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WinXD Manual

1.1 Introduction

WinXD is a shell program for the Windows version of XD. It allows the user
to modify the main instruction file XD.MAS through a GUI interface, as well
as execute all XD modules. Some graphical displays are also available in

addition to the graphics in XDGRAPH.

The WinXD main Window is as shown below. It has two panes, one allocated
to graphical output, the other to text output. The program automatically
switches between these panes according to the menu items selected. The
status panel to the right displays the current compound and model ID's, the
current working directory and various user preferences regarding the

operation of these two panes.

Ea WinxD - 1.07 © 2024 : ch\worki\data\tests\cifymonoclinic\test01
File Edit Initialise Refine Modules Utilities ListFiles Graphics Help

Graphics Window | Text Window

Compound D :
xd

ModelID :
none

Library DLL ID :
18747

XD_DATADIR :
c:fedwin/lib/xd
XD_TCLDIR
c:fxdwin/lib/xdgraph
TCL_LIBRARY :
c\xdwin\bin\tcl8 3

WinXD Preferences

[~ Printlistfile on module exit
v Refresh text window

[ Auto backup XD files

[ Use 64-bit XD modules

Mouse action
(" X-Y rotate
(" Zrotate
(" Translate
(" Zoom

Model Picking Mode
@ None
" Select
" Modify

Wiew Angles

Phix -27.73
PhiY -22.74
PhiZ -6.22

The Track-ball Action and Model Picking Modes are only operative when the

graphics display is in Model or Bond Path mode.
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In XD2024 for Windows, it is no longer necessary to set any environment
variables, though if they are set they will be used as previously. The default
values of XD_DATADIR, XD_TCLDIR and TCL_LIBRARY are determined from
the location of the executable, so the directory structure should not be
changed after the program has been installed. Their values are displayed on
the front panel, in red if they are assigned by the program, or in blue if
actually set by the user (see Chapter 12 of XD manual). If your computer is
running a 64-bit operating system, it is also possible to choose to run either
the 32-bit or 64-bit XD system modules. In fact, apart from long jobs
involving XDLSM or XDPROP, there is probably no advantage in using the
64-bit versions. All of the XD module programs are available as 64-bit
executables.

When the GUI is started, information about the location of some important
files is displayed in the Text Window.

Main Program Binaries Directory : c:\xdwin\bin\

Directory of INI file : C:\Users\lounis\AppData\Roaming\xd2016\

Path of DPLOT executable : C:\Program Files (x86)\DPlot\dplot.exe

Path of PostScript viewer : c:\program files\ghostgum\gsview\gsviewfd.exe

Path of POV-Ray executable : c:\program files\pov-ray\v3.T7\bin\pvenginefd. exe

Path of MoleCoolQT executable : C:\Users\louis\AppData\Local\MoleCoolQt6d\molecoolgt.exe

Path of PGPLOT binary FONT file : C:\Users\louis\AppData\Roaming\pgplot\grfont.dat
Path of PGPLOT RGB definitions : C:\Users\louis\AppData\Roaming\pgplot\rgb.txt
Path of current work directory : c:\work\zddata\acm23

Monitor Resolution (pixels) 2 1280 1024

Win¥XD Graphics Screen (pixels) : 800 80O

2 File menu

2.1 Select/Change Project Folder

This option allows the user to change the current working folder and the XD
job names. When WinXD is closed, these values are saved, so that the
program restarts in the previous folder. The following dialog box opens,
allowing the user to type or browse to a new working folder. To select the
folder, simply click on any file in that folder.

To select an existing Folder, use the browse button or type in the folder name.

To create a new (empty) project folder, type in a legal fullpath name.

Project Folder: |c:\work\xddata\acm23 Browse...

XD Model ID : |:-(d

oK Cancel ‘
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2.2 Explore Work Directory

This option opens up the Windows Explorer in the current working folder,
allowing the user to delete/rename files etc in the normal Windows fashion.

2.3 Reload Data

This option reloads the XD.MAS, XD.INP & XD.RES files, so updating the
system if these files have been edited manually.

2.4 Recent Project Folders

This option allows users to change the current working directory to previous
projects.

2.5 Open XD Master File

This option loads XD.MAS into the specified Text Editor (see item 3.5), so
that this file may be manually edited. This is generally the safest and
quickest way to modify the master file.

