | NSTNAME, LENCH( | NSTNAME) , . TRUE. , . TRUE.)

IF ( HTYPE(1:1).EQ'P .AND. HTYPE(4:4).NE.'*') THEN
?Pr ocess powder hi stograns
WRI TE(TUCIF," (/,A 13)")
1 "# Powder diffraction data for histogram,|HST
I F (. NOT. ONEBLOCK) THEN
WRITE(ITUCIF,' (A 12.2,/)") "data_'//

1 EXPRNAME( 1: LENCH( EXPRNANME) ) / /
1 _p_', I HST
WRITE(TUCIF, " (A /,2X,2A,12.2,4A)") ' _pd_block_id",
1 DAYTI ME(1:16)//"'|",
$ EXPRNAME( 1: LENCH( EXPRNAMVE) )/ /' _H ", I HST," | ",
$ SAUTHOR( : LENCH( SAUTHOR) ) , ' | ',
$ | NSTNAME( : LENCH( | NSTNAME) )
ENDI F
o]
VWRI TE(MSGL, ' (3A)') 'tenplate_ ',
$ | NSTNAME( : LENCH( | NSTNAME) ), ' . ci f*
VWRI TE(MSG, ' (3A,12.2,A)') EXPNAM 1: LEXPNM , " ",
$ I NSTNAME( : LENCH( | NSTNAME) ), | HST, ' . ci f'
CALL CPTMPLTE(IUCIF, MSGL, 'tenpl ate_instrument.cif', M5G
o]

CALL WRPOADHI ST( 1 UCI F, | UEXP, | UTRM | HST, HTYPE, | UPRF,
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1 LAM2, DAYTI ME, ONEBLOCK, EXPRNAME, SAUTHOR)
PRINT "(A 12,A)'," Begin processing histogram',|HST,
1 " reflection data’
o]
CALL WRREFLI ST(1 UEXP, | UCI F, | HST, HTYPE, NUMPHAS, LAM2, DAYTI ME)
ELSE IF ( HTYPE(1:1).EQ 'S .AND. HTYPE(4:4).NE.'*' ) THEN
o]

C Process single histograns
| F (. NOT. ONEBLOCK) THEN
WRITE(IUCIF,' (A 12.2,/)") "data_'//

$ EXPRNAME( 1: LENCH( EXPRNAME) ) / /
1 ' s ', IHST
ENDI F
CALL WRREFLI ST(1 UEXP, | UCI F, | HST, HTYPE, NUVPHAS, LAM2, DAYTI ME)
END | F
END DO
WRITE(IUCIF, ' (21A)"') "#--',('eof--",i=1,15),"#
STOP ' GSAS2CI F conpl et ed successful |y’
END
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Subroutine VSTRNG for program GSAS2CIF

This subroutine is used to make sure that ASCII strings are valid for CIF -- this means only valid ASCII characters. In
some cases one does not want to allow spaces in the string and/or in others one does not want a vertical bar (|) in the
name. See the gsas2cif documentation for an explanation of this code.

SUBROUTI NE VSTRNG STRI NG, LN, NOSPACE, NOBAR)
C subroutine to validate a string to insure there are only ASCI| characters
C If NOSPACE is True, spaces are replaced with underscores ()
CIf NOBAR is True, illegal characters (| & slash characters) are replaced with
under scor es
CHARACTER* (*) STRI NG

| NTEGER* 4 LN
LOG CAL* 4 NOSPACE
LOG CAL* 4 NOBAR
| F (NOSPACE) THEN
DO = 1,LN
IF (I CHAR(STRING(I:1)) .LE. 32 .OR
1 | CHAR(STRING(1:1)) .GT. 176) STRINGI:1) ="' "
|F (NOBAR . AND. (STRING(I:1) .EQ '|' .OR
1 STRING(I:1) .EQ '/' .OR STRINGI:l) .EQ "\\'))
1 STRING(I:1) ="'
END DO
ELSE
DO = 1,LN
I F (I CHAR(STRING(I:1)) .LT. 32 .OR
1 | CHAR(STRING(1:1)) .GT. 176) STRING(I:1) = ' _
IF (NOBAR . AND. (STRING(I:1) .EQ '|' .OR
1 STRING(I:1) .EQ '/'" .OR STRINGI:l) .EQ "\\'))
1 STRING(I:1) ="
END DO
END | F
RETURN
END
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Subroutine LENCH for program GSAS2CIF

This subroutine is used to find the length of an ASCII string. Trailing spaces, tab & null characters are ignored. See the
gsas2cif documentation for an explanation of this code.

a | NTEGER*4 FUNCTI ON LENCH( STR)

e Rametion Lenad T
g This function takes a character string and finds out how | ong the

c "actual" string is (i.e. not including padded bl anks on the right).

G e e

I'Cal l'i ng argunents:
CHARACTER*(*) STR
I Local vari abl es:

CHARACTER* 1 NUL, TAB

LOGE CAL* 4 DONE
I Dat a:
dat a nul / 0/
dat a tab /' "
I Code:
if ( str.ne." ' .and. str(1:1).ne.nul ) then
ilench = len(str)+1
done = .fal se.
do while ( .not.done .and. ilench.gt.0 )
ilench = ilench-1
If ( str(ilench:ilench).ne.’
1 .and. str(ilench:ilench).ne.tab I'Look for trailing tabs as
wel |
1 .and. str(ilench:ilench).ne.nul ) done=. true.
END DO
l ench = ilench
el se
| ench=0
end if
return

end
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Subroutine WRVAL for program GSAS2CIF

This subroutine is used to write a CIF data item to file. Subroutine ADDQUOTE is used to add quotation

marks (if any are needed). Note that this routine does not break lines, so it should not be passed values
that are more than 78 characters. See the gsas2cif documentation for an explanation of this code.

o]
SUBROUTI NE wrval (1 UCI F, | bl , val ue)

| NTEGER* 4 | UCI F
CHARACTER* (*) LBL, VALUE
CHARACTER* 80 VALUE2
| NTEGER* 4 LN1, LN2
I n1l = max(1, LENCH(I bl))
CALL ADDQUOTE( val ue, val ue2, | n2)
IF (In2 .le. 40) then
wite (I1UCIF,'(a,t40,a)') Ibl(:1nl),value2(:I|n2)
ELSEIF (In2 .le. 60) then
wite (IUCIF '"(a,/,t20,a)") Ibl(:1nl),value2(:1n2)
ELSEIF (In2 .le. 75) then
wite (IUCIF,'(a,/,t5,a)") Ibl(:1nl),value2(:In2)

ELSE
IF (In2 .le. 79) wite (*,*)
1 "Error -- value for ',Ibl(:Inl)," is too long!'
wite (IUCIF, '(a,/,1x,a)") Ibl(:1nl),value2(:Iln2)
END I F
RETURN
END
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Subroutine CPTMPLTE for program GSAS2CIF

This subroutine is used to insert the contents of a CIF template file into a CIF file. See the gsas2cif documentation for an

explanation of this code.

Copy Tenplate File
the contents,
If this file does not exist,

or is bl ank,

The master tenplate file wll
data directory, if it exists,
data directory.

OO0000000000000 O

| NTEGER* 4 I UCl F
CHARACTER* (*) TEMPLATE1L
CHARACTER* (*) TEMPLATE2

CHARACTER* (*) LOCALCOPY
I LOCAL VARI ABLES:

| NTEGER* 4 | U N

| NTEGER* 4 | UCP
needed)

| NTEGER* 4 | FLAG

| NTEGER* 4 | LONG

| NTEGER* 4 L

CHARACTER* 100 LI NE

CHARACTER* 255 FULLNAME

CHARACTER* 255 GSAS

LOd CAL*4 DATAFLAG

' FUNCTI ON DEFI NI TI ONS:

| NTEGER* 4 GSGETENV
| NTEGER* 4 LENCH
lUCP = 0

CALL GETUNIT(1UN)

[#]
Cfirst try to open the LOCALCOPY,

I f
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OPEN( UNI T=I Ul N, FI LE=LOCALCORY,
1 |1 OSTAT=I FLAG lerror flag
1 STATUS=' OLD , FORMF' FORVATTED )
I|F (1 FLAG . EQ 0) THEN
PRINT '(2A)',"' Copying fromfile ', LOCALCOPY
END | F

IF (IFLAG .NE. 0 . AND. TEMPLATEL .NE. ' ') THEN
open failed, open the 1st tenplate
| ook first for a tenplate in the current directory
OPEN( UNI T=I Ul N, FI LEETEMPLATEL,
| OSTAT=I FLAG, lerror flag
STATUS=' OLD , FORME' FORVATTED )
IF ( |FLAG EQO ) THEN
PRINT '(2A)',' Reading fromcurrent directory, file ',
1 TEMPLATEL( : LENCH( TEMPLATEL) )
CALL GETUNI T( 1 UCP)
OPEN( UNI T=I UCP, FI LE=LOCALCOPY, STATUS=" NEW ,
1 FORME' FORVATTED )
PRINT ' (2A)',' Creating file ', LOCALCOPY
ELSE
not found, ook in the GSAS data directory
| FLAG = GSGETENV(' gsas ', GSAS)
|F ( |FLAG EQO ) STOP
1 "ERROR - Environnent variable GSAS is undefined'
FULLNAMVE = GSAS(1: 1 NDEX(GSAS,' ')-1)//'/datal/'/l TEMPLATEL
OPEN( UNI T=I Ul N, FI LE=FULLNANME,
| OSTAT=I FLAG,
STATUS=' OLD , FORMF' FORMATTED )
IF ( IFLAG NE. O ) THEN
PRINT '(3A)',' File ', TEMPLATEL(: LENCH( TEMPLATEL)),
1 " not found in current or GSAS data directory’
PRINT '(4A)'," will try generic tenplate’
ELSE
PRINT '(2A)',' Reading from GSAS data directory, file ',
1 TEMPLATEL( : LENCH( TEMPLATE1) )

CALL GETUNI T(1 UCP)
OPEN( UNI T=I UCP, FI LE=LOCALCOPY, STATUS=' NEW ,
1 FORME' FORMATTED )
PRINT '(2A)',' Creating file ', LOCALCOPY
END | F
END | F
END | F

el

el

| F (I FLAG . NE. 0) THEN
open failed, open the 2nd tenpl ate
|l ook first for a tenplate in the current directory
OPEN( UNI T=I Ul N, FI LE=TEMPLATEZ2,
1 | OSTAT=I FLAG, lerror flag
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1 STATUS=' OLD , FORME' FORMATTED' )
IF ( IFLAGEQO ) THEN

PRINT '(2A)'," Reading fromcurrent directory, file '
1 TEMPLATE2( : LENCH( TEMPLATE2) )
ELSE
C not found, look in the GSAS data directory
| FLAG = GSGETENV(' gsas ', GSAS)
IF ( IFLAG EQ O ) STOP
1 "ERROR - Environnent variable GSAS is undefined'

FULLNAMVE = GSAS(1: 1 NDEX(GSAS,' ')-1)//'/datal/'// TEMPLATE2

OPEN( UNI T=I Ul N, FI LE=FFULLNANME,

1 | OSTAT=I FLAG,
1 STATUS=' OLD , FORMF' FORVATTED )
|F ( |FLAG NE.O ) THEN
PRINT '(2A)'," Error: could not find file ",
1 TEMPLATE2( : LENCH( TEMPLATE2) )
PRINT '(4A)'," This file is mssing from GSAS ,
1 " data directory, ',GSAS(1l:1NDEX(GSAS,' ')-1),
1 ‘/datal’
STOP "ERROR - missing tenplate file'
END I F
PRINT '(2A)',' Reading from GSAS data directory, file ',
1 TEMPLATEZ2( : LENCH( TEMPLATE2) )
END | F
CALL GETUNI T( I UCP)
OPEN( UNI T=I UCP, FI LE=LOCALCOPRY, STATUS=" NEW , FORM=' FORVATTED )
PRINT '(2A)',"' Creating file ', LOCALCOPY
END | F

C got the input file, nowread fromit
LONG = 0
DATAFLAG = . FALSE.
READ (IUN," (A", | OSTAT=I FLAG LI NE
DO WHI LE (I FLAG . EQ 0)
L = LENCH( LI NE)

| ong?
IF (L .GI. 80) THEN
L = 80
I LONG = | LONG + 1
END | F

C don't copy lines that preceed the data_ token
| F (DATAFLAG WRITE (IUCIF," (A)") LINE(:L)
IF (ITUCP .NE. 0) WRITE (1UCP," (A)') LINE(:L)
CDdthis line contain a data_ bl ock nane?
| F (. NOT. DATAFLAG) THEN

| =1

DO WHI LE (LINE(1:1) .EQ ' ' .AND. | .LT. L)
| =1 +1

END DO

CALL UPCASE( LI NE)

I|F (LINE(I:1+4) .EQ 'DATA ') DATAFLAG = . TRUE
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END | F
READ (IUN,' (A)', | OSTAT=I FLAG LINE
END DO
IF (ILONG .GTI. 0) PRINT '(A 15 A)"'," Warning:',|LONG
1 ' lines longer than 80 characters were truncated'
IF (1UCP .NE. 0) CLOCSE(I UCP)
CLOSE(1 U'N)
RETURN
END
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Subroutine OVERALL for program GSAS2CIF

This subroutine is used to write overall parameters and results to the output CIF file. See the gsas2cif documentation for an
explanation of this code.

SUBROUTI NE OVERALL( | UEXP, | UCI F, EXPRNAME, | FPVDR, HTYP, NHI ST,

1 NPWDHI ST, MBW
| NTEGER* 4 | UEXP, | UCI F I'Unit nos.
CHARACTER* 8 EXPRNAME I Experi nment nane
LOGE CAL* 4 | FPVDR I true if there is one or nore powder
hi st ogr am pr esent
CHARACTER* 4 HTYP( 99) I H stogram type fl ags
| NTEGER* 4 NHI ST I The nunber of histograns in this experinent
| NTEGER* 4 NPWDHI ST I' The nunber of powder hi stograns
| NTEGER* 4 VBW I'Mat ri x bandw dt h

I Local vari abl es:

CHARACTER* 68 TEXT I'NSAMfile read buffer
CHARACTER*20 DAT1 I Mean val ue of | Shift/esd|
CHARACTER*20 DAT2 I Maxi mum val ue of |shift/esd|
' Functi ons:
| NTEGER* 4 READEXP I'NSAMfile read routine
CHARACTER* 6 HSTKEY 'l SAM key bui | der
I Code:

| SAM = READEXP(1 UEXP,' GNLS SHFTS' , TEXT)
IF ( ISAMEQ O ) THEN

DAT1 = TEXT(1: 10)
DAT2 = TEXT(11: 20)
ELSE
Cif the Shifts are not present -- they are not defined, not unknown
DAT1 = "."'
DAT2 = '.'
END I F

CALL WRVAL(1UCIF," refine_ls_shift/su_max', DAT1)
CALL WRVAL(I1UCIF," refine_|Is _shift/su_nmean',6 DAT2)
CALL WRVAL(I1UCIF," conputing_structure_refinenment',' GSAS')
| SAM = READEXP(| UEXP,' REFN GDNFT ', TEXT)
Clikewise for GOF, etc -- they are not defined, not unknown
IF ( ISAMEQO ) THEN
DAT1 = TEXT(33:37)
READ (TEXT(18:28),'(F11.0)"') ONFT
VWRI TE (DAT2,' (F7.2)') SQRT(GNFT)
ELSE
DAT1 v
DAT2
END | F
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CALL WRVAL(I'UCIF,"' _refine_ls_nunber_paraneters', DAT1)

CALL WRVAL(IUCIF," refine_ls_goodness_of _fit_all', DAT2)

| SAM = READEXP( | UEXP,' REFN RESTR ', TEXT)

IF ( ISAMNE.O ) TEXT =" 0}

CALL WRVAL(IUCIF," _refine_ls_nunber_restraints', TEXT(1:7))

C things to consider conputing
I' refine_|Is _nunber _reflns
' refine_|Is _goodness _of fit_obs
' refine_Is_R factor_all
I' refine_|Is_R factor_obs
I refine |Is wR factor _all
I' refine_|Is wWR factor_obs
I refine_|Is_restrained_S all
I' refine_|s restrained_S obs

C include an overall profile r-factor, if there is nore than one powder histogram
I|F ( I FPV\DR . AND. NPWDHI ST . GT. 1) THEN
WRITE(TUCIF,' (/A)") '# Overall powder R-factors'
| SAM = READEXP( | UEXP, ' REFN RPOAD ', TEXT)
IF ( ISAMEQO ) THEN
CALL WRVAL(1UCIF," _pd_proc_Is prof R factor', TEXT(11: 20))
CALL WRVAL(I'UCIF," _pd_proc_I|s_prof _wR factor', TEXT(1: 10))

ELSE
CALL WRVAL(1UCIF,' _pd_proc_Is _prof R factor',".")
CALL WRVAL(I1UCIF," _pd_proc_Is prof wR factor','.")
END | F
END | F

IF (MBW.EQ 0) THEN
CALL WRVAL(IUCIF," refine_ls _matrix_type', ' full")
ELSE
CALL WRVAL(I1UCIF," refine_ls matrix_type', "' userbl ocks')
END | F
RETURN
END
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Subroutine WRITEPHASE for program GSAS2CIF

This subroutine is used to write parameters and results for each phase to the output CIF file. See the gsas2cif documentation
for an explanation of this code.

