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Problem 3: Getting better graphics with GSAS 3.1A LIVEPLOT Graphics

m Useful short cuts: press keys in window to...
— N -- plot next histogram
— 1 -- tickmarks for phase 1 (likewise 2-9, for other phases)
— H --labels hkl values of tickmarks near mouse
— A -- labels hkl values for all tickmarks (use D to clear)
— Arrow keys move zoom window (small jumps)
— Control-arrow makes big shifts in zoom window
— Z -- set zoom region manually
— L -- displays position of mouse
H LIVEPLOT can also
— Plotin Q or d-space
— Plot the “cumulative %2’ or (obs-calc)/o

m Observed & computed diffraction patterns with LIVEPLOT
— LIVEPLOT cute tricks
— Exporting from LIVEPLOT
— Publication quality graphics from GRACE (Mac/Unix)

m Using CMPR to access diffraction patterns

B Plotting structures in DRAWXxtl

3.1B LIVEPLOT Graphics 3.1C LIVEPLOT Graphics
B What is “ lati 2 bs-calc)/c?
atis curT1u @ |veX. or (obs-calc)/o . . Note: the common obs-calc plot implies that the minor misfit at ~20° is by far
— Usual Rietveld “difference plot” tends to visually overstress minor the worst-fit part of pattern

differences in strong reflections.
— Weighting differences by o reduces this.
m Approach 1: weighted difference plot = T IGEDELT
— Plot (obs-calc)/o
« positive/negative peaks show areas of worst fit o000
B Approach 2: Cumulative %2 (W.I.F. David)
— Plot running sum of [(obs-calc)/c]? an
 produces a line that rises fastest where fit is worst
« Integrates area under peaks -- so shows impact of misfit regions
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B Approaches are pretty much equivalent -- select according to your own
preference
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3.1D LIVEPLOT Graphics

3.1E LIVEPLOT Graphics

B Cumulative %2 plot shows misfit at ~100° is same severity as ~20° region.
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B The (obs-calc)/o plot also shows the relative severity of different misfit
regions
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3.1F LIVEPLOT Graphics

3.2 Exporting LIVEPLOT Graphics

B Turn on/off display of the Cumulative %2 or 806 B

(obs—calc)/c from the Options menu | Eile_Options
Configure Tickmarks -
Obs symbol
Symbol color -
600 Xunits -
Y units -
HKL labeling

I~ Subtract background
aoc | Include legend
Show Cursor Position
Set PS output
Screen font -

Intensity

200 I~ Raise on update

[~ Cumulative Chi2 i 1

I~ (Obs-Calc)/sig

Save Options

B LIVEPLOT results can be exported pretty much WYSIWYG to the
GRACE (a.k.a. xmgrace & xmgr) program

— GRACE runs very well in Unix & on the Mac and is easy to install, but
appears to be hard to set up in Windows.

— GRACE plots can be edited to add annotations, change symbols &
line types, etc & produces high-quality graphics in several formats.

— Windows users can use the Export to Grace file and then move that
file to a Linux or Mac computer to produce publication-quality output.

B LIVEPLOT also exports to FOX. Useful because BKGEDIT or Le Bail fit
can be used to set up background for FOX

B LIVEPLOT export to PostScript is pretty low quality

B For Windows, graphics can be constructed from the .csv export.
« | am looking for a good Windows-friendly graphics program that
accepts ASCII input and ASCII control instructions (or someone
willing to write DDE control code).
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File Options Help File Options Help
A3 cycle 86 Hist 1 A3 cycle 86 Hist 1
20000 " 20000 "
——Calc % ——Calc
J X Ohs PP, Xm 4 ;§ X Obs o0 o ]
—diff . " . "
[ — _— | Bel ostrs
N Adcye N A3 cye
A AT A T
Evorpn 1
Quit to PostScript T, )
g to Grace W b QA Exported to Grace
as .csviile zlzl
14000 Fox XML 14000 *l= A
o Al
i , e
T T T T m‘
! ! ! ! ! 2z 18000
@ 2Theta 24 i @ 2Theta 24 )]
BEm
Blgl| 2
‘@06 X export | | S0
Title:  |[FN cydle 220 Hist 2
Subtitle: |
File name:|Amp/grace_n1# agr o
Export. S%:ﬁﬂ;ie Close Help v ‘ ‘
3 3
2Theta
3.3 Accessing GSAS results from CMPR 3.3A Accessing GSAS results from CMPR
When GSAS & CMPR are installed in the same place, CMPR can use a . . I
S . ) P . ) When CMPR finds GSAS, the option to read from “GSAS EXP File” appears
routine in GSAS to read powder diffraction data from GSAS binary files .
in the menu of formats:
i.e. install in C:\GSAS & C:\CMPR (default)
or C:\MyProgs\GSAS & C:\MyProgs\CMPR
‘o000 X| main.tcl #2

fo)
or /usr/local/gsas & /usr/local/cmpr
| Eile Display Compute Options Help
Read | Write | Plot | Rescale | Gombine | HKLGEN | EditCell | Fit | PeaksSmooth | Index | Interp M