2.6 Open XD ParameterFile (INP)

This option loads XD.INP into the specified Text Editor, so that this file may
be manually edited or viewed (only very rarely is it necessary to edit this file).

2.7 Open XD ParameterFile (RES)

This option loads XD.RES into the specified Text Editor, so that this file may
be manually edited or viewed (only very rarely is it necessary to edit this file).

2.8 Open XD ReflectionFile
This option loads XD.HKL into the specified Text Editor, so that this file may
be manually edited or viewed (only very rarely is it necessary to edit this file).

2.9 Clear Text Window
This option refreshes the WinDX Text Window.

2.10 Export to GAMESS-UK

This option takes the current structural data in the parameter file and
creates a default input file for the quantum calculation package GAMESS-
UK.

2.11 Export to GAUSSIAN
This option takes the current structural data in the parameter file and
creates a default input file for the quantum calculation package GAUSSIAN.

2.12 Export to SHELX

This option takes the current structural data in the XD parameter and
reflection files and creates input files (SHELX.INS & SHELX.HKL) for the
refinement package SHELX.
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2.2.12 Set Compound Identifier

This option gives a dialog box which allows the user to change the XD
compound ID string (cid). This is done automatically when each project is
loaded, so should not be necessary to modify this.

XD Compound Identifier X

XD Compound Identifier (max 8 char) : F::I

oK Cancel |

2.2.13 Set Model Identifier
This option gives a dialog box which allows the user to change the XD model
ID string (mid).

XD Model Identifier X

XD Model Identifier (max & char) : m

OK Cancel |

3. Edit menu

3.1 Module Controls

XDLSM Control Panel X

[v Activate XDLSM section in XD.MAS

XDLSM controls | Observations | Tables |We|ghtstXTI Constraints | Fourier Models

Refinement method
» RefineonF (" RefineonF"2 [v Conditioned LS matrix

Options

[ Testinput No. of cycles |10 Corrln matrix min 0.6

[v Gauss-Jordan

[ Householder/aL Converge crit |1.00E-05 Corrln matrix max |1

| Save design matrix
| Sl Kappa damp 1 Eigenvalue cutoff [1.00E-09
[v Save corrln matrix

Model limits

[ Activate global model limits TizmEleior it

) . " Overall isotropic harmonic
Static scattering model  Static
" Neutron (" Isotropic harmanic

" Core (@ Anisotropic harmonic

(" Conventional spherical atom " Anharmonic 3rd order Gram-Charlier
® Spherical with HF scattering factors ™ Anharmonic 4th order Gram-Charlier
(‘

Multipole atom model

Multipole Imax |+ [v¥ Include anomalous dispersion
[ Include extinction

Run XDLSM Save Cancel
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This option opens dialog boxes which allow the user to modify virtually all
the parameters and commands for the XD modules XDLSM, XDFOUR,
XDFFT, XDPROP & XDGEOM in the XD.MAS file. If the "Auto backup XD
files" button in the main GUI is checked, then everytime WinXD writes new
master or parameter files, it saves the current versions of
XD.MAS/XD.INP/XD.RES as the files XD_MAS.BACKxxxx etc (where xxxx is
a four digit number between 0001 and 9999, with the larger numbers
representing the most recent versions). The Commands dialog boxes will
overwrite the XD.MAS file. In the current version of WinXD, the commands
for XDVIB, TOPXD and XDPDF in the XD.MAS file are not editable by the
GUI, but are copied verbatim to the new XD.MAS file.

An example of a command dialog box for XDLSM is shown above. In some
cases, not all parameters may be editable. The layout of these dialog boxes
closely follows that in the XD manual. The meaning of individual parameters
is not discussed in this manual. It is essential that the user is familiar with
the meaning of the parameters from reading the XD manual. Even
experienced users of XD should note that the commands for XDPROP have
changed significantly from previous versions, and there is no substitute for
reading the manual. The command GUI for XDPROP in particular is
complicated, reflecting the numerous capabilities of the program.

3.2 Atomic Parameters

This option opens dialog boxes which allow the user to modify almost all the
atomic parameters in the same way as for the commands in XD.MAS. The
results are written to a new parameter file which overwrites the earlier
version. IMPORTANT - the file XD.RES is chosen in preference as the
parameter file over XD.INP, if it is present in the working directory. All edits
will be carried out on the chosen parameter file. If you have edited XD.RES
and wish to run a refinement with XDLSM, it is essential to copy the new
version of XD.RES to XD.INP (Refine menu item Copy RES - INP). This is NOT
done automatically !