SUBROUTI NE WRI TEPHASE( | UCI F, | UEXP, | UTRM | PHAS, NPHAS, DAYTI ME,
1 ONEBLOCK, MATRX, NUMPAR, MBW | UDI S)
I'PURPCSE: write information about the phase
I NCLUDE " ../ 1 NCLDS/ COPYRI GT. FOR
I PSEUDOCODE:

' CALLI NG ARGUMENTS:

| NTEGER* 4 | UCI F

| NTEGER* 4 I UEXP

| NTEGER* 4 | UTRM

| NTEGER* 4 | PHAS

| NTEGER* 4 NPHAS( 9) I Phase existence flags

CHARACTER*20 DAYTI ME

LOQ CAL*4 ONEBLOCK I true if the CF will have one bl ock
REAL* 4 MATRX( 1)

| NTEGER* 4 NUMPAR I Number of refined paraneters

| NTEGER* 4 MBW I'Matri x bandw dt h

'l NCLUDE STATEMENTS:

I NCLUDE ". ./ 1 NCLDS/ ARRAYSZE. FOR
I NCLUDE ".. /1 NCLDS/ SPGCOM . FOR
I NCLUDE " .. /1 NCLDS/ HEADSCOM FOR
I NCLUDE ".. /1 NCLDS/ DI SAGLCM FOR
I NCLUDE ".. /1 NCLDS/ CELLCOM FOR

' LOCAL VARI ABLES:

| NTEGER* 4 | OPRTNS( 50)

| NTEGER* 4 | SAM

| NTEGER* 4 JM.T( MAXATM IAtomsite nultiplicities

| NTEGER* 4 NSYS(14)
1 /11,2,3,4,4,5,5,6,6,6,7,7,8, 8/

REAL* 4 ANGLES( 3)

REAL* 4 ANGSI ( 3)

REAL* 4 RM 6) I Reci p. netr. tensor

REAL* 4 VOLUME IUnit cell volunme (=0 for error)
REAL* 4 UB( 3, 3) I'UB-mat ri x

LOG CAL* 4 ANl FLAG

CHARACTER* 1 CLBL(3
1 /“a',"b","'c'/

CHARACTER*5  ALBL(3)
1 /" alpha', 'beta ','ganma'/

CHARACTER*20 STRI NE 10)

CHARACTER*80 TEXT I'NSAMfile read wite buffer

CHARACTER*12 SYST(8)
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1 ["triclinic ","monoclinic ','orthorhonbic',

1 "tetragonal ','trigonal ","trigonal ",

1 " hexagonal ",'cubic '

CHARACTER*4  XYZLBL(9)

1 ["-z ',-y T -x ' x-y L"ERR T, TY-Xx

1 tx L,y 4z

CHARACTER*4  TRA(13)

1 /' ","ERR ', +1/6"',"'+1/4","' +1/ 3" ," ERR ',

1 "+1/2' ,'ERR ',"+2/3","'+3/4','+5/6' ,"ERR ', '/
CHARACTER*4  QUTL( 6, 2)

REAL* 4 CONC( MAXELEM

LOG CAL* 4 NOTDONE

| NTEGER* 4 NCFFSET I nunber of symmetry positions

| NTEGER* 4 OFFSYM D(192) I symetry I D needing offset correction
| NTECER* 4 OFFSET(192) I offset to be added to 100*x+10*y+z
CHARACTER* 1 M5G

REAL* 4 COFF( MAXODF) Spherical harnonic coefficients

|
| NTECER* 4 | NDX( 3, MAXCDF) I Sph. harnoni c index

| NTEGER* 4 | SAMSYM I Sanpl e symmetry nunber (1-4)
CHARACTER*12 KEYVAL I | SAM key

CHARACTER* 2 ELEMIBL( MAXELEM I Tabl e of unique el enents
CHARACTER* 2 ELEM

REAL* 4 COVPTBL( MAXELEM I Nunber of atonms for each unique
el ement/cell -- full occupied sites
REAL* 4 FRACTBL( MAXELEM I Nunber of atons for each unique
el enent/cell -- partially occupied sites
REAL* 4 MASSTBL ( MAXELEM I Mass for each type of atom
| NTEGER* 2 SEQTBL( MAXELEM I Sequence to show el enents
| NTEGER* 4 z
LOG CAL FLAG
CHARACTER* 1 PUBFLG I 'Y is distances/angles will be published

I SUBROUTI NES CALLED:

I'FUNCTI ON DEFI NI TI ONS:

| NTEGER* 4 READEXP I'NSAM file read function
CHARACTER* 6 CRSKEY I'l SAM key bui |l di ng routine
I Code:
NOFFSET = 0
TEXT ="
|ULST = 6
(o]

CALL DSGREAD( | UEXP, | ULST, | PHAS, NPHAS( | PHAS) , ' NOFA' , NUMPAR,
1 MBW MATRX) 'Read unit cell and atom data

| SAM = READEXP( | UEXP, CRSKEY(| PHAS)/ /' PNAM , TEXT)
CALL WRVAL(I1UCIF, ' _pd_phase_nane', text)

| SAM = READEXP( | UEXP, CRSKEY(| PHAS)/ /' ANGLES' , TEXT)
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READ (TEXT,' (3F10.0)') ANGLES
| SAM = READEXP(| UEXP, CRSKEY(| PHAS) / /' ANGSI G , TEXT)
IF ( ISAMEQ 0 ) THEN

READ (TEXT,' (3F10.0)') ANGSI G
ELSE

DO | =1, 3

ANGSI G(1) = 0.0

END DO
END | F
CALL BMATRX( ABC( 1, | PHAS) , ANGLES, UB
1 ABCST(1, | PHAS), CANGST( 1, | PHAS))

DO I=1,3
IF ( (LAUE.GI.3 . AND. |.GT.1) .AND. I Laue symetry
above mm
1 (1.EQ2 .0R
1 (((LAUE.EQ 6 .OR LAUE. EQ7) .OR I Rhonbohedral symetry
1 LAUE. GT. 11) .AND. 1. EQ 3)) ) THEN I Cubi c synmetry

CALL FESD(ABC(1,1PHAS), -CELSIGE ), text, In)
CALL WRVAL(IUCIF, ' _cell _length_'//clbl(l),text)
ELSE IF (CELSIGI) .le. 0.0) THEN
CALL FESD(ABC(1,1PHAS), 0.0, text, In)
CALL WRVAL(IUCIF, " cell _length_'"//clbl(l),text)
ELSE
CALL FESD(ABC(1,1PHAS), CELSIGl), text, In)
CALL WRVAL(ITUCIF," cell _length_'//clbl(l),text)
END | F
END DO
DO I=1,3
NOTDONE = . TRUE.
|F ( LAUE.GI.1 ) THEN

IF ( (LAUEEEQ6 .OR LAUE.EQ7) ) THEN I Rhonbohedr al
setting
IF (1 .gt. 1) THEN
NOTDONE = . FALSE.
END | F
ELSE IF ( (LAUE. GI.7 .AND. LAUE.LT.12) .AND. |I.EQ 3 ) I Hexagonal cel |,
Gamma angl e
1 THEN
NOTDONE = . FALSE.
ELSE IF ( (LAUE.EQ 2 .AND. NAXIS.NE.I) .OR ' Monocl i nic, not the
uni que axi s
1 LAUE. GT.2 ) THEN ' Anyt hi ng el se
NOTDONE = . FALSE.
END | F
END | F

| F ( NOTDONE .and. ANGSIG 1) .gt. 0) THEN
CALL FESD({ ANGLES(1), ANGSI 1), text, In)
CALL WVRVAL(ITUCIF, " _cell _angle_'//albl(l),text)
ELSE |F (ANGSI () .gt. 0) THEN
CALL FESD({ ANGLES(1), -ANGSIGE 1), text, In)
CALL WRVAL(ITUCIF, " _cell _angle_'//albl(l),text)

ELSE
CALL FESD(ANGLES(1), 0.0, text, In)
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CALL WRVAL(IUCIF, ' _cell_angle_"//albl(l),text)

END | F
END DO
CALL CELVOL(ABC(1,|PHAS), ANGLES, RM VOLUVE)
CALL FESD(VOLUME, 0.0, text, In)

CALL WRVAL(IUCIF, " _cell _volune',text)

CALL WRVAL(ITUCIF," _symmetry_cel |l _setting' , SYST(NSYS(LAUE)))

VWRI TE(text, ' (20al)') SPG
I n = LENCH(text)
Ca Rsuffix is a GSAS code for a rhonbohedral setting & should be renoved
if (text(ln:In) .eq. '"R) text(ln:ln) =""
CALL WRVAL(IUCI F," _symetry_space_group_name_H M,
1 text(1: LENCH(TEXT)))

WRITE (IUCIF,"' (2A)') 'loop_ _symretry equiv_pos_site_id',

1 " _symmetry_equi v_pos_as_xyz
DO | Cv=1, NCV I'Loop over the lattice
centering
DO JCEN=O0, | CEN I Loop over the identity
and i nversion
DO | =1, NSYM ' Loop through the

matrices

IM= 100

IOFF = 0

J=1,3
= 2*JRT(J,1,1)+3*JIRT(J, 2, 1) +4*JRT(J, 3,1) +5

J
Kl = JRT(J,4,1)+NINT(CEN(J, | CV) *12. 0) +1
K = MOD(JRT(J, 4, 1)+N NT(CEN(J, | CV) *12. 0), 12) +1
C has a offset been applied to the symmetry operator?
IF (K .NE. |Kl) THEN
|F (JCEN . EQ 1) THEN
IOFF = |OFF - I M (I KL-1K)/12

ELSE
| OFF = | OFF + I M (IKL-1K)/12
END | F
END | F
IM= 1M 10
IF ( JCEN.EQ O ) THEN
OUTL(J, 1) = XYZLBL(1J)
OUTL(J,2) = TRA(IK)
ELSE
1J = 10-1J
OQUTL(J, 1) = XYZLBL(1J)
K = 14-1K
OQUTL(J, 2) = TRA(IK)
END | F
END DO
| 1MK = 3
TEXT = '
LN = 1
DO | 1=1, | 1MX
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DO I12=1,2
LNX = LENCH(outl (i 1,i2))
|F ( LNX. GT.0 ) THEN
TEXT(LN: ) = outl (i1,i2)(:LNX)
LN = LN+LNX
END | F
END DO
|F ( MOD(11,3).NE.O ) THEN
TEXT(LN: LN) ="',
LN = LN+1
ELSE
K = 100*(I1Cv-1) + |
I|F (JCEN .EQ 1) K = -K
WRITE (1UCIF, "' (3X15,1x,A)") K TEXT(:LN)
| F (I OFF . NE. 0) THEN
NOFFSET = NOFFSET +1
| F (NOFFSET . GI. 192) THEN
PRINT ' (A)',"' More than 192'//
1 "OFfset symmetry ops -- how did this happen!’
STOP ' NOFFSET > 192
END | F
OFFSYM D( NOFFSET) =
OFFSET( NOFFSET) = |
END | F
LN =1
END | F
END DO
END DO
END DO
END DO

K
OFF

Cinitialize chenmical formula arrays
DO | =1, MAXELEM
ELEMTBL(I) S
COWPTBL( 1)
FRACTBL( )
MASSTBL( |')
SEQTBL(1) = 0
END DO
Z =1

TRNTENTINT
oo

WRITE(IUCIF,' (/A)") '# ATOM C COORDI NATES' //
1 ' AND DI SPLACEMENT PARAMETERS

WRITE(TUCIF," (/a5)") 'loop_ '
WRITE(IUCIF,' (6x,A)"') '_atomsite type _synbol "',
' _atomsite_ | abel',
' _atomsite fract x',
'_atomsite fract_y',' _atomsite fract_z',
_atom site_occupancy',
' _atomsite_thermal displace _type',
" _atomsite_U iso_or_equiv',
"_atomsite_symetry _multiplicity'
ANl FLAG = . fal se.

PR REPRRRE
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C warn on duplicate |abels
DO J=2, NATOM

DO 1=1,J-1
| F (ATMNAM | ) (: LENCH(ATMNAM 1))) . EQ
1 ATMNAM J) (: LENCH( ATMNAM J)))
1 .AND. FRACT(l) .NE. O .AND. FRACT(J) .NE. 0) THEN
PRINT '(A/i5 A 15 2A)"," Atons' ,I," and ', J,
1 " are both |abeled , ATMNAM I)
CALL REDTRM_(' This is not allowed in a CIF //
1 " Conti nue anyway? (,N', M5G

CALL UPCASE( MSO)
IF (MSG .EQ 'N) STOP
END | F

=1, NATOM

(FRACT(1) .NE. 0 .OR SGFRAC(1) .NE. 0) THEN

NA = NA + 1

CALL SYTSYM ( XYZ(1,1),1CEN, NSYM JRT, NCV, CEN, LAUE, !Get site synmetries and
multiplicities

1 JMLT(1), JSYM | OPRTNS, STSYM |))
C _atomsite_| abel
C Note: atomlabels nust be unique -- if need be, concatenate (_XXxX)
C where xxx is the atom nunber -- not inplenented at this tine, instead warn
(above)
string(1l) = ATMNAM | ) (: LENCH( ATMNAM | )))
DO K=1, 3
CALL FESD( XYZ(K,1), SXYZ(K,1), string(K+1), In)
END DO
CALL FESDX FRACT(1), SGFRAC(1), string(5), In)
| F ( REFCODE(I)(1:1).EQ"'1"' ) THEN
STRING 6) = 'Ui so'
ELSE

ANl FLAG = .true.
STRINGE 6) = 'Uani'
END I F
IF ( REFCODE(1)(1:1).EQ'I" ) THEN
CALL FESD(BIJ(1,1), SBIJ(1,1), string(7), |n)

ELSE

UEQV = 0.0

DO 1J=1, 3
1J1 = 1J+1
IF ( 1J1.EQ4 ) 1J1=3
1J2 = 1
IF ( 1J.EQ3 ) 1J2=2
UEQV = UEQV

+BI J(1J,1)*(ABC(1J, | PHAS) * ABCST(1J, | PHAS) ) **2
+2. 0*BI J(1J+3, 1) *ABC(1J2, | PHAS) * ABC( 1 J1, | PHAS)
*ABCST(1J2, | PHAS) * ABCST( 1 J1, | PHAS)
* CANG( 4- 1 J, | PHAS)

END DO

CALL FESD(UEQV/ 3.0, -0.0001, string(7), In)

Y
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END | F

VWRI TE(string(8)," (i4)") JIMT(I)

CALL VSTRNG ATMIYP( 1), LENCH(ATMIYP(1)),.true.,.false.)

wite(lUCIF, ' (A"') ATMIYP(I)

wite(lUCF,' (A6, 4al3, ab,al3,a4,A)"') (string(J),J=1,8)
C enter the atominto the conposition table

ELEM = ATMIYP(1) (1:2)
Cis this a one-letter or two-letter elenent?

JCH = | CHAR(ELEM 2: 2))

IF (JCH .LT. ICHAR('A') .OR JCH .GI. ICHAR('Z')) THEN

KEYVAL = ' AFAC '//ELEM1:1)//' "
ELEM2:2) ="' °

ELSE
KEYVAL = ' AFAC '//ELEM1:2)//'
ELEM 2: 2) = CHAR(JCH+32)

ENDI F

J=1

DO WH LE (ELEMIBL(J) .NE. ' ' .AND. ELEMIBL(J) .NE. ELEM
J=J+1

END DO

ELEMIBL(J) = ELEM

TEXT = '

| SAM = READEXP(| UEXP, KEYVAL, TEXT)
READ (TEXT,' (F7.0)') MASSTBL(J)
|F (FRACT(1) .EQ 1.0) THEN

COVPTBL(J) = COMPTBL(J) + JM.T(I)
ELSE
FRACTBL(J) = FRACTBL(J) + JM.T(I)*FRACT(I)
ENDI F
END | F
END DO

IF (K .EQ 0) THEN
WRITE(TUCIF," (A)') ' 2222222727
ELSE | F (ANl FLAG THEN

o WRI TE(1UCIF,' (/a5,1x,A)') '"loop_', '_atomsite_aniso_| abel’
WRITE(IUCIF,' (6x,A)') '_atomsite_aniso_U 11",
1 '_atomsite_aniso_U 12',' atomsite_aniso_U 13",
1 ' atomsite_ aniso U 22',' atomsite _aniso_U 23",
1 ' _atomsite_aniso_U 33
DO | =1, NATOM
| F (FRACT(1) .NE. 0 .OR SGFRAC(l) .NE. 0) THEN
IF ( REFCODE(1)(1:1).EQ"A" ) THEN
string(1) = ATMNAM I ) (: LENCH( ATMNAM 1)))
DO K=1, 6
CALL FESIXBIJ(K, 1), SBIJ(K, 1), string(K+l), In)
END DO
wite(lUCF,' (A6,6al3)"') (string(J),J=1,7)
END I F
END | F
END DO
END I F
C s e e s e s e e e e
C Loop over elenment types -- but only if the histograminfo goes in a
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C separate block. In a single-block histogram this info is included
C wth the scattering factor information (VWRPOADHI)
C
(o]
| F (. NOT. ONEBLOCK) THEN
C determine unit cell contents
DO | =1, MAXELEM
conc(i) = 0.0
END DO
DO | =1, NATOM
J=11) I Get the atomtype count flag
conc(J) = conc(j) + JM.T(1)*FRACT(I)
END DO
WRITE(IUCIF, "' (/a5,1x,A)') '"loop ', ' _atomtype synbol’
WRITE(IUCIF,"' (6x,A)") '_atomtype_nunber_in_cell’
DO j =1, MAXELEM
if (conc(j) .gt. 0.0) then
string(l) = ATYPE(j)(1:2)
CALL VSTRNGE(string(1),2,.false.,.false.)
CALL FESD(conc(j), -0.01, string(2), In)
wite(lUCF,' (t20,A2,a13)') (string(l),1=1,2)
END | F
END DO
END | F
[+]

C process the chemcal formula: pick a Z value & generate nol ecul ar wei ght

C find the maxi mum possible Z val ue
N=0
DO | =1, MAXELEM
| F (ELEMIBL(1) .NE. ' ') N =1
END DO
C factors of 2
FLAG = . TRUE.
DO WH LE( FLAG)
DO I =1, N
| F (Z*2.*I NT(COWPTBL(1)/(Z*2.)) .NE. COWMPTBL(I))
1 FLAG = . FALSE.
END DO
|F (FLAQ Z =2Z* 2
END DO
C factors of 3
FLAG = . TRUE.
DO WHI LE( FLAG)
DO 1=1,N
IF (Z*3. *I NT(COWPTBL(1)/(Z*3.)) .NE. COWTBL(1))
1 FLAG = . FALSE.
END DO
|F (FLAG Z =Z * 3
END DO
C order the elenments in "Hll" order: C H & al phabetical or al phabeti cal

C is Cpresent?