Edit Atomic Parameters *

Atom Ni(1) is in a special position with crystallographic site symmetry: 3.2
The atomic parameters and site symmetry of this atom cannot be modified with the GUI

Atom Site pseudo-symmetry
cyl (Cinw) ~
1 (C1)
-1 (Ci)
2 (cz)
m (C=s)
2/m (C2h) Cancel
222 (D2) A4
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For atoms in special positions (i.e. on symmetry elements of the space
group), it is not possible nor is it meaningful to edit their parameters and the
"Edit Parameters" button is greyed out, as in the example above. To modify
the local pseudo-symmetry of atoms in general positions, select an atom and
the desired new pseudo-symmetry and press the "Edit Parameters" button.
This gives you the Parameters for Atom dialog box, an example is shown
below. Click OK to confirm your choice of new pseudo-symmetry.

Parameters for Atom O(2) *

ATOM Table |xyz and Ujj | G-CCijk | G-C Dijkl | M-Poles (0.1.2) | M-Poles (3.4)

Local coordinate definition

AXIS-1 Crigin ":“1 Atom0  [DUM13 X CY ®Z
AXIS-2 Crigin  [P(1) Atom2  |O(2) X @Y Z

Order of displacement tensor

L-max in multipole expansion

("~ static scattering model i 0 1 i 2 3 . 4
(" isotropic U
@& anisotropic Uij Scattering table : IZ
(" Gram-Charlier 3rd-order Uijk
(" Gram-Charlier 4th-order Uijkl Kappa set: 6
OK Cancel ‘

The global parameters set on the front pane limit those parameters which
may be edited. For instance, if the level of the displacement tensor is set to
anisotropic Uij, then the Gram-Charlier Cik and Dikl coefficients cannot be
edited. Likewise, if the L-max level in the multipole expansion is set to 3,
then the hexadecapole parameters cannot be modified for that atom in the
GUI. Each parameter has an associated checkbox next to the actual value of

Parameters for Atom O(2) *

ATOM Table | xyz and Uij | G-C Cijk | G-C Dijkl | M-Poles (0.1.2) | M-Poles (3.4) |

FIETN (. 744676 v y/lb  |0.519935 [v zfc  |0.316509 v
U1l |0.041678 v Uz22  |0.059163 [v U33  |0.068039 v
u21  +0.015853 2 U13  0.036524 v u23 02106 3

Fix all xyz Fix all Uij |

OK Cancel ‘
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the parameter, which indicates whether this parameter should be refined.
These may be changed globally by the blue buttons in the Window. NOTE
that any changes to the parameters are not saved permanently, unless the
“Save Edited Parameters” button in the main "Edit Atomic Parameters"
dialog box is pressed.

IMPORTANT The GUI Editor has not been exhaustively tested (especially
for the XDPROP commands) and may not work as desired. It is generally
simpler, quicker and safer to use a Text Editor to edit the XD.MAS file directly.
This does of course require some knowledge of the XD commands and the XD
manual explains all these in great detail.

3.3 Customise Display

This option opens a dialog box which allows the user to modify the font used
in the text window and the size of the graphics window to suit your screen
resolution. The size of the graphics window can only be set to sensible
values.

3.4 Plugin Programs

XD and the WinXD GUI writes a number of files (primarily graphical files)
which require external, publically available programs to view. To access all
the new features of XD, it is recommended that these programs are also
installed. They are all available as Windows " executables.

Editor Executable
Provide the pathname to the executable of your favourite text editor. All the
files in the File-Open menu will be opened in this text editor.

POV-Ray - a free ray-tracing program for high quality graphical
rendering

http://www.povray.org/
This program reads the scene description files written by the WinXD GUI
and the utility program rays2pov.

PostScript Viewer (Ghostview) - a free program for visualising PostScript
files

http://www.ghostscri pt.com/downl oad/
This program reads the PostScript files written by XDPROP.

MoleCoo0lQT - a free program for visualising iso-surfaces and mapped
iso-surfaces
http://www.mol ecool gt.de/

An excellent program written by Christian B. Hubschle is now freely
available for academic users. This produces iso-surface plots directly from
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the XD grid files or Gaussian format cube files output by XDPROP, and
alleviates the deficiencies of the Windows™ version of XDGRAPH.