FLAG = . FALSE.
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J=1
DO I =1, N
| F (ELEMIBL(1) .EQ 'C ') THEN
FLAG = . TRUE.
SEQTBL(1) = J
J=J+1
END | F
END DO
C if yes, get H
| F (FLAG THEN
DO I=1,N
|F (ELEMIBL(I) .EQ 'H ') THEN
SEQTBL(1) = J
J=J+1
END | F
END DO
DO I =1, N
| F (ELEMIBL(1) .EQ 'D ') THEN
SEQTBL(1) =J
J=J+1
END | F
END DO
END | F
DO K=1, N
ELEM = ' ZzZ'
NUMELEM = 100*| CHAR(ELEM 1: 1)) + | CHAR(ELEM 2: 2))
NN =0
DO I=1,N
NUVELEML = 100*| CHAR( ELEMTBL(1) (1: 1)) + | CHAR(ELEMIBL(1) (2:2))
I F (NUMELEML .LT. NUMELEM . AND. SEQTBL(1) .EQ 0) THEN
NN = |
NUVELEM = NUMELEML
END | F
END DO
IF (NN .NE. 0) THEN
SEQTBL(NN) = J

J=J+1
END | F
END DO
K=1
ATMASS = 0
DO J=1, N
DO =1, N
| F (SEQTBL(1) .EQ J) THEN
TEXT(K: ) = ELEMIBL(1)
|F (ELEMIBL(1)(2:2) .EQ ' ') THEN
K=K+1
ELSE
K=K+ 2
ENDI F

| F (FRACTBL(1) .NE. 0) THEN

WRI TE( KEYVAL, ' (F12.2)') (COMPTBL(1) + FRACTBL(1))/Z
ELSE

WRI TE( KEYVAL, ' (112)"') NI NT(COMPTBL(1)/ 2)
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ENDI F
ATMASS = ATMASS + MASSTBL(1) * (COMPTBL(1) + FRACTBL(1))/Z

NN =1
DO WHI LE (KEYVAL(NN:NN) .EQ ' ')
NN = NN + 1
END DO
| F (KEYVAL(NN:) .NE. '1') THEN I values of 1 are assuned

TEXT(K:) = KEYVAL(NN: )
K=K+ 13 - NN
END | F
END | F
END DO
TEXT(KK) =" ' I |l eave a bl ank space
K=K+ 1
END DO
WRITE(ITUCIF, " (A") " ",

1 "# |f you change Z, be sure to change all 3 of the follow ng'
CALL WRVAL(IUCIF, ' _chem cal _formula_suni, text)
WRI TE( TEXT, ' (F15.2)') ATMASS
CALL WRVAL(IUCIF, ' _chem cal _fornul a_wei ght',text)
VWRI TE(TEXT, ' (14)') Z
CALL WRVAL(IUCIF, " _cell _formula units_Z', text)

(@Spheri cal harnoni c CDF
|ODF = 0
| F (. NOT. ONEBLOCK) THEN
KEYVAL = CRSKEY(IPHAS)//' CDF '
| SAM = READEXP( | UEXP, KEYVAL, TEXT)
READ (TEXT,' (315)") NORD, NOCDFCCF, | SAMSYM
| F (NODFCOF . GT. 0) THEN
WRITE(IUCIF," (/A)') ' _pd proc_|s pref_orient _corr’

WRITE(IUCIF, ' (2A) ") "', Spheri cal Harnonic ODF'
WRITE(ITUCIF, ' (A 12,A13)")
1 ' PHASE ,I|,' spherical harnonic order=", NORD

IF ( 1SAMSYM EQ 1 ) THEN
WRITE(TUCIF," (A)') ' No sanple symetry’
ELSE IF ( 1 SAMSYM EQ 2 ) THEN
WRITE(TUCIF," (2A)') ' The sanple symetry is:'
1 " 2/ m(shear texture)'
ELSE IF ( 1 SAMSYM EQ 3 ) THEN
WRITE(TUCIF," (2A)') ' The sanple symetry is:'
1 " mmm (rolling texture)'
ELSE IF ( | SAMSYM EQ 0 ) THEN
WRITE(IUCIF, ' (2A)") ' The sanple symetry is:',

1 " cylindrical (fiber texture)'
END | F
NREC = 0
IF ( NODFCOF. GT.0 ) NREC = ( NODFCOF-1)/6+1
| BEG = 1

DO | REC=1, NREC
WRI TE( KEYVAL(10: 12),' (12, A)' )| REC, ' A
| FIN = M N(| BEG+5, NODFCOF)
| SAM = READEXP(| UEXP, KEYVAL, TEXT)
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READ (TEXT,' (6(14,213))") ((INDX(K, J),K=1, 3),
1 J=I BEG | FI N)
KEYVAL(12:12) = 'B'
| SAM = READEXP( | UEXP, KEYVAL, TEXT)
READ ( TEXT,' (6(F10.0))"') (COFF(K), K=I BEG, | FI N)
| BEG = | BEG+6
END DO
DO J=1, NODFCOF
WRI TE(1 UCIF, ' (A, 313, 3x, A F10.4) ")
I ndex =", (1 NDX(K, J), K=1, 3),
1 ' Coef f =, COFF(J)
END DO
WRITE(IUCIF, ' (a/)') ';°
END | F
END | F

)

C now | oop over interatom c distances for this phase
WRITE(IUCIF, ' (/a)') '# MOLECULAR GEOVETRY'
WRI TE(IUCIF," (/a5)") 'loop_ '
WRITE(IUCIF," (6x,A)") ' _geom bond atomsite | abel 1
WRITE(IUCIF, "' (6x,A)") ' _geom bond _atomsite_| abel 2
WRI TE(TUCIF," (6x,A)') '_geom bond_di stance'
WRITE(IUCIF, ' (6x,A)') ' _geom bond _site symmetry_ 1’
WRITE(TUCIF," (6x,A)') '_geombond site_symetry_ 2'
WRITE(TUCIF," (6x,A)') '_geom bond_publ fl ag'
IDS =0
IF (1UDS .NE. 0) THEN

REW ND( | UDI S)

READ (1UDI'S,' (A)") I skip the first record
KPHAS = 0
DO WHI LE( KPHAS . LE. | PHAS)
1 READ (1UDI'S,"' (AL, 21 2, 2F10.4,715)"', ERR=1, END=2)
1 PUBFLG KPHAS, | TYP, D, STD, | , J, | SYM | OFF

IF (KPHAS .EQ |IPHAS . AND. ITYP .EQ O .AND.

1 (FRACT(1) .NE. O .OR SGFRAC(I) .NE. 0) .AND.
1 (FRACT(J) .NE. 0 .OR SGFRAC(J) .NE. 0)) THEN
IF (STD .LE. 0) STD = -0.0001
CALL FESD(D, STD, text, In)
DO K=1, NOFFSET
IF (1SYM.EQ OFFSYM D(K)) THEN
| OFF = OFFSET(K) + | OFF
GOTO 3
END | F
END DO
3 CONTI NUE
CALL UPCASE( PUBFLG)
I|F (PUBFLG . NE. 'Y') THEN
PUBFLG = ' N
END | F
WRITE (1 UCIF, ' (2(2x, A), 2x, Al6, 2x, Al, 2X, 15, A, 13, 2x, Al)")
1 ATMNAM | ), ATMNAM J) , text (:1n),"'.",1SYM"' ', | OFF, PUBFLG
IDIS = IDIS + 1
END | F
END DO
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2 CONTI NUE

END | F

IF (IDIS .EQ 0) WRITE(IUWCIF,'(A') " 2?2 2 2 2 2 2
(o]

C now | oop over interatom c angles for this phase
WRITE(TUCIF," (/a5)") 'loop_ '

WRITE(TUCIF," (6x,A)') '_geomangle_atomsite_|abel 1
WRITE(TUCIF," (6x,A)') '_geomangle_atomsite_| abel _2'
WRITE(IUCIF, ' (6x,A)') ' _geomangle atomsite_ | abel 3
WRITE(TUCIF," (6x,A)') '_geom angl e’

WRITE(TUCIF,"' (6x,A)') '_geomangle_site_symetry_1'
WRITE(TUCIF,"' (6x,A)') '_geomangle_site symetry_ 2'
WRITE(IUCIF,' (6x,A)") ' _geomangle site symmetry_ 3'
WRITE(IUCIF, "' (6x,A)") ' _geom angle_publ flag'

IANG = 0

IF (IUDIS .NE. 0) THEN
REW ND( | UDI S)

READ (1UDI'S,' (A)") I skip the first record
KPHAS = 0
DO WH LE( KPHAS . LE. | PHAS)
11 READ (1UDI S, "' (A1, 212,2F10.4,715)"', ERR=11, END=12)
1 PUBFLG, KPHAS, | TYP, D, STD, |, J, K, | SYML, | OFF1, | SYMB, | OFF3

|F (KPHAS . EQ IPHAS .AND. ITYP .EQ 1 .AND.
(FRACT(l) .NE. 0 .OR SGFRAC(I) .NE. 0) .AND.
(FRACT(K) .NE. 0 .OR SGFRAC(K) .NE. 0) .AND.
1 (FRACT(J) .NE. 0 .OR SGFRAC(J) .NE. 0)) THEN
IF (STD .LE. 0) STD = -0.001
CALL FESD( D, STD, text, In)
DO K1=1, NOFFSET
I|F (1SYML . EQ OFFSYM D(K1)) THEN
| OFF1 = OFFSET(K) + | OFF1
END | F
IF (1SYM3 . EQ OFFSYM D(K1)) THEN
| OFF3 = OFFSET(K) + |1 OFF3
END | F
END DO
CALL UPCASE( PUBFLG)
IF (PUBFLG . NE. 'Y') THEN
PUBFLG = 'N
END | F
VWRI TE (1 UCIF,"' (3(2x, A), 2x, Al6, 2x,

RN

1 15, AL, | 3, 2x, AL, 2X, 15, AL, | 3, 2X, AL)" )
1 ATMNAM | ), ATMNAM J) , ATMNAM K) , t ext (: 1 n),
1 | SYML,' ', 1OFFL,'.',1SYM3,' ', |OFF3, PUBFLG
| ANG = | ANG + 1
END | F
END DO
12 CONTI NUE
END | F
IF (1ANG . EQ 0)
1 WRITE(IUCIF,' (A') ' 2 2 2 2 2 2 2 2
RETURN
END
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Subroutine WRPOWDHIST for program GSAS2CIF

This subroutine is used to write parameters and results for each powder histogram to the output CIF file. See the gsas2cif
documentation for an explanation of this code.

SUBROUTI NE WRPOADHI ST( | UCI F, | UEXP, | UTRM | HST, HTYP, | UPRF,
1 LAM, DAYTI ME, ONEBLOCK, EXPRNAME, SAUTHOR)
Cwite the obs & calc powder diffractogram & reflection |ist

Ck***********************************************************************
I PSEUDOCODE:

' CALLI NG ARGUMENTS:

| NTEGER* 4 | HST, 1 UCI F, | UEXP, | UTRM

| NTEGER* 4 | UPRF

CHARACTER* 4 HTYP

REAL* 4 LAMVR I' Al pha_2 | anbda

CHARACTER*20 DAYTI ME

LOd CAL*4 ONEBLOCK ! true if the CIF will have one bl ock

CHARACTER* 20 EXPRNAME I Experi ment name = nanme of data bl ock

CHARACTER* 24 SAUTHOR ' A shortened version of the author nane
I'| NCLUDE STATEMENTS:

| NCLUDE ", . /1 NCLDS/ ARRAYSZE. FOR

| NCLUDE ".. /1 NCLDS/ SPGCOM . FOR

| NCLUDE " . /1 NCLDS/ DI SAGLCM FOR

' LOCAL VARI ABLES:

| NTEGER* 4 NPHAS( 9) I Phase exi stance fl ags

| NTEGER* 4 NPHASES I nunber of phases in histogram

REAL* 4 LAML, ZERO, POLA, DI FC, DI FA

LOGE CAL* 4 MOREOBS true if there are nore OBS points than calc

I

LOQ CAL* 4 FI XEDSTEP I true for fixed step data
|
|

LOGE CAL* 4 FI XEDBKG true if fixed background points are used
LOQ CAL* 4 NEEDESD true if the ESD s are not SQRT(I)
REAL* 4 DYDBK( 99)

CHARACTER*80 TEXT
CHARACTER*80 TEXT1
CHARACTER*8  TYP
CHARACTER* 20 BUFFER( 10)

| NTEGER* 4 BUFLEN( 10)

REAL* 4 VALUE I General use val ue

REAL* 4 FI RSTPT, LASTPT ! Data range

REAL* 4 STEPM N, STEPMAX, STEP !'M n, Max & avg step size

| NTEGER* 4 OFFSET I'No. channels to be omtted at start of
profile

| NTEGER* 4 | CLMP I Dat a conpression factor

| NTECER* 4 CHEKHST I Check sum of this histogram

| NTECER* 4 | SAMP I Dat a sanpi ng factor

| NTEGER* 4 BAKTYP I Background function nunber
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| NTECER* 4 NUMBAK I Background nunber of terns

REAL* 4 CONC( MAXELEM

| NTEGER* 4 JMLT( MAXATM IAtomsite multiplicities
CHARACTER*12 KEYVAL I'l SAM key

REAL* 4 ATWI I Atom ¢ wei ght

REAL* 4 BLEN I'Neutron scattering |length

REAL* 4 FFAC( 9) I Xray form factor

REAL* 4 FFAN( 2, 5) I Xray dispersion terns

REAL* 4 ABSCQ( 7) I Absorption coefficients

REAL* 4 MFAC( 9) I Neutron magnetic formfactor

REAL* 4 NFAC( 9) I Neutron nmagnetic formfactor

REAL* 4 BACKCOF( MAXBAK) I background coeffients

| NTEGER* 4 PRETRM I'No. terns before diffuse terns in #9
| NTEGER* 4 TRMTYP( 12) IDiffuse termtypes

CHARACTER* 1 | AB I Absorption refinenent flag

REAL* 4 PHKL(3), RATIO FRAC !'M D pref. orient.

REAL* 4 COFF( MAXODF) I Spherical harnonic coefficients

| NTECER* 4 | NDX( 3, MAXCDF) I Sph. harnoni ¢ i ndex

| NTEGER* 4 | SAMSYM I Sampl e symetry nunber (1-4)

REAL* 4 PAXI S( 3) I Ani so. broadeni ng axis

CHARACTER* 1 SAXI S =y if stacking fault nodel is needed
REAL* 4 UAXI S(3), VAXI S( 3) I Stacking fault subcell vectors

| NTECER* 4 PTYP, NPRF, PTA, PTB IProfile type & no. of coefficients
REAL* 4 PCOF( 36) I'Profile coefficients

REAL* 4 CTOF I Peak cutof f

I' FUNCTI ON DEFI NI TI ONS:

| NTEGER* 4 READEXP
CHARACTER* 6 HSTKEY
CHARACTER* 6 HAPKEY
CHARACTER* 6 CRSKEY

SAM file read function
SAM key buil di ng routine
SAM key buil di ng routine

'l
M
'l
I'l SAM key bui |l di ng routine

| NTEGER* 4 READPRF
LOQ CAL* 4 BTEST
| NTECER* 4 LENCH I LENGTH of a character string
(o]
cal | OPNPRF(1 UEXP, | HST, NCHAN, ' SHARED , . FALSE. , | UPRF)
| SAM = READEXP( | UEXP, HSTKEY( | HST)/ /' NPHAS' , TEXT)
READ ( TEXT,' (915)") NPHAS
NPHASES = 0
do i=1,9
I|F ( NPHAS(1).NE.O ) THEN
NPHASES = NPHASES + 1
| PHAS = |
END | F
END DO
[+]
C::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::

C prepare for March-Dol |l ase Preferred Orientation correction
C do any phases have a MD correction?