DPLOT - a program for visualising graphs

https://www.ara.com/dpl ot/
This program is required for the Ellipticity Profile option. The full program
has now become quite expensive, but a free simplified version DPLOTViewer
is still available free of charge from the web (as of October 2024). It will not
allow you to save graph plots though.

4. Initialise menu

This is an interface to the new XDINI modules, which create starting
versions of the XD system files XD.INP, XD.MAS & XD.HKL. The full
operation of the enhanced version of XDINI is described in the XD manual
Ch. 3.

XDINI Control Panel X

XD CID (max & char.) : E] data_ block identifier (max 48 char) : |, -

For CIF input, use the data_block identifier instead of the XD Compound Identifier
For CIF's with multiple data blocks, choose the required data_ block from the drop-down list
The data_ block identifier must be the same in both XD.CIF and XD.FCF

Input file format Atomic Wavefunction Databank

i i CR-Clement/Roetti STO-HF (H-Kr)

@ CIF (" BBB - Bunge/Barrientos/Bunge STO-HF (H-Xe)

i (" SCM - Su/Coppens/Macchi STO-Dirac/Fock relativistic (H-Xe)

s VM -Volkov/Macchi STO-QZ4P-ZORA relativistic (H-Cf)

[ Retain the original atom ordering from the input coordinate file, i.e. no sorting

[ Do NOT run the XDLSDB and XDSPOS modules

[v Automatically update the XD.MAS and XD.INP files after running each module

[ Apply the restrictions on multipoles from the pseudo-symmetries proposed by XDLSDB

QK Cancel |

This GUI allows access to input via SHELX, CIF or XD_INLINP files (the
legacy input formats of XTAL & MOLLY are still available through the
console version, but are no longer supported). The program checks for the
presence of the required files and if they are unavailable, the corresponding
menu option is greyed out. For CIF input, the available data_ blocks in the
file XD.CIF are displayed in the drop-down list. Note that the same
data_block identifier must be present in both the XD.CIF and XD.FCF files.
The options for running the program are explained in detail in Ch 3 of the
XD manual.

5. Refine menu

These menu items launch the refinement program XDLSM, either as a
standard refinement or via the XDBLOCK option. This latter option involves
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the creation of a set of four copies of the master file XD.MAS, named
XD_1.MAS, XD_2.MAS ... These are edited versions of XD.MAS, where only a
subset of parameters are set to refine in the key table. By default these are (i)
only the positional and thermal parameters (ii) only the multipole parameters
(iii) only the kappa parameters and (iv) as many of the parameters which can
be refined without large correlations. These modified versions of the master
file may be edited to allow user selected choices as to the sets of refined
parameters. It is desirable that in the last cycle as many parameters as
possible are refined, but very often some of the kappa parameters may need
to remain fixed.

The GUI also has the option to print out the full XD_LSM.OUT listing file to
the text window, and the option to copy the resultant XD.RES file to XD.INP
for continuing refinement. This latter option verifies that the RES file is not
corrupted by an unstable refinement (i.e there are no ****** fields and every
parameter is machine readable in free format) but makes no other checks.

Finally there is a switch “Auto Update XD.INP after refinement” which
activates the auto-update if this switch is checked. This auto-update routine
automatically copies XD.RES to XD.INP after each run of XDLSM and is
essential for the XDBLOCK process. It checks that the XD.RES file is not
corrupt, but in addition also verifies that the refinement was stable and that
the R values have reduced or remained the same. If the refinement was
deemed unsatisfactory, the RES file will not be copied. If this situation arises
in the XDBLOCK process, that process will immediately halt. Finally it is
mentioned that at the start of any XDBLOCK refinement, a back-up copy of
XD.MAS and XD.INP are made, so that recovery from an unstable refinement
is possible.

6. Modules menu

EWIHXD' 1.07 © 2024 : c\work\data\tests\shelx\cubic\test08-ds - a X
File Edit Initialise Refine Modules Utilities ListFiles Graphics Help

Graphics Window Tenw\ndnw\

Compound ID
>>>  Module -> XDLSH >> ~ XD
»> >
>>> When publishing work using XD2024, please quote reference >>> Model ID
»> >>> none
>>> ¥02024 - A computer program for multipole refinement, >>>
i 5 Library DLLID

>>>  topo!
>> of i
»> o AT
>>> Farrugia, L. J.; Gatti, C.; Mallinson, P.; Richter,
>>> Foritsanszky, T. (2024).
>>

18747

XD_DATADIR
cxcwinflibjxd

SIZE : maxncp 900 nat 11 nzz 8 napl 192 nov 554
nresetbond 0 ntb 5 nfune 25 ngp 1 nost 43
WinXD Preferences
>> SUDCMP ver 2

5> Rank of Q = 42 [~ Printlistfie on module exit

[+ Refresh textwindow
XDLSM - 10 cycle(s) requested - refinement on F \7 Auto backup XD files
[~ Use 64-bitXD modules
R-Factor 3.49% Cycle 2 Max(shift/su) 0.9013E-01 for  0(1)/U33
R-Factor 3.49% Cycle 3 Max(shift/su) 0.6713E-02 for  0(2)/Y¥

R-Factor 3.49% Cycle 4 Max(shift/su) 0.5509E-03 for  0(2)/U12 Mouse action
R-Factor 3.49% Cycle 5 Max(shift/su) 0.5064E-04 for  0(4)/U13 ® XY rofate
R-Factor 3.49% Cycle 6 Max(shift/su) 0.43638-05 for  0(2)/U12 € Zrotate

 Translate

After cycle 6 convergence criterion was met

Proceed to last cycle to finalise outputs ® 2

Final R-Factor 3.49% Max (shift/su) 0.4370E-06 for  0(4)/U13

Model Picking Mode
Elapsed CPU time : 0 days 0 hours 0 minutes 4.0 seconds. @ None

© Select
Finished Module XDLSM © Modiy

Checking status of refinement... the R values/delta-R values

View Angl
0.034900 0.048905 0.034300 0.048905 0.033231 0.065343 0.925256 tew Angles
0.034900 0.048905 0.034300 0.048905 0.033231 0.065343 0.925256 Phix 000

PhiY .45
Refinement stable - XD.RES copied to XD.INP PhiZz 0.00

< >
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These menu items launch the individual programs in the XD suite. Input is
always taken from XD.MAS, XD.INP (for XDLSM only) or XD.RES (if present,
for all other programs) & XD.HKL (if required). The text output that is
normally directed to the console in the Windows console & Linux versions of
XD is displayed in the TextWindow of the GUI shown above.

7. Utilities menu

These menu items launch a number of utility programs for the XD suite, to
aid in the execution & interpretation of the charge density analysis. Some of
these options require plug-in programs (see Section 3.5).

7.1 XDLSPAR

This option prints to the text window a summary of the current refinement
and parameter values.

7.2 Grid File Operations

This menu option allows the user to perform operations on an XD grid file or
set of XD grid files.

7.2.1 ADDGRID

This option allows the user to combine two or more XD grid files to create a
new grid file. All grid files combined in this way must be of identical
dimensions (i.e. have same number of grid points in all directions) and
must have the same origin. The allowed operations are add, subtract,
multiply or divide and users can also change the scaling coefficient (default
1.0) or the exponent (default 1.0) of each grid file. This flexibility allows the
user to build new properties grid files. As an example, a grid file of the
reduced density gradient s(r)
s(r) = [Op(x)| / [2(312)1/3 p(r)*/3]

is produced by combining grid files containing the gradrho and rho
properties. The exponent and coefficient for the first file gradrho are left at
their default values, while the coefficient of the rho grid file is set to
6.187335 = 2(312)!/3 and the exponent is set to 1.33333 and the operation
applied to the rho grid file is division. As an alternative, the grid files could
be multiplied, with the exponent set to -1.33333. In fact this example is
redundant, as the reduced density gradient s(r) is already calculated in
XDPROP. Note also that in this example, there could be computation
problems, e.g. if a rho value was less than or equal to zero.

7.2.2 SCALEGRID

This option allows the user to apply a scaling factor to a single grid file.