IMD =0

DOI =1,9
IF ( NPHAS(1).NE.O ) THEN
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KEYVAL = HAPKEY(I, I HST)//'NAXI S '
| ERR = READEXP( | UEXP, KEYVAL, TEXT)
READ( TEXT, ' (15)') NAXI'S
JAX = 0
NUMF = 0
DO | AX=1, NAXI S
JAX = JAX+1
KEYVAL = HAPKEY(I, | HST)/ /' PREFO // CHAR( 48+JAX)
| ERR = READEXP( | UEXP, KEYVAL, TEXT)
IF ( 1ERR EQO ) THEN
READ (TEXT, ' (5F10.0)') RATI O, FRAC, ( PHKL(K), K=1, 3)
IF (RATIO .NE. 1) IMD =1
END | F
END DO
END | F
END DO
Cin the single-block case, need to also check for a spherical harnonic
IODF = 0
| F (ONEBLOCK) THEN
DOI =1,9
IF ( NPHAS(1).NE. O ) THEN
KEYVAL = CRSKEY(!l)//'CDF '
| SAM = READEXP( | UEXP, KEYVAL, TEXT)
READ (TEXT,' (215)") NORD, NODFCOF
IF (NODFCOF .GI. 0) I0DF =1
END | F
END DO
END | F

I F (. NOT. ONEBLOCK) THEN
VWRITE(IUCIF,' (A)") '# phase table’
WRITE(TUCIF,' (A)'") 'loop_ _pd_phase_i d'
VWRI TE(1UCI F," (10X, A)') ' _pd_phase_bl ock_i d'
WRITE(1TUCIF, ' (10x,A)') ' _pd_phase _nmass %
IF (IMD.GT. 0) WRITE(IUCIF, "' (10X, A)")
1 " pd_proc_ |Is pref _orient_corr’
WRITE(TUCIF,' (10X,A)') ' _pd_proc_|s profile_function'
VWRI TE(1UCIF," (10X, A)") ' _pd_proc_ls_peak_cutoff’
DO 1=1,9
IF ( NPHAS(I).NE. O ) THEN
C pd _phase block id
VWRITE(IUCIF, " (2X,11,2X,2A,11,4A)") 1,

1 DAYTI ME(1: 16)//' | ",
1 EXPRNAVE( 1: LENCH( EXPRNAVE) )/ /' _phase' , I ,"| ",
1 SAUTHOR( : LENCH( SAUTHOR) ), " | |
C pd_phase_nass_% (from phase fractions)
TEXT = ' !

KEYVAL = HAPKEY(!, | HST)//' MASSFR

| ERR = READEXP(| UEXP, KEYVAL, TEXT)

IF (TEXT .NE. ' ') THEN
READ( TEXT, ' (2F10.4)') WIFR, SI GW
CALL FESD(WIFR*100., SIGAM100., TEXT, LN)
WRI TE (1 UCIF, ' (10x,A)') TEXT(:LN)
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ELSE
WRITE (1UCIF, ' (10x,A)") "2
ENDI F
C pd_proc_Is _pref_orient_corr
IF (IMD .GT. 0) THEN
WRITE(TUCIF, " (2A) ") ';'," Mar ch- Dol | ase
TEXT = " '
KEYVAL = HAPKEY(I,IHST)//"NAXI S '
| ERR = READEXP( | UEXP, KEYVAL, TEXT)
READ( TEXT, ' (15)') NAXI S
JAX = 0
NUMF = 0
DO | AX=1, NAXI S
JAX = JAX+1
KEYVAL = HAPKEY(I, | HST)/ /' PREFO // CHAR( 48+JAX)
| ERR = READEXP( | UEXP, KEYVAL, TEXT)
IF ( TERR EQO ) THEN
READ ( TEXT, ' (5F10.0)") RATI O FRAC,
1 (PHKL(K), K=1, 3)
|F (NAXIS .EQ 1) THEN
WRI TE(IUCIF, "' (A 12,A F10.5,3(2x,A F6.3))")

1 ' AXIS ',IAX ' Ratio=', RATIO
1 "h=', PHKL(1),' k=", PHKL(2),'|=", PHKL(3)
ELSE
WRI TE(1UCIF, ' (A, 12, 2(A F10.3), 3(2x, A F6.3))")
1 "AXIS ' T AX,
1 Rati o=' , RATIO' Frac', FRAC
1 "h=', PHKL(1),' k=", PHKL(2),'|=", PHKL(3)
END | F
END | F
END DO
WRITE(IUCIF, ' (A)') '
END | F

C pd_proc_Is_profile_function
WRITE(ITUCIF, " (A))") ;'
CALL SYMM NP( 1 UEXP, I, | CEN, NSYM LCENT, NCV, LAUE, NPCL,
1 NAXI S, JRT, CEN, SPG)
KEYVAL = HAPKEY(I,IHST)//' PRCF '
| SAM = READEXP( | UEXP, KEYVAL, TEXT)
READ( TEXT, ' (215, F10.5,15)") PTYP, NPRF, CTOF, | DAMP
DO K=1, 36
PCOF(K) = 0.0
END DO
NREC = (MPRF-1)/4+1
DO | REC=1, NREC
WRI TE( KEYVAL(12:12),"' (11)") IREC
| SAM = READEXP( | UEXP, KEYVAL, TEXT)
| BEG = (I REC-1) *4+1
READ( TEXT, ' (4E15.6)') (PCOF(K), K=I BEG, | BEG+3)
END DO
C now for sonme pain... list the profile terns for all of Bob's masterpieces
CALL LI STPRF(1UC F, NPRF, PTYP, PCOF, LAUE, NAXI S, HTYP, CTOF)
KEYVAL = CRSKEY(1)//' SPAXI S
| SAM = READEXP( | UEXP, KEYVAL, TEXT)
IF ( ISAMEQO ) THEN
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READ( TEXT, ' (3F5. 0, 4X, A, 6F5.0)') PAXI S, SAXI S, UAXI S, VAXI S

IF ( SAXIS.EQ "Y' ) THEN
VRI TE(I UCI F, 3) PAXI S, UAXI S, VAXI S

3 FORMAT( " Stacking fault sublattice vectors:',/,
1 10x, 2(3F6.1,"';"'), 3F6.1)
ELSE
VWRI TE(IUCIF, ' (A 3F6.1)")
1 ' Ani so. broadeni ng axis', PAXI S
END | F
END | F

WRITE(IUCIF, ' (A"') ;"'
C pd_proc_Is_peak_cutof f
WRI TE(I UCI F, ' (10X, F8.5)') CTOF
END | F
END DO
END | F

C l oop over atomtypes and report the scattering factor info
C include atom anounts, if one histogram and one phase (note that phase info
C was | oaded i n WRI TEPHASE)
| F (ONEBLOCK) THEN

C determine unit cell contents

| SAM = READEXP( | UEXP,' EXPR NATYP' , TEXT)

READ (TEXT,' (915)") NELEM

DO | =1, NELEM

conc(i) = 0.0

END DO
DO | =1, NATOM
CALL SYTSYM ( XYZ(1,1), | CEN, NSYM JRT, NCV, CEN, LAUE, ICGet site
symmetries and nultiplicities
1 JMLT(1),JSYM | OPRTNS, STSYM 1))
J=1D1) I Get the atomtype count flag
conc(J) = conc(j) + JM.T(1)*FRACT(I)
END DO
END | F

C@:I oop header
WRI TE(TUCIF, " (/a5,1x,A)") '"loop_', '_atomtype_synbol’
| F (ONEBLOCK) THEN
WRITE(1UCIF," (6x,A)') '_atomtype_nunber _in_cell’
END I F
IRAD = -1
IF (HTYP(2:2) .eq. 'X ) THEN
WRITE(TUCIF,' (6x,A)") ' _atomtype scat _dispersion_real’
VWRITE(1UCIF,' (6x,A)') '_atomtype_scat _dispersion_inmg'
WRITE(IUCIF, "' (6x,'" _atomtype _scat _Cronmer_Mann_'',A)') 'al
1 ‘a2','a3"', 'a4', 'bl', 'b2', 'b3'", 'b4', 'c'
| SAM = READEXP( | UEXP, HSTKEY(I HST)/ /"' 1 RAD ', TEXT)
READ (TEXT,' (15)') | RAD
ELSEI F (HTYP(2:2) .eq. 'N) THEN
WRITE(IUCIF,' (6x,A)") ' _atomtype_scat | ength_neutron'
END | F
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WRITE(IUCIF, ' (6x,A)") ' _atomtype scat_source'
C _atomtype_description

| SAM = READEXP( 1 UEXP,' EXPR NATYP', TEXT)

READ (TEXT,' (915)"') NELEM

| F (NELEM . LE. 0) THEN

PRINT '(A)',"Error -- This experinent contains no atomtypes.'
STOP ' EXPR NATYP Error’
END | F

DO j =1, NELEM
CALL VSTRNG ATYPE(] ), LENCH(ATYPE(j)),.true.,.false.)
text = ATYPE(j)(1:8)
In =10
| F (ONEBLOCK) THEN
CALL FESD( conc(j), -0.01, text(In:), In)
In=1n+ 2
END | F
CALL RDTYPDT( | UEXP, ATYPE( ), ATWI, BLEN, FFAC, FFAN, ABSCO, MFAC,
1 NFAC, GFAC)
I|F (HTYP(2:2) .eq. 'X ) THEN
IF (IRAD .GE. 1 .and. IRAD .LE. 5) THEN
wite(lUCF,'(2x,a,2f9.3)") text(:LENCH(text)),

1 (FFAN(I, | RAD), | =1, 2)
ELSE I F (I RAD . EQ 0) THEN
FF1 = 0
FF2 = 0
IREC = 0O
| SAM = 0
C | oop through the anonolous f' & f'' for val ues

DO WH LE (ISAM .EQ 0O .AND. | REC .LT. 9)
IREC = |REC + 1
KEYVAL = HSTKEY(IHST)//' FFANS '
WRI TE( KEYVAL(12:12),' (11)") | REC
| SAM = READEXP( | UEXP, KEYVAL, TEXT1)
IF ( ISAM EQ 0 ) THEN
READ( TEXTL, ' (2X, A8, 2F10.0)"') TYP, FF1A, FF2A
|F (TYP .EQ ATYPE(j)) THEN
FF1 = FF1A
FF2 = FF2A
| SAM = -1
END | F
END | F
END DO
wite(lUCIF,'(2x,a,2f9.3)") text(:LENCH(text)), FF1, FF2
END | F
C now wite the coeff. for the scattering curve
LN =1
TEXT ="' '
DOI =1,9
I|F (FFAC(1) .GE. 10000 .OR FFAC(l) .LE. -1000) THEN
WRI TE( TEXT(LN: ), "' (F8.1)") FFAC(I)
ELSEI F (FFAC(I) .GE. 1000 .OR FFAC(l) .LE. -100) THEN
WRI TE( TEXT(LN: ), "' (F8.2)") FFAC(I)
ELSEI F (FFAC(I) .GE. 100 .OR FFAC(l) .LE. -10) THEN
WRI TE( TEXT(LN: ), "' (F8.3)") FFAC(I)
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ELSEI F (FFAC(I) .GE. 10 .OR FFAC(l) .LE. 0) THEN
WRI TE( TEXT(LN: ), "' (F8.4)") FFAC(I)
ELSE
WRI TE( TEXT(LN: ), "' (F8.5)") FFAC(I)
ENDI F
LN = LN + 8
END DO
WR TE(1UCIF, ' (A)') TEXT(:LN)
ELSE I F (HTYP(2:2) .eq. 'N) THEN
wite(lUCF, "' (2x,a, 1x, F8.4)") text(:LENCH(text)), BLEN
END | F
C atom type_scat _source
wite(lUCF,'(2x,a)"') 'International _Tables_ Vol _C

END DO
C::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::
(o]

IF (HTYP(2:2) .eq. 'X ) THEN

CALL WRVAL(IUCIF," _diffrn_radiation_probe','x-ray')
ELSE | F (HTYP(2:2) .eq. 'N) THEN
CALL WRVAL(IUCIF," _diffrn_radiation_probe', ' neutron')
ELSE
PRINT ' (A)', "' Unexpected data type for _diffrn_radiation'//
1 " _probe histogram #' , | HST
CALL WRVAL(ITUCIF," diffrn_radiati on_probe',"?")

END | F

| SAM = readexp(!l UEXP, HSTKEY(IHST)//' CHANS ,text)

READ( TEXT, ' (20x, | 10, 10x,i 10)') nchans, nthans

| SAM = READEXP( | UEXP, HSTKEY(IHST)//' | CONS' , TEXT)

|F (HTYP(3:3) .eq. 'T') THEN

READ( TEXT, ' (3F10.0)') DI FC, DI FA, ZERO
ELSE IF (HTYP(2:2) .eq. 'N ) THEN
READ ( TEXT, ' (3f10.0, 25x,f10.0)") lanil, | an®, zero,ratio
CALL FESD(LAML, -.00001, text, In)
CALL WRVAL(IUCIF, ' _diffrn_radi ati on_wavel ength' ,text)

ELSE

READ ( TEXT, ' (3f10.0, 10x,f10.0,i5,f10.0)") |anmtd, | an®, zero,
1 pol a,ipola,ratio
C Bob -- | don't know how to treat case of IPOLA =0

| F (I POLA .EQ 0) THEN
CALL FESD(POLA, -.01, text, In)
CALL WRVAL(IUCIF, " diffrn_radiation_polarisn ratio ,text)
ELSE
CALL WRVAL(IUCIF, ' _diffrn_radiation_polarisn_ratio ,'?")
END | F
|F (LAM2 .eq. 0.0) then
CALL FESD(LAML, -.00001, text, In)
CALL WRVAL(IUCIF, ' _diffrn_radi ati on_wavel ength' ,text)
CALL WRVAL(IUCIF, ' _diffrn_radiation_type', '?")
ELSE
C al ways assunme Kal & Ka2 if two wavel engths are present
VWRI TE(IUCIF, ' (/a)') 'loop_ '
WRITE(TUCIF," (6x,A)') ' _diffrn_radiation_wavel ength’
WRITE(IUCIF," (6x,A)') '_diffrn_radiation_wavel ength_wt'
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VWRITE(IUCIF," (6x,A)") "_diffrn_radiation_type'
VWRITE(TUCIF," (6x,A)') " _diffrn_radiation_wavel ength_id'
VWRI TE(I UCI F, ' (20x, f10. 6, 5x,f6.3,3x,A,i3)")
1 LAML, 1.0, K\\a~1~", 1,
1 LAM?, ratio,' K\\a~2~",2
END | F
END | F

TEXT =" ? ?'

| SAM = READEXP( | UEXP, HSTKEY( |1 HST)/ /' RPOAD , TEXT)

CALL WRVAL(I1UCIF," _pd_proc_ls_prof_R factor', TEXT(11: 20))
CALL WRVAL(I1UCIF," _pd_proc_Is_prof_ wR factor', TEXT(1: 10))
TEXT = ?'

| SAM = READEXP( | UEXP, HSTKEY( I HST) / /' WREXP' , TEXT)

CALL WRVAL(IUCIF," pd_proc_|s _prof_ wR expected', TEXT(1:10))

TEXT =" ?'
| SAM = READEXP( | UEXP, HSTKEY(| HST)/ /' R-FAC , TEXT)
CALL WRVAL(IUCIF," _refine_|ls_R Fsqd_factor', TEXT(6:15))

C docunent the background function used
KEYVAL = HSTKEY(IHST)//"' TRNGE
| SAM = READEXP( | UEXP, KEYVAL, TEXT)
IF ( ISAMNE.O ) TEXT =" 1.0 100. 0
READ( TEXT, ' (2F10.0)') TTM N, TTMAX
KEYVAL = HSTKEY(I|HST)//"' BAKGD *
| SAM = READEXP( | UEXP, KEYVAL, TEXT)
IF (1SAM . EQ 0) THEN
READ( TEXT, ' (215, 15X,15,1211)") BAKTYP, NUMBAK, PRETRM TRMI'YP
WRITE(IUCIF,' (/a)') ' _pd_proc_|s_background function’
WRITE(IUCIF, ' (2a,12,a,13,a)") ';",
GSAS Background function nunber' , BAKTYP,
" with' ,NUMBAK,' terns.'
|F ( BAKTYP.EQ 1 ) THEN
WRITE(IUCIF," (A)') ' Shifted Chebyshev function of 1st kind'
ELSE I F ( BAKTYP.EQ 2 ) THEN
WRITE(TUCIF," (A)') ' Cosine Fourier series'
ELSE | F ( BAKTYP.EQ 3 ) THEN
WRITE(TUCIF," (A)') ' Real space distribution function'
ELSE I F ( BAKTYP.EQ 4 ) THEN
WRITE(TUCIF," (A)') ' Power series in Q@*2n/n!’
ELSE IF ( BAKTYP.EQ 5 ) THEN
WRITE(IUCIF,' (A)') ' Power series in n!/Q*2n'
ELSE | F ( BAKTYP.EQ 6 ) THEN
VWRITE(ITUCIF," (A)') ' Power series in Q*2n/n! and n!/Q*2n'
ELSE I F ( BAKTYP.EQ 7 ) THEN
WRITE(ITUCIF," (A)') ' Linear interpolation
ELSE | F ( BAKTYP.EQ 8 ) THEN
WRITE(TUCIF," (A)') ' Reciprocal interpolation
ELSE | F ( BAKTYP.EQ 9 ) THEN
WRITE(TUCIF," (A)') ' Diffuse scattering function'
END | F
NREC = ( NUMBAK-1)/4+1

(RN
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| BEG = 1
DO | REC=1, NREC
WRI TE( KEYVAL(12: 12),' (11)") 1 REC
| FIN = M N(I BEG+3, NUVBAK)
| SAM = READEXP(| UEXP, KEYVAL, TEXT)
READ (TEXT,' (4E15.6)') (BACKCOF(1),|=IBEG | FIN)
WRI TE(1 UCI F, ' (5x, 4(12, A, 1PGL5.6))")

1 (1,":", BACKCOF(1),1=IBEG | FI N)
| BEG = | BEG+4
END DO
WRI TE(IUCIF, ' (a)') ';"

END | F

CH: handl e absor pti on/ roughness correction
KEYVAL = HSTKEY( | HST)/ /" ABSCOR
| SAM = READEXP( | UEXP, KEYVAL, TEXT)
IF (ISAM.EQ O .AND. TEXT(20:20).EQ"'." ) THEN
f or mat
READ( TEXT, ' ( 2E15. 6, 4X, A, 215)") ABSCOR1, ABSCOR2, | AB,
1 | DAMP, | ABTYP
WRITE(TUCIF,' (/a)') ' _exptl _absorpt_process_details’

I'lgnore old record

WRITE(IUCIF,' (2a,12)") '; GSAS Absorption/ surface roughness',

1 " correction: function nunber', | ABTYP
I|F ( 1ABTYP.EQ O . AND. ABSCOR1 .EQ 0) THEN
WRITE(TUCIF," (A)') ' No correction is applied."’
ELSE IF ( I ABTYP. EQ O ) THEN

WRITE(ITUCIF," (A)') ' Debye-Scherrer absorption correction’
WRI TE(IUCI F,' (A G15.5)') 'Term (= MJ.r/wave) = ', ABSCORL

ELSE IF ( IABTYP.EQ 1 ) THEN
WRITE(IUCIF," (A)') ' Linear absorption correction'
WRI TE(IUCIF, ' (A 2G15.5)"') 'Term = ', ABSCORL

ELSE I F ( I ABTYP.EQ 2 ) THEN

WRITE(IUCIF," (A)') ' Surface roughness abs. correction'//

1 " (Pitschke, et al.)’