10
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7.3 XD.FOU File Operations

This menu option allows the user to convert the binary file xd.fou into a
formatted ASCII form (RDFOU) or an unformatted ASCII form (FOU2ASC).
The latter file retains the full accuracy of the binary file. The operation
ASC2FOU converts this unformatted ASCII file into binary format. The main
purpose of these utilities is to allow transfer of xd.fou between different
platforms such as Linux, since the binary form of files is highly platform-
specific

7.4 Data Analysis
These utilities provide some statistical analyses of the data quality and the
quality of fit.

7.4.1 Residual Density Plots

This utility runs the PIXELStats program which examines the residual
density values in the grid file xd_fft. grd following the method described by
Meindl & Henn (2008). The program XD_FFT must be run previously, with
the *gridf flag set. In the absence of un-modelled features, the distribution of
residual values should be very close to a Gaussian distribution. Any
deviation from this distribution indicates either that the model is
insufficiently flexible, or that there are systematic errors in the reflection
data which cannot be modelled.

File View Help

Normal distribution Mean [3.555E-12 % Sigma (s.d) 00537236 7 RMS (ExptNormal) 0.046560 0.046560 R(Shannon) -0.033042

-
[
2t e i
=+ HA
dAliihy
. i
= f s ]
=
i3} ;1 x
|
H
2 A
5
= /
: \
=
BL / \
==L i
g4 i 5
[=%
E f
S
i
=g i
P L I | 7 L L
—0.25 —0.2 —C.15 —0.1 —0.05 =] 0.05 (o] .15 0.2 0.25
Residual electron density poq (e A%

Npixels 933120 Mininum pixel -0261915 | Maximum pixel 0297057 RMS pixel 0.053724 Gross residual 16.088341
Skewness 0.027018 sigma(skew)  0.004009 Kurtosis 0.296240 sigma(kurt) 0.010143 Netresidual 0.000000

Pixel value 021042 Population 40 Paopulation % 0.00429 Cumulative population 0933979 Normal cumulative 0.99996

nnnnnnn
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7.4.2 Structure Factor Residual Plots

This utility analyses the statistics of { = (Iops - ILac)/0(lops) following the
method described by Henn & Meindl (2014a, 2014b). It reads the files
xd_Ismout & xd.fco, so it is necessary that XDLSM has been run
previously.

7.4.3 Fo vs Fc Data Plots

This utility provides plots of a variety of structure factor derived variables for
investigation of statistical trends in the relfection data. It requires the DPLOT
plugin for display of the plots.

m Fo-Fc Plots - O X
File

Fo-Fc Data Plotting options

Y-axis (ordinate) X-axis (abscissa)
@® Fobs! (" Fobs - Feale " F(obs)
i~ Fealc i~ (Fobs-Fcalc)/Fcalc i® F(calc)
(" Fobs/Fcalc (" (Fobs - Fcalc)/sigFobs (" Sin(theta)/lambda
(" Sig(Fobs) i~ Fobs/sigFobs (" Sig(Fobs)
i SHELXL wt " SHELXL wt
i® linearscaling i@ linearscaling
(" logarithmic scaling (" logarithmic scaling
Plottitle : |
Options
Fecalc min: 0.05 . .
[ Plotreflection data as F"2 rather than F
. . [ Include reflections flagged as "unobserved”
FEzFmmE | |~ Send processing output to text server

N_bin 50 [v Display data as a scatter plot
| Display data as a binned plot
DeltalU 0
o
Wavelength [0.71073 M
o

Plot Fo-Fc graph ... Cancel

7.4.3 DRK-Plot

This utility runs the DRK-Plot program which provides another visual
indicator of the quality of fit. Perhaps the most important plot is that of the
scale factor versus resolution, which in an ideal case should be completely
flat throughout the resolution range. The plot shown below indicates a slight
scaling error for the very lowest resolution data of a few percent. A bigger
deviation here would be worrying as these low resolution data carry the most
important information about the charge density effects.

12
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2 DRKplot ver. March 05 2007 - [u} X

File View Kr(uNLHEJp o o
= H & 1= i E EEIE S
WEGHT &= 2 b | e P d= P e P = pFm Ay

XD
1.05.

0.95]

Z|Fol/x|Fc|

0.90_]

0.85.
T T T T T T T T T T T
00 01 02 03 04 05 06 07 08 09 10 11 12
Sin(e)/a

7.5 Ellipticity Profiles

This utility uses the DPLOT plug-in program and the menu item will not
appear unless WinXD detects that DPLOT (or DPLOTViewer) is already
installed on your computer. The module XDPROP must have been run
immediately prior to using this utility (so that the output file xd_pro. out
contains the required information). A bond path search using
CPSEARCH/BPATH instruction with the *profile flag set on the BPATH
instruction must be undertaken - see the XDPROP manual for further
details. In the current version of this utility, only a single bond path
search can be visualised in each XDPROP run. In addition, the verbosity
flag for the XDPROP section in the xd. mas file must be set to a value greater
than 1 (which is the default value) so that the detailed profile information is
present in xd_pro. out . If more points along the profile are required, then
decrease the value of the pstep parameter (ds) from its default value of 0.005
(see XPROP manual).

0.32 T T T T T T T 120

0.28 - C(1)—>C(2) 1105

0.24 1 90
W —
a. (=]
£ o2 175§
£ 0.16 de0 &
@ o
2 012 145 ©
2 <

0.08 130

0.04 115

0 0

06 -045 -03 -015 0 015 03 045 0.6 0.75
Distance from the BCP (Angstroms)
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The user is also asked about defining a reference vector, so that the angle
@ref between the principal axis of the ellipticity and this defined vector can be
plotted. The above example is for one of the C-C bonds in a coordinated
cyclopentadienyl ligand. The reference vector is the normal to the least
squares plane of the five C atoms in the ring. The value for the angle @rer is
close to zero in the region of the C-C bcp, which indicates in turn that the
main direction of ellipticity is perpendicular the five-membered ring, as is
expected for a T-bond.

7.6 SHADE Interface

SHADE Input Data *

These missing CIF data tems need to be presentin the SHADE cif

_chemical_formula_sum E

cell_formula_units_Z |?

_diffrn_ambient_temperature |'?

This utility provides an interface to the SHADE server (current version at
http://shade.ki.ku.dk/docs/shade3.html), which estimates values of the H
atom anisotropic thermal motion from a databank. A special CIF file as input
data for this server is required, which is created by the SHADE Input option.
Most information is obtained automatically from xd_Ismcif and
xd_geo. ci f (which must both be present), but some essential data is not
available, and the user is asked to provide this.

The resulting CIF (shade_i nput.cif) should then be submitted to the
SHADE server, using the text string “shade” for both the Job Title and CIF
data_block name. Once the SHADE job has run, the output CIF, called
shade_0000.total .cif (where 0000 is a job number allocated by the
SHADE server) should be downloaded and placed in the working directory.
The option SHADE Update should then be run. This reads the SHADE
output CIF and creates a new version of xd. i np called xd. i np. new which
contains the computed adp’s for the H atoms and their updated jtf flags.
Further refinement with XDLSM can continue after this file has been
renamed as Xd. i np and the xd. mas file has been edited to account for the
fact that the H atoms now have anisotropic thermal parameters. These adp’s
should now NOT be refined under normal circumstances.

8. Listfiles menu

These menu items will print to the text window the full output listing files of
the main XD modules xd_***. out .
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9. Graphics menu

9.1 Model

This option (the default plot) shows the current model in xd. i np as a plain
stick representation. Note that only the crystallographic asymmetric unit is
shown.

9.2 Model & 2D Settings

This option allows the user to configure the appearance of the model plot
and the 2D plots in sections 7.3 and 7.4.

Model & 2D-Plot Settings s
Plottitle - |
[+ Plotin colour Contour plots
v D It lot titl L.
O Dereninmpleii 0.1 Initial contour value
[v Boxaround contour plot
[ Scale on contour plot
- 0.1 Contouri t
[~ Mark nucleiin plane ontourincremen

[ Mark nuclei out of plane

[ Label nucleiin plane Relief plots

[ Label nuclei out of plane

[ Label atoms in model plot 15 Function cutoffvalue
| Show peaks in model plot

[~ Invertmaode 1 Verical accentuation
[ Use thick lines

QK Cancel ‘

9.3 2D Contour plot

This option produces a contour plot of the selected 2D XD grid file
Select 2D GridFil x

) )

Grad(rhao)

Laplacian of rtho
Deformation density
MNuclear potential
Electrostatic potential

One-electron potential function

Reduced density gradient (NCI)

000 10 i e 1 0o e o e
il Gl il ol 0l N0 ol Nl N NG

Select another XD gridfile ‘

0K Cancel ‘

The dialog box shown above only activates those grid files in the current
working directory which have been verified as 2D.
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9.4 2D Relief plot

This option display a 2D grid file in the relief format. The vertical
accentuation (see 7.2) will probably need to be adjusted for an optimal view.