WRI TE(1 UCIF, ' (A 2Gl5.5)') 'Ternms = ', ABSCORL, ABSCOR2

ELSE IF ( 1 ABTYP.EQ 3 ) THEN

WRITE(IUCIF,' (A)') " Surface roughness abs. correction'//

1 " (Suortti)'

WRI TE(1UCIF, ' (A 2G15.5)") "Terms = ', ABSCOR1, ABSCOR2

ELSE IF ( I ABTYP. EQ 4 ) THEN

WRITE(TUCIF," (A)') ' Flat plate transm ssion absorption'//

1 ' correction'

VWRI TE(IUCIF, ' (A 2G15.5)") "Ternms = ', ABSCOR1, ABSCOR2

END | F
|F (1AB .EQ 'Y') THEN

VWRITE(TUCIF," (A 2G15.5)") "Correction is refined.’
ELSE IF (1 ABTYP.NE.O . OR ABSCOR1 .NE. 0) THEN

WRITE(1UCIF," (A 2G15.5)") '"Correction is not refined.'

END | F
WRITE(IUCIF," (a)') ";'
END | F
C probably not needed
C _exptl _absorpt_correction_type ' shel x76 gaussi an’

C not exactly appropriate
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_exptl| _absorpt _coefficient_mu 0.59 (unknown in GSAS? -- enpirical?)

C
C _pd_char _atten_coef _nu_obs
(o]

C show range of applied corrections
C absorption

TEXT =
| SAM = READEXP(| UEXP, HSTKEY( | HST)/ /' TRMNVX' , TEXT)
|F (TEXT .NE. ' ') THEN

CALL WRVAL(I'UCI F," _exptl _absorpt_correction_T _mn', TEXT(1:10))
CALL WRVAL(IUCI F," _exptl _absorpt_correction_T_max', TEXT(11: 20))

ELSE

CALL WRVAL(I1UCI F," _exptl _absorpt_correction_T mn',"'?

CALL WRVAL(I1UCI F,"' _exptl _absorpt_correction_T_max','
ENDI F
C extinction
TEXT ="
| SAM = READEXP( | UEXP, HSTKEY(I HST)/ /" EXMNMX , TEXT)
IF (TEXT .NE. ' ') THEN

VWRITE(IUCIF,' (A)') '# Extinction correction

)

?")

CALL WRVAL(IUCI F,"' _gsas_exptl _extinct_corr_T mn', TEXT(1:10))
CALL WRVAL(IUCIF," gsas_exptl _extinct_corr_T max', TEXT(11: 20))

ENDI F

| F (ONEBLOCK . AND. | MD+l ODF . GT. 0) THEN
| = | PHAS
WRITE(IUCIF," (A)') ' _pd_proc_|s pref_orient_corr’
|F (IMD .GT. 0) THEN

WRITE(IUCIF, ' (2A) ") "', Mar ch- Dol | ase'
ELSE

WRITE(TUCIF, ' (2A)") """ Spheri cal Harnoni ¢ CDF
END | F

|F (IMD .GI. 0) THEN

TEXT = '

KEYVAL = HAPKEY(I, | HST)//' NAXI S '
| ERR = READEXP(| UEXP, KEYVAL, TEXT)
READ( TEXT, ' (15)') NAXIS
JAX = 0
NUMF = 0
DO | AX=1, NAXI S
JAX = JAX+1
KEYVAL = HAPKEY(I, | HST)//' PREFO // CHAR( 48+JAX)
| ERR = READEXP(| UEXP, KEYVAL, TEXT)
IF ( IERREQO ) THEN
READ (TEXT,' (5F10.0)') RATI O FRAC
1 ( PHKL(K) , K=1, 3)
IF (NAXIS .EQ 1) THEN
WRI TE(1UCIF, ' (A, 12, A F10.5, 3(2x, A F6.3))")

1 ' AXIS ',1AX,' Ratio=', RATIO
1 "h=', PHKL(1),' k=", PHKL(2),' =", PHKL(3)
ELSE
WRI TE(1UCIF, ' (A 12, 2(A F10.3), 3(2x, A F6.3))")
1 "AXIS ' 1AX,
1 ' Ratio=',RATIO' Frac', FRAC
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1 "h=', PHKL(1),' k=", PHKL(2),'|=", PHKL(3)
END | F
END | F
END DO
END | F

IF (1OCDF .GI. 0 .and. IMD .NE. 0) THEN
WRITE(IUCIF, " (/A)') ' **** Spherical Harnmonic CDF ****'
END | F
| F (1 ODF . GI. 0) THEN
KEYVAL = CRSKEY(Il)//"'ODF '
| SAM = READEXP( | UEXP, KEYVAL, TEXT)
READ ( TEXT, ' (315)") NORD, NODFCOF, | SAMSYM
VWRITE(ITUCIF, ' (A 13)")
1 ' Spherical harnonic order=", NORD
IF ( 1 SAMSYM EQ 1 ) THEN
WRITE(TUCIF," (A)') ' No sanple symetry’
ELSE IF ( | SAMSYM EQ 2 ) THEN
WRITE(TUCIF," (2A)') ' The sanple symretry is:',
1 " 2/ m(shear texture)'
ELSE IF ( | SAMSYM EQ 3 ) THEN
WRITE(TUCIF," (2A)') ' The sanple symretry is:',
1 " mm (rolling texture)'
ELSE IF ( 1 SAMSYM EQ 0 ) THEN
WRITE(TUCIF,' (2A)') ' The sanple symretry is:',

1 " cylindrical (fiber texture)'
END | F
NREC = 0
I F ( NODFCOF. GT.0 ) NREC = ( NODFCOF-1)/6+1
| BEG = 1

DO | REC=1, NREC
WRI TE( KEYVAL(10: 12),' (12, A)' )| REC, ' A
| FIN = M N(| BEG+5, NODFCOF)
| SAM = READEXP( | UEXP, KEYVAL, TEXT)
READ (TEXT,' (6(14,213))") ((INDX(K, J),K=1, 3),
1 J=I BEG | FI N)
KEYVAL(12:12) = 'B'
| SAM = READEXP( | UEXP, KEYVAL, TEXT)
READ ( TEXT,' (6(F10.0))"') (COFF(K), K=I BEG, | FI N)
| BEG = | BEG+6
END DO
DO J=1, NODFCOF
WRI TE(1 UCIF, ' (A, 313, 3x, A F10.4) ")

1 I ndex =", (I NDX(K,J), K=1, 3),
1 ' Coef f=", COFF(J)
END DO
END | F
TEXT ="
| SAM = READEXP( | UEXP, HSTKEY( I HST)//" CDVMNMX' , TEXT)
I|F (TEXT .NE. ' ') THEN
VWRITE(1UCIF, " (4A) ")
1 " Prefered orientation correction range: M n=",
1 TEXT(1:10),"', Max=", TEXT(11: 20)
ENDI F
WRITE(TUCIF, ' (A)") ;'
END | F
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C pd_proc_Is _profile_function
| F (ONEBLOCK) THEN
| = 1 PHAS
VWRITE(TUCIF," (2(/,A)') "_pd_proc_Is profile_function',";"
CALL SYMM NP( 1 UEXP, | , | CEN, NSYM LCENT, NCV, LAUE, NPCL,
1 NAXI S, JRT, CEN, SPG
KEYVAL = HAPKEY( I, 1 HST)//"' PRCF
| SAM = READEXP( | UEXP, KEYVAL, TEXT)
READ( TEXT, ' (21 5, F10.5,15)") PTYP, NPRF, CTCF, | DAMP
DO K=1, 36
PCOF(K) = 0.0
END DO
NREC = (MPRF-1)/4+1
DO | REC=1, NREC
VWRI TE( KEYVAL(12:12),' (11)') IREC
| SAM = READEXP( | UEXP, KEYVAL, TEXT)
| BEG = (I REC-1) *4+1
READ( TEXT, ' (4E15.6)') (PCOF(K), K=I BEG, | BEG+3)
END DO
C now for sone pain... list the profile terns for all of Bob's masterpieces
CALL LI STPRF(IUCI F, NPRF, PTYP, PCOF, LAUE, NAXI S, HTYP, CTOF)
KEYVAL = CRSKEY(Il)//' SPAXI S
| SAM = READEXP( | UEXP, KEYVAL, TEXT)
IF ( ISAMEQO ) THEN
READ( TEXT, ' (3F5. 0, 4X, A, 6F5.0)"') PAXI S, SAXI S, UAXI S, VAXI S
IF ( SAXIS. EQ'Y ) THEN
VWRI TE(I UCI F, 3) PAXI S, UAXI S, VAXI S

ELSE
WRI TE(1 UCI F, ' (A, 3F6.1)")
1 ' Ani so. broadening axis', PAXI S
END | F
END | F

WRITE(TUCIF, " (A"') ;'
WRITE(IUCIF,' (A, F8.5)") ' _pd_proc_|s peak cutoff', CTOF
END | F

(]
C use current tine/date here

CALL WRVAL(ITUCIF, ' _pd_proc_info_datetinme', daytine)
CALL WRVAL(IUCIF, " _pd_calc_nmethod', 'R etveld Refinenent')

DO 1=1, 10
BUFLEN(I) = 0
END DO
C put the intensity data on a scratch file, so that we can find the |ength
C of each columm; then we can |line up nunbers so they | ook pretty
CALL GETUNI T( | USCRT)
OPEN( | USCRT)

o]
Cis this tine-of-flight?
IF (HTYP(3:3) .eq. 'T') THEN
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FI XEDSTEP = . fal se. I true for fixed step data
NEEDESD = . true.
ELSE

C check through the data to check if the step size is fixed and
C get the starting, ending angles & step angl es/channel while doing this

J =1

IREC = 0
STEPM N = 0
STEPMAX = 0
LASTPT = -1

C are the intensity values scal ed? Assune no & scan through the histogram
NEEDESD = . f al se.
do while (J .ne. 0)
IREC = IREC + 1
J = READPRF( | UPRF, | REC, | CODE, FI RSTPT, YO, YC, YI, YB, YW CHVDT,

1 M NL, M N2)
END DO
K=1

IF (YW.GI. 0 .AND.
(YO'YW.LT. .95 .OR YO'YW.GI. 1.05))
NEEDESD = .true.
| SAM = readexp(| UEXP, HSTKEY(IHST)//"' CHANS ,text)
IF ( 1SAM EQ O ) READ(text,'(5110,15)") OFFSET, | CLMP,
1 NCHANS, CHEKHST, MCHANS, | SAMP
IF ( ISAMP.EQO ) ISAMP =1
DO | = | REC+1, NCHANS
J = READPRF(I UPRF, |, | CODE, T2, YO, YC, YI, YB, YW CHVWDT, M N1, M N2)
if (j .eq. 0) then
IF (YW.GI. 0 . AND

[

1 (YO*YW.LT. .95 .OR YO*'YW.GI. 1.05))
1 NEEDESD = . true.
C Is this the second defined point?

| F (LASTPT . EQ -1) THEN
STEPM N = ABS(T2 - FI RSTPT)
STEPMAX = ABS(T2 - FI RSTPT)
ELSE
STEPM N
STEPMAX
END | F
irec = |
LASTPT = t2
k =k +1
END | F
END DO
Ctreat a <l%variation in stepsize as fixed step size
| F ( (STEPMAX- STEPM N)/ STEPMAX . GI. 0.01) THEN
FI XEDSTEP = . fal se.
ELSE
C round step to nearest .001 degree
STEP = NI NT(100. *( (LASTPT - FIRSTPT)/(k-1.)))/100.
FI XEDSTEP = .true.
END | F
END | F

M N( STEPM N, ABS( T2 - LASTPT))
M N( STEPMAX, ABS( T2 - LASTPT))

C do we have any fixed background points?
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FI XEDBKG = . f al se. I true if fixed background points are used
| SAM = READEXP( | UEXP, HSTKEY(I HST)/ /' FXB 1', TEXT)
IF ( ISAMNE. O ) FIXEDBKG = .true.

C do we have a different nunmber of experinental data points then in the

C refined histogran? Caused by data conpression or sanpling

C for now, ignore dropped points at the beginning of the diffraction pattern
IF (ICLMP .GI. 1 .OR |ISAW .GI. 1) THEN

MORECBS = .true. I there are nore OBS points than calc
ELSE

MOREOBS = . fal se. I sane nunber of OBS & CALC points
END | F

Ck*********************************************************************

C loop for raw data (if needed)
| F (MOREOBS) THEN

WRITE(IUCIF," (/,A)") "#---- raw data loop ----- '
CALL WRI TERAWDATA( | UEXP, | UCI F, | HST, HTYP, FI XEDSTEP)
WRITE(TUCIF,' (/,A)"') "#---- calculated data |loop ----- '
ELSE
WRITE(ITUCIF," (/,A)"') "#---- raw/calc data loop ----- '
END | F
C**********************************************************************

(o]
C |l oop over conputed histogram & optionally |ist the observed as well

| F (FI XEDSTEP) THEN
C starting, ending angles & step for OBS & CALC -- N. B. Always 2theta
I F (.not. MOREOBS) then
CALL FESIX FI RSTPT/ 100., -abs(STEP/10000.), text,In)
CALL WRVAL(IUCIF, ' _pd_neas_2theta_range_mn', text)
CALL FESD( LASTPT/ 100., -abs(STEP/10000.), text,In)
CALL WRVAL(I'UCIF, " pd_neas_2t heta_range_max', text)
CALL FESD( STEP/ 100., -abs(STEP/10000.), text,In)
CALL WRVAL(I'UCIF, " pd _neas_2theta_range_inc', text)
END I F
C zero correct & convert from centi degrees
FI RSTPT = (FI RSTPT - zero)/ 100.
LASTPT = (LASTPT - zero)/100.
CALL FESD( FI RSTPT, -abs(STEP/10000.), text,I|n)

CALL WRVAL(IUCIF, ' _pd_proc_2theta range _mn', text)

CALL FESD(LASTPT, -abs(STEP/10000.), text,|n)

CALL WRVAL(IUCIF, ' _pd_proc_2theta _range_nax', text)

CALL FESIX STEP/ 100., -abs(STEP/10000.), text,In)

CALL WRVAL(IUCIF, ' _pd_proc_2theta range_inc', text)
END | F

Ck*********************************************************************

Cwite the header for the nmain data | oop
WRI TE(IUCIF, " (/,A") 'loop_ '
IF (HTYP(3:3) .eq. 'T') THEN
| F (.not. MOREOBS) WRITE(IUCIF,"' (6x,A)")
1 " pd_neas_tinme_of flight'
VWRI TE(1UCIF," (6x,A)") '_pd_proc_d_spacing
ELSE I F (.not. FIXEDSTEP) THEN
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IF (.not. MOREOBS) WRITE(IUCIF," (6x,A)') ' _pd_neas_2theta_scan’
| F (MOREOBS .or. ZERO .ne. 0.)
1 WRITE(IUCIF, ' (6x,A)") ' _pd_proc_2theta corrected
END | F
C which intensity variable is needed?
| F (MOREOBS) THEN
VWRI TE(1UCIF," (6x,A)') '_pd_proc_intensity total’
NEEDESD = . TRUE. I this requires SU s since _total
is assumed to not be counts
ELSE | F ( NEEDESD) THEN
WRITE(TUCIF,' (6x,A)"') ' _pd neas_intensity total"’
ELSE
WRITE(IUCIF,' (6x,A)") ' _pd _neas_counts_total’
END | F
WRITE(TUCIF," (6x,A)') ' _pd_proc_Is_weight'
WRITE(IUCIF, "' (6x,A)") ' _pd_proc_intensity_bkg_calc'
C for now ignore fixed background points
! I F (FIXBACK) WRITE(IUCIF,"' (6x,A)") ' _pd_proc_intensity_fix_bkg'
WRI TE(TUCIF," (6x,A)') '_pd calc_intensity total’

KEYVAL = HSTKEY( | HST)
IF ( HTYP(3:3).EQ'T ) THEN ' TOF neutron data
| SAM = READEXP( | UEXP, KEYVAL( 1: 6) / /' BNKPAR , TEXT)
READ( TEXT, ' (10X, F10.0)"') WAVE
DI FC1000 = DI FC/ 1000.
| SAM = READEXP( | UEXP, KEYVAL(1:6)//"1 ITYP , TEXT)
READ( TEXT, ' (15X, F10.4)"') TMAX
TVAX = 180. 0/ TMAX
ELSE IF ( HTYP(3:3).EQ'C ) THEN

WAVE = LAML
TVMAX = 180.0
ELSE | F ( HTYP(3:3).EQ'E ) THEN
VWAVE = LAML
TMAX = 250.0
END | F
(o]
C now | oop through the data
npoint =0
DO I =1, nchans
] =0

k = READPRF( | UPRF, |, |1 CODE, T1, YO YC, YI, YB, YW CHWADT, M N1, M N2)
if (k .eq. 0) then
C conpute the background
npoint = npoint + 1

IF ( HTYP(3:3).EQ'T ) THEN I TOF
T1A = T1/1000.

ELSE I F (HTYP(3:3).EQ"'C ) THEN I constant wavel ength
T1A = T1/100.

ELSE IF ( HTYP(3:3).EQ'E ) THEN I energy dispersive x-ray
TIA=T1

END | F

CALL CALCBAK( HTYP, TMAX, DI FC1000, WAVE, TTM N, TTMAX,

1 BAKTYP, NUMBAK, BACKCOF, PRETRM TRMI'YP, T1A, YB1)

C add the fixed and conput ed background
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YBL = YB + YB1
@2
C report the scan variable, if TOF or not fixed step
IF (HTYP(3:3) .eq. 'T') THEN
C pd_neas_tinme_of _flight
IF (.not. MOREOBS) THEN
J=J+1
CALL FESD(t1, -0.01, buffer(j),In) I The LANSCE T-O-F clocks run @
20M Hz
BUFLEN(J) = MAX(BUFLEN(J), LENCH( BUFFER(J)))
END | F
C _pd_proc_d_spaci ng
TMP = TOFTOD( HTYP, DI FC, DI FA, ZERQ, 1. 0, T1, VALUE)

T1 = TMP
J=J+1
LN = -1

CALL FESD(t1, -t1*.0001, buffer(j),In)
BUFLEN(J) = MAX(BUFLEN(J), LENCH( BUFFER(J)))
ELSE | F (.not. FIXEDSTEP) THEN
C pd_neas_2theta_scan
IF (.not. MOREOBS) THEN
J=J+1
LN = -1
CALL FESD(t1/100., -0.001, buffer(j),In)
BUFLEN(J) = MAX(BUFLEN(J), LENCH( BUFFER(J)))
END | F
C pd_proc_2theta corrected
IF (MOREOBS .or. ZERO .ne. 0.) THEN
J=J+1
LN = -1
CALL FESD((t1-ZERO/100., -0.001, buffer(j),In)
BUFLEN(J) = MAX(BUFLEN(J), LENCH( BUFFER(J)))
END | F
END | F
Crmm m mm e e e o e e e e e o e e o e o e o e o e e e o o e e e e e e e e e e e e e e e e e e e e e oo
Cintensity info:
| F (NEEDESD) THEN
C pd proc_intensity total or _pd neas intensity total
ESD = 0
IF (YW.gt. 0) ESD = 1./ SQRT(YW
J=J+1
LN = -1
CALL FESD( YO, ESD, buffer(j),In)
BUFLEN(J) = MAX(BUFLEN(J), LENCH( BUFFER(J)))
ELSE
C pd_neas_intensity counts
J=J+1
LN = -1
CALL FESIX YO, -1., buffer(j),In)
BUFLEN(J) = MAX(BUFLEN(J), LENCH( BUFFER(J)))
END | F
(s
C pd_proc_| s_wei ght
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J=J+1
| F ( BTEST(ICODE, 1) ) THEN
LN = -1
CALL FESDX 0.0, 0.0, buffer(j),In)
ELSE
LN = -1
CALL FESIX YW -yw 100., buffer(j),In)
END I F
BUFLEN(J) = MAX(BUFLEN(J), LENCH( BUFFER(J)))
G = m = m o m o e o e o e e e e e e e e e e ee e eee oo
C pd_proc_intensity cal c_bkg
J=J+1
LN = -1

CALL FESIX YB1, -ESD/10., buffer(j),In)
BUFLEN(J) = MAX(BUFLEN(J), LENCH( BUFFER(J)))
! if (j .ge. 5) then
! wite (IUCIF, ' (5(2x,a))")
! 1 (buffer(jj)(:LENCH(buffer(jj))),ji=1,j)
| J =0
! END | F
C for now ignore fixed background points
! I F (FIXBACK) WRITE(IUCIF,"' (6x,A)") ' _pd_proc_intensity_fix_bkg'

(s
C pd calc_intensity_ total
J=J+1
| F(BTEST(| CODE, 1)) THEN
buffer(j) ="' .° I undefined Y(calc)
ELSE
LN = -1
CALL FESIX YC, -esd/10., buffer(j),In)
END | F
BUFLEN(J) = MAX( BUFLEN(J), LENCH( BUFFER(J)))
G = m m m e e e e e e e e e e e e e e e e e e maaaa

Cwite theline to the scratch file
wite (IUSCRT,' (9A)') (buffer(jj),jj=1,j)
JMAX = ]
END | F
END DO
REW ND( | USCRT)
C copy fromthe scratch file to the table
DO | =1, NPO NT
READ( | USCRT, ' (9A)') (BUFFER(JJ), JJ=1, JMAX)
TEXT = ' '
LN =1
DO JJ=1, JMAX
| F (LN + BUFLEN(JJ) .GT. 80) THEN
WRI TE(IUCIF, ' (A)') TEXT(: LENCH( TEXT))
TEXT = ' '
LN =75
END | F
TEXT(LN+1:) = BUFFER(JJ) (1: BUFLEN(JJ))
LN = LN + BUFLEN(JJ) + 2
END DO
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WRI TE(IUCIF, ' (A)") TEXT(: LENCH( TEXT))
END DO
CLOSE( | USCRT, STATUS="' DELETE'" )
IF (.not. MOREOBS) THEN
wite (text,' (19)") npoint
CALL WRVAL(I'UCI F, " _pd_nmeas_nunber_of points', text)
END | F
wite (text,'  (19)") npoint
CALL WRVAL(IUCIF, ' _pd_proc_nunber_of points', text)
CLOSE( | UPRF)
RETURN
END
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Subroutine WRREFLIST

Subroutine WRREFLIST for program GSAS2CIF

This subroutine is used to write areflection list for both single crystal and powder diffraction data. See the gsas2cif
documentation for an explanation of this code.

SUBROUTI NE WRREFLI ST( | UEXP, | UCI F, | HST, HTYPE, NPHASES, LAM2, DAYTI VE)
I NCLUDE ". . /1 NCLDS/ COPYRI GT. FOR

I'Calling argunents:

| NTECER* 4 | UEXP I Experiment file unit nunber

| NTEGER* 4 I UCI F I'CIF file unit nunber

| NTEGER* 4 | HST I'H st ogr am nunber

CHARACTER* 4 HTYPE ' H st ogram type

| NTEGER* 4 NPHASES 'Nunber of phases present in the experinent
REAL* 4 LAMR '2nd wave |length in the powder pattern

CHARACTER*20 DAYTI ME

I Local vari abl es:

| NTEGER* 4 M NHKL( 3)

| NTEGER* 4 MAXHKL ( 3)

REAL* 4 HKL( 3)

REAL* 4 | NCDNT, DSPACE, LAM FOSQ, PEAKI , FOTSQ, FCSQ FCTSQ
1 PHAS, TRANS, EXTCOR, PROFLP, TF

CHARACTER*80 TEXT
CHARACTER*20 BUFFER( 11)

| NTEGER* 4 BUFLEN(11)
LOGE CAL* 4 PVDR . TRUE. for powder data
LOGE CAL* 4 SNGL . TRUE. if single crystal data

| Functi ons defi ned:

CHARACTER* 6 HSTKEY

| NTEGER* 4 READEXP
| NTEGER* 4 HEXTO NT
| NTEGER* 4 REDREFP
| NTEGER* 4 REDREFS
I Code:
(#]

PWR = . FALSE.

SNGL = . FALSE.

DO I =1, 11
BUFLEN(I) = 0

END DO

|F ( HTYPE(1:1).EQ'P ) THEN
PWR = . TRUE.

ELSE
SNGL = . TRUE.
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Subroutine WRREFLIST
END | F

VWRI TE(I1UCIF," (/a5,1x,A)"') '"loop_ '

IF ( PM\DR ) THEN
WRITE(TUCIF, " (6x,A)") ' _refln_index_h'
WRITE(ITUCIF, " (6x,A)") ' _refln_index_k'
WRITE(ITUCIF," (6x,A)") ' _refln_index_|'
IF (LAM2 .ne. 0) WRITE(IUCIF,"' (6x,A)")

1 " pd_refln_wavel ength_id
IF (NPHASES . GT. 1) WRITE(IUCIF," (6x,A)") '_pd_refln_phase_id

ELSE
VWRITE(IUCIF," (6x,A)") ' _refln_index_h'
VWRITE(IUCIF," (6x,A)") ' _refln_index_Kk'
VWRITE(IUCIF," (6x,A)") "_refln_index_|"'

END | F

WRITE(IUCIF,"' (6x,A)") ' _refln_observed_status'

WRITE(IUCIF,"' (6x,A)") ' _refln_F _squared_neas

WRITE(IUCIF,' (6x,A)") ' _refln_F squared_calc’

WRITE(ITUCIF,' (6x,A)") ' _refln_phase calc

IF ( PM\DR ) THEN
VWRI TE(IUCIF,' (6x,A)") ' _refln_d_spacing
VWRI TE(IUCIF,' (6x,A)") '_gsas_i 100_neas
| SAM = READEXP( | UEXP, HSTKEY( I HST)/ /' BI GFO , TEXT)
IF ( 1SAMEQO ) THEN

READ( TEXT, ' (F15.0)") BIG-O
IF ( BBGFOLE.0.0 ) BIGFO = 1.0

ELSE
BIGFO = 1.0
END | F
| SAM = readexp(| UEXP, HSTKEY(I HST)//' NREF ', text)
ELSE

| SAM = r eadexp(| UEXP, HSTKEY(I HST)/ /' NREFM , t ext)
IF ( ISAMNE.O ) THEN
| SAM = r eadexp(| UEXP, HSTKEY(1 HST)//' NREF ', text)
END | F
END | F
READ(t ext,' (15, F10.0,4X, Al)') NREF, DM N, | FOBS
nunobs = 0

do i=1,3
m nhkl (i) = 999
maxhkl (i) = -999
END DO
dmax = 0.
dm n = 9999.

NREFI = 100000* | HST

| F ( HTYPE(1:3).EQ' PNT' ) NREFI =NREFI +NREF+1
CALL GETUNI T( I USCRT)

OPEN( | USCRT)

MREF = 0

DO K=1, NREF
J =0
| F PWDR ) THEN

(
| F ( HTYPE(1:3).EQ'PNT' ) THEN
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KREF = NREFI - K
ELSE
KREF = NREFI + K
END I F
'S = HEXTO NT(' OO0O0OFFFF" ) 1111 1111 1111 1111

| = REDREFP(| UEXP, KREF, | S, HKL, MUL, | CODE,
PRFOCOR, DSPACE, LAM FOSQ, PEAKI |,
FOTSQ, FCSQ, FCTSQ PHAS, TRANS,
1 EXTCOR, PROFLP, TF)
| PHAS = MOD( | CODE/ 1000, 10)
| LAM = MOD(| CODE/ 100, 10)
PEAKI = 100. 0* PEAKI / BI GFO
ELSE
KREF = NREFI + K
|' S = HEXTO NT(' 00006FFD ) 1' 00 0000 0000 0110 1111 1111

e

1101
| = REDREFS(| UEXP, KREF, | S, HKL, 0, | CODE,
| NCDNT, DSPACE, LAM FOSQ, SI GFO,
FOTSQ, FCSQ FCTSQ, PHAS, 0,
EXTCOR, WIFQ, 0, 0, 0,
0,0,0,0,0, 0,0,0)
| PHAS = MOD( | CODE/ 10000, 10)
| ELEM = MOD( | CODE/ 1000, 10)
| MAG MOD( | CODE/ 100, 10)
END | F
do i=1,3
m nhkl (i)
maxhkl (i)
END DO
J=J+1
WRI TE( BUFFER(J), ' (314)"') (N NT(HKL(i)),i=1,3)
BUFLEN(J) = MAX(BUFLEN(J), LENCH( BUFFER(J)))
|F ( (PWDR .AND. PROFLP.GT.0.5) .OR SNG. ) THEN
MREF MREF+1
DVAX = MAX(DMAX, DSPACE)
DM N = M N(DM N, DSPACE)
| F (LAM2 .NE. 0) THEN
J=J+1
WRI TE(BUFFER(J), " (12)') ILAM + 1
BUFLEN(J) = MAX(BUFLEN(J), LENCH( BUFFER(J)))
END | F
| F (NPHASES . GT. 1) THEN
J=J+1
WRI TE(BUFFER(J), ' (12)") | PHAS
BUFLEN(J) = MAX(BUFLEN(J), LENCH( BUFFER(J)))
ENDI F
J=J+1
IF ( (SNG .AND. WIFO. GT.0.0) .OR PWDR ) THEN
BUFFER(J) = 'o0'
NUMOBS = NUMOBS+1
ELSE
BUFFER(J) = '<'
END | F

Y

m n(m nhkl (i), nint(hkl(1)))
max( maxhkl (i), nint(hkl(1)))
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BUFLEN(J) = MAX( BUFLEN(J), LENCH( BUFFER(J)))

J=J+1

ESD = -0.01

IF ( SNGL . AND. FCSQ GT.0.0 ) ESD = Sl GFO*FOTSQ FOSQ
LN = -1

CALL FESD( FOTSQ ESD, BUFFER(J),LN)
BUFLEN(J) = MAX(BUFLEN(J), LENCH( BUFFER(J)))
J=J+1
LN = -1
CALL FESD(FCTSQ, -ABS(ESD), BUFFER(J), LN)
BUFLEN(J) = MAX(BUFLEN(J), LENCH( BUFFER(J)))
J=J+1
LN = -1
CALL FESD(PHAS, -0.1, BUFFER(J), LN
BUFLEN(J) = MAX(BUFLEN(J), LENCH( BUFFER(J)))
|F ( PM\DR ) THEN
J=J+1
LN = -1
CALL FESD( DSPACE, -0.0001, BUFFER(J), LN)
BUFLEN(J) = MAX(BUFLEN(J), LENCH( BUFFER(J)))
J=J+1
LN = -1
CALL FESD(PEAKI, -0.1, BUFFER(J), LN
BUFLEN(J) = MAX(BUFLEN(J), LENCH( BUFFER(J)))
END | F
VWRI TE (1 USCRT, "' (11A)') (BUFFER(JJ),JJ=1,J)
JMAX = J
END | F
END DO
REW ND( | USCRT)
DO | =1, MREF
READ( | USCRT, ' (11A)') (BUFFER(JJ), JJ=1, JMAX)
VWRI TE(IUCIF," (11(A, :,1x))"') (BUFFER(JJ) (1: BUFLEN(JJ)), JJ=1, JMAX)
END DO
CLOSE( | USCRT, STATUS="' DELETE' )
wite (text,' (i9)') nunobs
CALL WRVAL(IUCIF, ' _reflns_nunber_observed', text)
wite (text,' (i5)") mnhkl (1)
CALL WRVAL(IUCIF, " reflns limt_h mn', text)
wite (text,'(i5)') maxhkl (1)
CALL WRVAL(ITUCIF, " _reflns_limt_h_max', text)
wite (text,' (i5)') mnhkl(2)
CALL WRVAL(ITUCIF, " _reflns_limt_k mn', text)
wite (text,' (i5)") maxhkl (2)
CALL WVRVAL(IUCIF, ' reflns_limt_k max', text)
wite (text,' (i5)") mnhkl (3)
CALL WRVAL(IUCIF, ' reflns_ limt_|I _mn', text)
wite (text,'(i5)") maxhkl (3)
CALL WRVAL(IUCIF, ' reflns_limt_|I _max', text)
wite (text,'(f8.3)') dmn
CALL WRVAL(IUCIF, ' _reflns_d resolution_high', text)
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wite (text,' (f8.3)") dmax
CALL WRVAL(IUCIF, ' reflns_d resolution_|ow, text)

c? _reflns_nunber _total 1592

C? _reflns_observed criterion F >6.0\s(F
RETURN
END
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Subroutine ADDQUOTE for program GSAS2CIF

This subroutine is used to surround an ASCII string with quotes, when needed. See the gsas2cif
documentation for an explanation of this code.

o SUBROUTI NE addquote(l bl, bl 1,1n)
CHARACTER*(*) LBL, LBL1
| NTECER* 4 LN
| NTECER* 4 l,J
I n = LENCH(I bl)
i =1
C renove initial blanks
do while (Ibl(j:}j) .eq. " ' .and. | .le. In)
j =] +1
END DO
bl = 1bl(]:)

I n = LENCH(I bl 1)
Cis there a blank in the string?