9.5 Mapview

This option launches the external Mapview program (included in the WinXD
distribution) which provides a more sophisticated display of the 2D grid files.
Sections of 3D grid files can also be displayed in Mapview.

9.6 Isosurface (MoleCoolQT)

This option launches the plugin program MoleCoolQT, which can be used to
produce sophisticated isosurface plots from properties in 3D grid, including
the mapping of one property onto the isosurface of a second property.
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9.7 Plot Molecular Graph

This option show the molecular graph, i.e. all bond paths with their
associated (3,-1), (3,+1) and (3,+3) critical points, colour coded in red, yellow
and green respectively. The molecular graph is most easily computed in
XDPPROP using the MOLGR directive. The files xd_r ho. cps and xd. pth
must be present in the current working directory. The graph can be saved in
POV-ray format for publication purposes.

9.8 Plot Atomic Graph

This option prepares a file called at ongraph. dat which is created from
bubble type searches in the Laplacian around a single atomic centre. Output
files from XDPROP & TOPXD in which these searches have been conducted
is scanned for information about the critical points. The dialog box provides
more detailed information. The graph can be saved in POV-ray format for
publication purposes.

9.9 Plot Inter Atomic Surface

This option uses the rays.dat or *.rays files from XDPROP/TOPINT or
TOPXD runs to visualise one or more interatomic surfaces. The graph can be
saved in POV-ray format for publication purposes.

9.10 Plot Source Function

This utility parses the XDPROP output containing the source integrations
and writes POV-Ray files to visualise the integrated SF. Spheres are drawn
with a volume proportional to the percentage contribution from the basin,
blue is positive, red is negative and the yellow sphere is the position of the
reference point. The master POV-Ray file called "sf2pov.pov" includes a file

17



WinXD manual

e.g. "file.001" which contains the actual percentages for each reference point.
This filename should be changed in the master file for drawing each
reference point image. The master POV-Ray file may be manually edited to
change the appearance of plots, e.g. change the colour scheme.

The following special conditions apply :

1. All SF integrations must be in the same XDPROP output and all atoms
should be integrated.

2. All reference points must be in the xd_rho. cps file, as the rho(bcp)
density is read from here.

9.11 Hirshfeld Surface Plots

To map properties onto a Hirshfeld surface using XD MoleCoolQT, you first
need to prepare two XD 3D grid files using the *IAM option in XDPROP.
These two gridfiles must have the same number of grid points in all
directions and also must have the same origin. The two gridfiles used to
create the Hirshfeld gridfile are :

(i) a grid file with the IAM density of the isolated molecule, and
(ii) a grid file with the IAM density of the molecule in the crystal.

The resultant gridfile xd_hrsh. grd contains the Hirshfeld weights. This is
used as the ISO_GRID in MoleCoolQT and for a Hirshfeld surface, the iso
value should be set to 0.5. If you wish to map a property (such as esp) onto
this isosurface, you will also need to prepare a third grid file of identical
dimensions and origin, containing this property. This utility is also now fully
incorporated into XDPROP with the "CUBE Hirsh" option. See the XDPROP
manual for further details.

9.12 NCI Plots

The first option of NCI Plot produces 2D plots of the reduced density gradient
(NCI) versus rho & signed(rho). You must create 3D XD grid files of all three
properties, i.e xd_nci . grd, xd_rho. grd & xd_sr ho. grd before running this
utility. These grid files must be of identical sizes and origins. If not, plots
will not be produced. The plots are written as PostScript files and as DPLOT
plot files, and are used to choose the values of the rho and srho cut-offs for
writing visualization grid files, which is the second option of NCI Plot. This
option reads the three grid files and writes a new NCI grid file
xd_nci _vi z.grd in which limits on rho and/or srho can be applied. All
points in the visualization grid file which fall outside the selected ranges of
rho and/or srho will be assigned an arbitrary large value of the NCI, so these
regions will be invisible in isosurface plots. These grid files may be visualised
using MoleCoolQT.
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9.13 Slater Function Plots

This option provides plots of a single zeta Slater radial function using the
chosen parameters n(l), {(l), K and 7max.

9.14 Scattering Curve Plots

The scattering curves for all the elements in the current chemical structure
are drawn

9.15 Save as Post-Script File/POV-Ray File

This current graphical image in the graphics window is saved in PostScript
or (if possible) in POV-ray file format. Not all plots can be saved in the latter
format.
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