= J

do while (Ibl(l:1) .ne. " ")
=1 +1
if (i .gt. IntJ-1) return ! no

END DO

C yes

bl ="""//Ibl (J:In¥J-2)//" "'

Iln =1In + 2

RETURN

END
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Subroutine FESD

Subroutine FESD for program GSAS2CIF

This subroutine is used to format numbers for CIF in avariation of crystallographic notation. Note that if the
uncertainty value is negative, the uncertainty is not printed, but rather, the uncertainty determines the number
of significant digits. See the gsas2cif documentation for an explanation of this code.

SUBRQUTI NE FESD(val ue, esd, string, | n)

(o
Cformat a value & esd as a string in crystall ographic notation
C Use a negative esd to indicate the |level of significance:
C value 123.456, error=0.01 ==> 123.46(1)
C value 123.456, error=-.01 ==> 123. 46
(i
REAL VALUE, ESD
CHARACTER* (*) STRI NG
| NTEGER* 4 LN l'if <O input then fixed field
| NTEGER* 4 | DEC, | FLD
CHARACTER*20 FMISTR
LOG CAL* 4 | FXD
XD = . FALSE.
N.LT.0 ) IFXD = . TRUE.

I
|
I LUE .eq. O .and. esd .eq. 0) then

T T T
—~
<

>l

1
5
F (VALUE .eq. 0) then

max (0., 1. 545- LOGLO( ABS(ESD)))

= 4+| DEC

| F (esd .eq. 0) then

5

max (1., LOGLO(abs(VALUE))) +3+l DEC

OCOZ-Z00_Z-00
o

2
@]

max (0., 1. 545- LOGLO( MAX( 0. 000001* ABS( VALUE) , ABS(ESD))))
| FLD = max(1., LOGLO( MAX( abs( ESD), abs(VALUE)))) +3+I DEC
END | F
IF (esd .le.
ISIGW= 0
ELSE
| SIG = NINT(ESD * (10.0**1DEC))
ISIGW= 1. + LOGLO(1.*ISI QG
END | F
C renove insignificant figures to the left of the deci mal
if (ISIGW.gt. 2) THEN
xmul t 10. ** (i si gw 2)
val ue xmul t * NI NT(val ue/ xmul t)

0) then
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Isig = xmul t*NI NT(isig/xnult)
END | F
IF ( 1SIGN.eq. 0 ) THEN
WRI TE(FMTSTR, ' (A, 12, A/ 11,A"') '(F ,IFLD,".",I1DEC")"
VWRI TE (string, FMISTR) VALUE
I n = lench(string)
C renove trailing zeros
|F ( .NOT.IFXD ) THEN
DO WH LE (string(ln:In) .eq. 'O
1 .AND. STRING(LN-1:LN-1).NE.'."' )
string(ln:In) =""
In =1In- 1
END DO
END | F
ELSE | F (IDEC .gt. 0) THEN
VWRI TE(FMTSTR, " (A, 12, A 11,A12,A') '"(F ,IFLD '.",1DEC,
1 "CAIH(G, 1L, ISIGN ', 1H) )Y
VWRI TE (string, FMISTR) VALUE, I SI G
I n = lench(string)
ELSE
VWRI TE(FMISTR, ' (A, 12, A 12, A") "(I',IFLD," ,2IH(,I",1SIGN"',1H))"
WRI TE (string, FMISTR) N NT(VALUE), | SI G
| n = I ench(string)
END | F
RETURN
END
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Subroutine LISTPRF

Subroutine LISTPRF for program GSAS2CIF

This subroutine is used to describe the current peak profile function and list parameter values. See the gsas2cif
documentation for an explanation of this code.

SUBROUTI NE LI STPRF( I UCI F, NPRF, PTYP, PCOF, LAUE, NAXI S, HTYPE, CTOF)
I Pur pose: List powder profile type 1 paraneters

| NCLUDE ". . /1 NCLDS/ COPYRI GT. FCR
I PSEUDOCODE:

' CALLI NG ARGUMENTS:

| NTEGER* 4 | UCI F 'Qutput file

| NTEGER* 4 NPRF I'Nunber of coefficients

| NTEGER* 4 PTYP 'Profile function type
REAL* 4 PCOF( 36) IProfile coefficients

| NTEGER* 4 LAUE ' Laue cl ass

| NTEGER* 4 NAXI S 'Uni que axis for nonoclinic
CHARACTER* 4 HTYPE I hi stogram type code

REAL* 4 CTOF I Peak cut of f

'l NCLUDE STATEMENTS:
I LOCAL VARI ABLES:
| NTEGER* 4 NSTR( 14) ' No. Shkl strain terms
I SUBROUTI NES CALLED:
' FUNCTI ON DEFI NI TI ONS:
| DATA STATEMENTS:
DATA NSTR/15,9,6,5,4, 5,4,5,4,4, 3,3,2,2/
I CODE:
| F ( HTYPE(2:3).EQ'NT" ) THEN
WRITE(ITUCIF," (A 12,A13,A"'") " TOF Profile function nunber',
1 PTYP," with ', NPRF,' terns’
C taken from SUBROUTI NE EDTPTP1
| F ( ABS(PTYP).EQ 1 ) THEN

NPRF = 12
WRITE(ITUCIF,' (A)') ' Profile coefficients for Von Dreele,"',
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1 " Jorgensen & Wndsor convol ution function'

WRITE(TUCIF," (A') " J. Appl. Cryst., 15,581-589(1982)'
VWRITE(TUCIF, ' (A)")
1 " Mdified by Von Dreele - unpublished (1983)."
WRI TE(IUCI F, 2) (PCOF(1),1=1,5,2), (PCO~(I),I=2,6,2), PCO~(8),
1 PCOF(9), PCOF(7), (PCOF(1),1=10, 12)
2 FORMAT(
1 " #1(alp-0) =", F8.4,
1 " #3(bet-0) = ', 1PEl12. 4,
1 " #5(sig-0) = ',0PF10.3,/,
1 " #2(alp-1) = ', F8.4,
1 #4(bet-1) ="', 1PE12. 4,
1 #6(sig-1) ="', 0PF10.3,/,
1 #8(rstr ) ="',F8.3,
1 " #9(rsta ) = ',Fl12. 3,
1 " #7(sig-2) = ',F10.3,/
1 #10(rsca) = ', F8.3,
1 #11(slec) ="', Fl2. 2,
1 ' #12(s2ec) = ', F10.2)
ELSE | F ( ABS(PTYP).EQ 2 ) THEN
NPRF = 15
VWRITE(ITUCIF,' (A)") Profile coefficients for WI.F. David',
1 " function; a convolution of the'
VWRITE(TUCIF, ' (A)")
1 " | keda- Car penter and Pseudo- Voi ght functions'

WRI TE(IUCIF, ' (A)")

1 " WI.F. David, J. Appl. Cryst., 19,63-64,(1986)"'
VWRITE(TUCIF," (A)")

1 " WI.F. David - unpublished (1986)."
VWRI TE(1 UCI F, 3) (PCOF(1), PCOF(I +4),

1 PCOF(1+7),1=1, 3), PCOF(4),

1 (PCOF(1),1=11, 15)

3 FORMAT( #1 (alp-0) ="

1 " #5 (sig-0) ="', F8.2,

1 #8 (gamO0) = "',F8.2,/,

1 #2 (alp-1) ="',F8.4,

1 ' #6 (sig-1) ="', F8.2,

1 " #9 (gaml) ="',F8.2,/,

1 #3 (beta ) ="', F8. 2,

1 #7 (sig-2) ="',F8.2,

1 #10(gam2) = ',F8.2,/,

1 " #4(switch) ="', F8.2,

1 #11(ptec ) ="', F8. 2,

1 #12(stec ) = ',F8.2,/,

1 #13(difc ) ="', F8. 2,

1 #l4(difa ) ="', F8. 2,

1 " #15(zero ) = ',F8.2)

ELSE I F ( ABS(PTYP).EQ 3 ) THEN
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NPRF = 21
WRITE(TUCIF," (A)')" Profile coefficients for exponential'//

1 " pseudovoi gt
VWRITE(TUCIF, ' (A)")

1 " convolution Von Dreele, 1990 (unpublished)’
VRI TE(I UCI F, 4) (PCOF(1),1=1, 21)

4 FORMAT(' #1 (alp ) =", F8.4,

1 ' #2 (bet-0) ="',F8.6,

1 #3 (bet-1) ="',F8.6,/,

1 " #4 (sig-0) ="',F8.1,

1 " #5 (sig-1) =',F8.1,

1 #6 (sig-2) = ',F8.1,/,

1 #7 (gam0) ="', F8. 2,

1 #8 (gam1l) ="', F8. 2,

1 " #9 (gam?2) ="',F8.2,/,

1 " #10(gsf ) =',F8.2,

1 #11(glec ) ="', F8. 2,

1 #12(g2ec ) = ',F8.2,/,

1 #13(rstr ) ="', F8.3,

1 #14(rsta ) ="', F8. 3,

1 #15(rsca ) = ', F8.3,/,

1 #16(L11) ="', F8.3,

1 #17(L22) ="', F8.3,

1 #18(L33) =',F8.3,/,

1 #19(L12) ="', F8.3,

1 " #20(L13) ="', F8.3,

1 " #21(L23) ="', F8.3)

ELSE | F ( ABS(PTYP).EQ 4 ) THEN
NPRF = 12+NSTR( LAUE)
WRITE(ITUCIF," (A)') ' Profile coefficients for exponential'//

1 ' pseudovoi gt
VWRITE(IUCIF," (A)")
1 " convolution Von Dreele, 1990 (unpublished)’

WRI TE(1UCIF, ' (A)')

1 M crostrain broadening by P.W Stephens, '//
1 " (1999). J. Appl. Cryst.,32,281-289."
VWRI TE(I UCI F, 5) (PCOF(1),1=1,12)
5 FORMAT(' #1 (alp ) ="', F8.4,
1 " #2 (bet-0) ="', F8.6,
1 #3 (bet-1) ="',F8.6,/,
1 #4 (sig-1) ="',F8.1,
1 " #5 (sig-2) =',F8.1,/,
1 ' #6 (gam2) ="', F8.2,
1 #7 (g2ec ) ="', F8.2,
1 #8 (gsf ) =',F8.2,/,
1 #9 (rstr ) ="',F8.3,
1 " #10(rsta ) ="', F8.3,
1 " #11(rsca ) = ',F8.3,/,
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#12(eta ) = ',F8.4)
| F ( LAUE. GE. 13) THEN
VRI TE(1 UCI F, 10) (i, PCOF(1),1=13, NPRF)
FORVAT(' #',12,'(S400 ) = ",1PE8. 1,
“#,12,'(S220 ) = ',1PE8. 1)
ELSE | F ( LAUE. EQ 11 .OR LAUE. EQ 12 )
VRI TE(I UCI F, 11) (I, PCOF( 1), 1 =13, NPRF)

FORVAT(' #',i2,'(S400 ) = ', 1PES. 1,
# ,i2,'(S004 ) ="', 1PES. 1,
' #i2,'(S202 ) = ', 1PES.1)

ELSE | F ( LAUE. EQ 10 ) THEN
WRI TE(1 UCI F, 12) (1, PCOF(1), | =13, NPRF)

FORVAT(' #',i2,'(S400 ) = ', 1PES. 1,
# ,i2,'(S004 ) ="', 1PES.1,/,
' #i2,'(S202 ) = ', 1PES. 1,
# ,i2,'(S211 ) = ', 1PES. 1)

ELSE IF ( LAUE.EQ 9 ) THEN
WRI TE(1 UCI F, 13) (1, PCOF(1), 1 =13, NPRF)

FORMAT(' #',i2,'(S400 ) = ', 1PES. 1,
" #',i2,'(S004 ) = ', 6 1PE8.1,/,
# ,i2,'(S202 ) ="', 1PES. 1,
# ,i2,'(S301 ) = ', 1PE8.1)

ELSE | F ( LAUE.EQ 8 ) THEN
WRI TE( | UCI F, 14) (1, PCOF(1), | =13, NPRF)

FORMAT(' #',i2,'(S400 ) = ', 1PES. 1,
' #i2,'(S004 ) ="', 1PES. 1,
" # ,i2,'(S202 ) =',1PE8.1,/,
# ,i2,'(S310 ) = ', 1PES. 1,
# ,i2,'(S211 ) = ', 1PES. 1)

ELSE | F ( LAUE.EQ 7 ) THEN
WRI TE( | UCI F, 15) (1, PCOF(1), | =13, NPRF)

FORMAT(' #',i2,'(S400 ) = ', 1PES. 1,
# ,i2,'(S220 ) ="', 1PES.1,/,
# ,i2,'(S310 ) = ', 1PES. 1,
# ,i2,'(S211 ) = ', 1PES. 1)

ELSE IF ( LAUE.EQ 6 ) THEN
WRI TE(1 UCI F, 16) (1, PCOF(1), 1 =13, NPRF)

FORVAT(' #',i2,'(S400 ) = ', 1PES. 1,
' #0i2,'(S220 ) = ', 1PES. 1,
# ,i2,'(S310 ) = ', 1PES.1,/,
# ,i2,'(S301 ) ="', 1PES.1,
" o#i2,'(S211 ) = ', 1PES. 1)

ELSE | F ( LAUE.EQ5 ) THEN
WRI TE(1 UCI F, 17) (1, PCOF(1), | =13, NPRF)

FORMAT(' #',i2,'(S400 ) = ', 1PES. 1,
' #i2,'(S004 ) = ', 1PES.1,/,
" #,i2,'(S220 ) = ', 1PES8. 1,
# ,i2,'(S202 ) ="', 1PES.1)
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ELSE IF ( LAUE.EQ 4 ) THEN
WRI TE(1 UCI F, 18) (1, PCOF(1), | =13, NPRF)
FORMAT(' #',i2,'(S400 ) = ', 1PES. 1,

# ,i2,'(S004 ) ="', 1PES. 1,

' #i2,'(S220 ) = ', 1PES. 1,/,
# ,i2,'(S202 ) ="', 1PES. 1,
# ,i2,'(S310 ) = ', 1PE8. 1)

ELSE | F ( LAUE.EQ 3 ) THEN
WRI TE(1 UCI F, 19) (1, PCOF(1), | =13, NPRF)
FORMAT(' #',i2,'(S400 ) = ', 1PES. 1,

# ,i2,'(S040 ) = ', 1PES. 1,
# ,i2,'(S004 ) ="', 1PES.1,/,
# ,i2,'(S220 ) = ', 1PES.1,
# ,i2,'(S202 ) ="', 1PES.1,
" o#i2,'(S022 ) = ', 1PES. 1)

ELSE | F ( LAUE.EQ 2 ) THEN
WRI TE(1 UCI F, 19) (1, PCOF(1), | =13, 18)
IF ( NAXI S.EQ 1) THEN

'tetragonal 4/ m

I ort hor honbi ¢

I nonoclinic

VWRI TE(1 UCI F, 20) (I, PCOF(1), 1 =19, NPRF)

FORMAT(' #' ,i2,'(S013 ) = ', 1PES. 1,
' # ,i2,'(S031 ) ="', 1PE8.1,
# ,i2,'(S211 ) ="', 1PES. 1)

ELSE IF ( NAXIS.EQ 2 ) THEN

WRI TE( | UCI F, 21) (1, PCOF(1), | =19, NPRF)

FORMAT(' #',i2,'(S301 ) ="', 1PES. 1,
' #i2,'(S103 ) = ', 1PES. 1,
" #,i2,'(S121 ) ="', 1PE8. 1)

ELSE

WRI TE(1 UCI F, 22) (1, PCOF(1), | =19, NPRF)

FORMAT(' #' ,i2,'(S130 ) = ', 1PES. 1,
' #i2,'(S310 ) = ', 1PES. 1,
" #,i2,'(S112 ) = ', 1PE8. 1)

END | F
ELSE IF ( LAUE.EQ 1 ) THEN
WRI TE( 1 UCI F, 19) (1, PCOF(1), | =13, 18)
WRI TE(1 UCI F, 23) (1, PCOF(1), | =19, NPRF)

FORVAT(' #',i2,'(S310 ) = ', 1PES. 1,
' #' ,i2,'(S103 ) = ', 1PE8.1,
" # ,i2,'(S031) =',61PE8.1,/,
' #i2,'(S130 ) = ', 1PES. 1,
" #,i2,'(S301 ) ="', 1PE8.1,
' #i2,'(S013 ) = ', 1PES. 1,/,
" #i2,'(S211 ) = ', 1PES. 1,
' #,i2,'(S121 ) = ', 1PES. 1,
" o#i2,'(S112 ) = ', 1PES. 1)
END | F

ELSE
WRITE(TIUCIF," (A)') ' Profile option not
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WRITE(TUCIF," (A)') ' This is an error & should not happen!’
END | F
ELSE IF ( HTYPE(2:3).EQ'NC .OR HTYPE(2:3).EQ"'XC ) THEN
C taken from SUBROUTI NE EDTPTP3
WRITE(ITUCIF," (A 12,A13,A"') " CWProfile function nunber',
1 PTYP," with ', NPRF,' terns'
|F ( PTYP.EQ 1 ) THEN
NPRF = 6
WRITE(TUCIF, ' (A)")
1 " Profile coefficients for Sinpson''s rule'//
I ntegration of Gaussian function'
VWRITE(IUCIF," (A)")
1 " C.J. Howard (1982). J. Appl. Cryst., 15, 615-620.
VWRITE(TUCIF, ' (A)")
" Cooper & Sayer, J. Appl. Cryst., 8, 615-618'//
(1975)."
VWRITE(IUCIF, " (A)")
1 ' Thomas, J. Appl. Cryst., 10, 12-13(1977).'
VRI TE(I1 UCI F, 32) (PCOF(1),1=1, 6)
32 FORMAT( "#1(VY) ="', F8.3,
Y#2(V) ', F8. 3,
#3(W ', F8.3,/,
#4(asym ', F8. 4,
#5(F1) ', F8. 3,
" #6(F2)
ELSE | F ( PTYP.EQ 2 ) THEN
NPRF = 18
VWRITE(ITUCIF, ' (A)")
1 " Profile coefficients for Sinpson''s rule'//
I ntegration of pseudovoi gt function’
VWRITE(TUCIF, ' (A)")
1 " CJ. Howard (1982). J. Appl. Cryst., 15, 615-620.
VWRITE(ITUCIF, ' (A)")

BN

el

e

[EEY

1 P. Thonpson, D.E. Cox & J.B. Hastings (1987).'//
1 " J. Appl. Cryst.,20,79-83."'
VRI TE(I UCI F, 33) (PCOF(1),1=1, 18)
33 FORMAT( ORI ="', F8. 3,
1 " #2(GQV) ="', F8. 3,
1 "OH3(GW ="',F8.3,/,
1 #4( LX) ="', F8. 3,
1 #5(LY) ="', F8.3,
1 " #6(trns) = ',F8.3,/,
1 " #7(asym) = ', F8.4,
1 #8(shft) = ', F8. 4,
1 #9( GP) =',F8.3,/,
1 #10(stec)= "', F8. 2,
1 " #11l(ptec)= "', F8. 2,
1 " #12(sfec)=",F8.2,/,
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1 " #13(L11) = ', F8.3,
1 " #14(L22) = ', F8.3,
1 #15(L33) ="', F8.3,/,
1 #16(L12) ="', F8. 3,
1 " #17(L13) = ', F8. 3,
1 " #18(L23) = ', F8.3)
ELSE IF ( PTYP.EQ 3 ) THEN

NPRF = 19

WRITE(IUCIF," (A)') ' Pseudovoigt profile coefficients as'//
1 " paraneterized in'

VWRITE(TUCIF," (A)")
1 P. Thonpson, D.E. Cox & J.B. Hastings (1987).'//

1 ' J. Appl. Cryst., 20, 79-83."
WRI TE(1UCIF, ' (A)")

1 " Asymmetry correction of LW Finger, D.E'//

1 Cox & A. P. Jephcoat (1994)."',

1 " J. Appl. Cryst.,27,892-900."

VRI TE(I UCI F, 34) (PCOF(1),1=1,19)

34 FORVAT(' #1( Q) ="', F8.3,

1 " #2(GQV) ="', F8.3,

1 " #3(GW ="',F8.3,/,

1 #4( GP) ="', F8.3,

1 #5( LX) ="', F8.3,

1 #6(LY) ="',F8.3,/,

1 #7(S/IL) ="', F8.4,

1 #8(HL) ="',F8.4,/,

1 " #9(trns) ="', F8.2,

1 " #10(shft)= ", F8.4,/,

1 #11(stec)= ', F8. 2,

1 #12(ptec)= ', F8. 2,

1 #13(sfec)= ',F8.2,/

1 " #14(L11) ="', F8.3,

1 " #15(L22) ="', F8.3,

1 #16(L33) = "',F8.3,/,

1 #17(L12) = ', F8. 3,

1 " #18(L13) = ', F8. 3,

1 " #19(L23) ="', F8.3)

ELSE | F ( PTYP.EQ 4 ) THEN
NPRF = 12+NSTR( LAUE)
VWRITE(TUCIF," (A)")
1 " Pseudovoigt profile coefficients as'//
' paraneterized in'
VWRITE(ITUCIF, ' (A)")
1 " P. Thonpson, D.E. Cox & J.B. Hastings (1987).'//

[EEY

1 J. Appl. Cryst., 20, 79-83."
VWRITE(TUCIF, ' (A)")

1 " Asymmetry correction of LW Finger, D.E"'//

1 ' Cox & A. P. Jephcoat (1994).',
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35

PRRPRPRPRRPRRPRRRER

J. Appl.

Cryst., 27,892-900."
VWRITE(TUCIF, ' (A)")
M crostrai n broadening by P. W Stephens,

Cryst ., 32, 281- 289. "
', F8. 3,

3,7/,

1/’

1 / H

(1999). J. Appl.

VRI TE(I UCI F, 35) (PCOF(1),1=1,12)
FORVAT(' #1( Q) =
" #2(GQV) ="', F8.
#3(GWN ="', F8.
" H#HA(GP) ="', F8.
" #5(LX) ="', F8.
" #6(ptec) ="', F8.
#7(trns) ="', F8.
#8(shft) ="', F8.
#9(sfec) ="', F8.
" #10(S/L) ="', F8.
" O#11(HL) ="', F8.
#12(eta) ="', F8.

| F ( LAUE. GE. 13) THEN

WRI TE(1 UCI F, 10) (1, PCOF(1), | =13, NPRF)

ELSE I F ( LAUE. EQ 11 . OR LAUE. EQ 12 )

THEN

WRI TE(1 UCI F, 11) (1, PCOF(1), 1 =13, NPRF)
ELSE | F ( LAUE.EQ 10 ) THEN

WRI TE(1 UCI F, 12) (1, PCOF(1), | =13, NPRF)
ELSE IF ( LAUE.EQ 9 ) THEN

WRI TE(1 UCI F, 13) (1, PCOF(1), | =13, NPRF)
ELSE IF ( LAUE.EQ 8 ) THEN

WRI TE(1 UCI F, 14) (1, PCOF(1), | =13, NPRF)
ELSE IF ( LAUE.EQ 7 ) THEN

WRI TE(1 UCI F, 15) (1, PCOF(1), | =13, NPRF)
ELSE IF ( LAUE.EQ 6 ) THEN

WRI TE(1 UCI F, 16) (1, PCOF(1), | =13, NPRF)
ELSE IF ( LAUE.EQ5 ) THEN

WRI TE(1 UCI F, 17) (1, PCOF(1), | =13, NPRF)
ELSE IF ( LAUE.EQ 4 ) THEN

WRI TE(1 UCI F, 18) (1, PCOF(1), | =13, NPRF)
ELSE IF ( LAUE.EQ 3 ) THEN

WRI TE(1 UCI F, 19) (1, PCOF(1), | =13, NPRF)
ELSE IF ( LAUE.EQ 2 ) THEN

WRI TE(1 UCI F, 19) (1, PCOF(1), 1 =13, 18)

|E ( NAXIS.EQ 1) THEN

WRI TE(1 UCI F, 20) (1, PCOF(1), | =19, NPRF)
ELSE IF ( NAXIS.EQ 2 ) THEN
WRI TE(1 UCI F, 21) (1, PCOF(1), 1 =19, NPRF)

ELSE

WRI TE(1 UCI F, 22) (1, PCOF(1), 1 =19, NPRF)

END I F
END | F
ELSE
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WRITE(TUCIF," (A)') " Profile function not installed."’
WRITE(TUCIF," (A)') ' This is an error & should not happen!’
END | F
ELSE IF ( HTYPE(2:3).EQ "' XE' ) THEN
C taken from SUBROUTI NE EDTPTP4
WRITE(TUCIF,' (2A,12,A,13,A)"') ' Energy D spersive X-ray',

1 " Profile function nunber', PTYP," wth ', NPRF,' terns'
IF ( PTYP.EQ1 ) THEN
NPRF = 5
WRITE(ITUCIF,' (A)")
1 " Profile coefficients for Gaussian function'
VWRI TE(I UCI F, 42) (PCOF(1),1=1,5)
42 FORMAT( " #1(A = ', F8. 4,
1 " #2(B) = ', F8. 4,
1 " #3(CO ="', F8.4,/
1 " #4(ds) = ', F8. 4,
1 " #5(cds) = "',F8.4)
ELSE

VWRITE(TUCIF,"(A)') " Profile function not installed."'
WRITE(ITUCIF,' (A)') ' This is an error & should not happen!’
END | F

END | F

WRITE(ITUCIF,' (2A,F7.4,A)') ' Peak tails are ignored ',

1 ' where the intensity is bel ow , CTOF,

1 ' tinmes the peak’

RETURN

END
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Subroutine WRITERAWDATA for program GSAS2CIF

This subroutine is used to copy "raw" datafrom the GSAS .RAW file for a powder histogram to the output CIF file.
See the gsas2cif documentation for an explanation of this code.

SUBROUTI NE WRI TERAVWDATA( | UEXP, | UCI F, | HST, HTYPE, FI XEDSTEP)

I PURPOCSE: Read . RAW powder files and wite to CIF --
! there are nore raw data than calc points

used only when the

| NCLUDE ". ./ I NCLDS/ COPYRI GT. FOR
I PSEUDOCCDE:

I CALLI NG ARGUMENTS:

| NTEGER* 4 | UEXP Funit no. for .EXP file
| NTEGER* 4 I UCI F IUnit no. for .CIF file
| NTEGER* 4 | HST I H stogram no. to be read
CHARACTER* 4 HTYPE I'H stogram type
LOG CAL* 4 FI XEDSTEP I true for fixed step data
'l NCLUDE STATEMENTS:
I LOCAL VARI ABLES:
CHARACTER*12 KEYVAL I'l SAM key
CHARACTER*66 RAVWAM I.RAWTil e nane
| NTEGER* 4 | URAW Funit no. for .RAWTile
CHARACTER*66 | NSNAM 'l nci dent spectrum nane
| NTEGER* 4 | U NS IUnit no. for incident spectrum
LOG CAL* 4 NMCHG I=.TRUE. if a new nane was read
| NTEGER* 4 | SAM 'l SAM error flag
| NTEGER* 4 BANK I Bank no. requested
| NTEGER* 4 NCHANS I No. of channels witten on .Pnn file
| NTEGER* 4 MCHANS I'No. of channels from.RAWTfile
| NTEGER* 4 OFFSET I'No. of channels to be skipped
| NTEGER* 4 CHKSUM I'lntensity check sum for .RAWdata
REAL* 4 YQ( 90000) I Cbserved intensities
! REAL* 4 Y1 (90000) I'lncident intensities
REAL* 4 YW 90000) I'Vari ances on YO
! REAL* 4 | W90000) ' Variances on YIl
REAL* 4 TOF(90000) I Posi tions
LOG CAL* 4 | ERR I'Time map error flag
REAL* 4 TMAX I'Max. TOF or TTH al l owed for i ncident
function
CHARACTER*68 TEXT I'l SAM data string
CHARACTER*80 I TITL ITitle on raw file
LOG CAL* 4 | XST I'File exist flag
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Subroutine WRITERAWDATA
LOG CAL* 4 NEEDESD I true if the ESD s are not SQRT(I)

I SUBROUTI NES CALLED:
'FUNCTI ON DEFI NI TI ONS:

| NTEGER* 4 READEXP Il SAM read function
CHARACTER* 6 HSTKEY " HST" key maker

I DATA STATEMENTS:
I CODE:

KEYVAL = HSTKEY(IHST)//' BANK '
| SAM = READEXP( | UEXP, KEYVAL, TEXT)
READ( TEXT,' (15)') BANK
| SAM = READEXP( | UEXP, KEYVAL(1:6)//' CHANS , TEXT)
READ( TEXT, ' (5110, 15)"') OFFSET, | CLMP, NCHANS, CHKSUM MCHANS, | SAVP
IF ( ISAMP.EQO ) ISAWP = 1
| SAM = READEXP(| UEXP, KEYVAL(1:6)//' HFIL', TEXT)
RAWNAM = TEXT( 3: 68)
| SAM = READEXP( | UEXP, KEYVAL(1:6)//' NEXC ', TEXT)
READ ( TEXT,' (15)') NEXC
WRI TE (KEYVAL(7:12),' (A 13)') 'EXC , NEXC
| SAM = READEXP( | UEXP, KEYVAL, TEXT)
READ ( TEXT,' (F10.0)') TMAX
|E ( HTYPE(3:3).EQ'C ) THEN
TMAX = TMAX*100. 0
ELSE IF ( HTYPE(3:3).EQ'T ) THEN
TVAX = TMAX* 1000. 0
END | F

CALL OPNRAW | URAW . FALSE. , RAVWNAM NMCHG)

READ(| URAW ' (A)', REC=1) ITITL

CALL READHST( | URAW BANK, HTYPE, TEXT, MCHANS, TOF, YO, . TRUE. , YW | ERR)
CLOSE( | URAVY

LEN=I NDEX( RAWKAM ' ') -1
WRI TE( | ULST, 3) BANK, RAWNAM 1: LEN)

3 FORVAT(' Data for bank ',12," read fromfile ', A)
C at least for right now, ignore the incident spectrum
C Bob, do you want to change this?

KEYVAL = KEYVAL(1:6)//'1 ITYP
| SAM = READEXP( | UEXP, KEYVAL, TEXT)
READ( TEXT,' (15)') ITYP
IF ( ITYP.GE. 10 ) THEN
| SAM = READEXP(| UEXP, KEYVAL(1:6)//' MFIL', TEXT)
IF ( ISSMEQO ) THEN
| NSNAM = TEXT( 3: 68)
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Subroutine WRITERAWDATA

| NQUI RE( FI LE=I NSNAM EXI ST=I XST)
IF ( IXST ) THEN

|
!

! PRINT '"(A /,1X,A)'," Incident spectrumread fromfile:'

! 1 | NSNAM

! CALL OPNRAW | Ul NS, NEW | NSNAM NMCHG)

! READ(| URAW ' (A) ', REC=1) ITITL

! CALL WRI TEXP( | UEXP, KEYVAL(1:6)//" INAM,' *//ITITL(1l:66))
! CALL READHST( | Ul NS, BANK, HTYPE, TEXT, MCHANS, TOF, YI,

! 1 . TRUE. , | W1 ERR)

! CLGSE( | Ul NS)

! ELSE

! PRINT " (A /,A)"'," File "//INSNAM"' not found

! STOP 'Error in HSTREAD

! END | F

! END | F

! END | F

Ctest to see if SUs can be elimnated since su = sqrt(l)
NEEDESD = . f al se.
DO | CH=1+OFFSET, MCHANS
IF (YWICH) .GI. 0 .AND.
1 (YO(ICH)/YWICH .LT. .95 .OR YO ICH/YWICH) .GI. 1.05))
1 NEEDESD = . true.

END DO

|F (HTYPE(3:3) .eq. 'T') THEN
C wite the detector 2theta angle
| SAM = READEXP( | UEXP, HSTKEY( | HST) / /' BNKPAR , TEXT)

CALL

VRVAL(ITUCIF, ' _pd_neas_2theta fixed , TEXT(11:20))

WRITE(IUCIF,' (/a5,1x,A)"') '"loop ', ' pd neas tinme_of flight'
ELSE | F ( FI XEDSTEP) THEN

STEP
CALL

= (TOF(MCHANS) - TOF( 1+OFFSET) )/ ( MCHANS- ( 1+OFFSET))

FESD( TOF( 1+OFFSET) / 100., - abs(STEP/ 10000.), text,|n)

CALL

VWRVAL(ITUCIF, ' _pd_neas_2theta range _mn', text)

FESD( TOF( MCHANS) / 100., - abs(STEP/ 10000.), text,|n)

CALL
CALL

VWRVAL(ITUCIF, ' _pd_neas_2theta range_nmax', text)

FESD( STEP/ 100., -abs(STEP/ 10000.), text,|n)

CALL

CALL WRVAL(1UCIF, ' _pd_nmeas_2theta range_inc', text)
WRITE(IUCIF,*' (/a5,1x,A)"') 'loop_ '
ELSE
WRITE(IUCIF,' (/a5,1x,A)") "loop ', ' pd _neas 2t heta_scan
END | F

WRITE(ITUCIF,' (6x,A)') ' _pd neas_intensity total

DO | CH=1+OFFSET, MCHANS

In =

1

IF (HTYPE(3:3) .eq. 'T" .OR .NOI. FlI XEDSTEP) THEN
CALL FESD(TOF(ICH), -TOF(ICH) *.0001, text,In)
text(ln+l:) =" "
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Subroutine WRITERAWDATA

In =1n + 2
END | F
| F (NEEDESD) THEN
ESD = 0
IF (YWICH) .GI. 0) ESD = SQRT(YWI CH))
CALL FESD(YQ(ICH), ESD, text(lIn:),In)
ELSE
CALL FESD(YOQ I CH), -10., text,ln)
END | F
wite (IUCF,"' (5x,A)") text(:LENCH(text))
END DO

wite (text,'(19)") MCHANS- OFFSET

CALL WRVAL(1UCIF, " _pd _neas_nunber of points

RETURN
END
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