(it is possible to let CMPR know where to find GSAS in other ways; read
. i Dataset(s: File format & =
http://www.ncnr.nist.gov/xtal/software/cmpr/cmprdoc.html) )  sorcda o ;electnneormoreﬁlesto read (]|
irectory Jtmp
~s BT-1 multi-detector F“MD
This is useful as CMPR can be used to do useful manipulations/conversions M e parrt- m
of GSAS results ~ Slroquant CPI (SIETRONICS) | =~
PN EXP
~ DBWS/FULLPROF data PMMVIEVIVIVLE P
© ., APS DN File ol
——— ~ asasExXPFIe
s @nadiaw gata
~ MIST/CP single-detector files ¥
- Krates ASCI dump ; ﬂl
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3.3B Accessing GSAS results from CMPR

X gsas

Reading ftimp/TBO0ZASYM1.EXP

X| main.tel #2

When CMPR finds GSAS, the option to read from “GSAS EXP File” appears
in the menu of formats:

When multiple histograms are present, CMPR allows histogram selection:

"m00

3.3C Accessing GSAS results from CMPR

Select histogram(s)

Help

41 F2 F3 F4 45 46 47 48 48 10
d11 412 418 114 415 16 17 118 418 20
v e 123 124 egs 12 127 128 128 130
231 a3
X units
~ Ascollected . d-space - @
Y units

“~ Ascollected - Normalized

s
mbine | HKLGEN | EditCell | Fit | PeaksSmooth | Index | Interp M

File format A

ata files
Iti-detector
CIF data

AT Pscan File

x|

S —

L o FULLPROF data
I ~ APSDND File
7 GSASEXP File
s @nadiaw gata
~ MIST/ICP single-detector files
- Kratos ASCII dump

nt CP| (SIETRONICS)

Select one or more files to read

[Bitractory T =
Filter["ExA

<Parent> B

673/

PMMMERP

PRAMNAFTANME XP

Read

3.4 EXPGUI can export to & start DRAWXxt]

B DRAWSXtl is a open-source molecular drawing

program that runs on Windows, Mac, Linux

— Itis available in GUI and non-GUI versions

— View structures in OpenGL (real time
rotation)

— Produces ray-traced (POVRAY) WYSIWYG
output

— Also creates VRML (v1 & v2) input files

B EXPGUI interface to DRAWxtl is found in the

Mp) 1BUULASTMLEAT

CMPR reads the observed, calculated, background, and difference patterns

It also reads in peak positions for each phase

"m00

X| main.tel #2

| Eile Display Compute Options

Help

Read | Write Plot | Rescale | Gombine | HKLGEN | EditCell | Fit | PeaksSmooth | Index | Interp M

Select dataset(s) to
plot or chanae...
IMEMMM_1 _obs &

MFhMM_* “calc
MMM bk
IMEMMM_ dif

IMEMMNV_ _ref1
IMFMMNV_1_refz

[T e 0

Update Plot
PostScript out

Line Color  Symbol type Symbol Size
“ nochange “~ nochange “ no change
nolne o black e none ro |
 thinline - red - square
 medum - oreen - circle
- thick - blue - diamond

s magenta e plus

~ - cross

~ - thin-plus

- thin-cross
Apply Changes

Export | Export
to Grace | toCSY

3.4A EXPGUI Interface for DRAWXtI

ImportiExport |

Help|

* Coord Export

""CIF Export

Coordinate Export submenu of the
Import/Export menu

— Note that other formats are available here

| hklsort
: pubtable
* convert
cadard
. dbwscny
| x17beny
" p3radata
3 sxtldata
gsaszpdb
ref2asc
refzbin

- gsaszcif
coords-only CIF
export to DRAWXTL (.str) file
export SHELX (.ins) format
export SPF (PLATON) format
FOX xml format
MSI xtl format

quardt Damping
|

ix bandwidth |0

Non-magnetic phase

‘o000 | Export coordinates ]
Export coordinates to program DRAWXTL

Select phase: ,Til

Title:|from /Users/toby/projlybate/vBaF eO_Pmmm.cif

™ Include coordinates in .str file
=)
[ Launch DRAW:=H
Range of fractional coordinates to include

Magnetic phase

X! Export coordinates

o000

Export coordinates to program DRAWXTL

Select phase: L”T

Title:|from /Users/toby/projlybate/FeOnly_Fmmm.cit

I Include coordinates in .str file
I Display arrows for magnetic atorms
Arrow colors:

generated by Black operator Green —

Red ~

generated by Red operator
[ Launch DRAW:H

Xmin:|-0.1 | L maxn Range of fractional coordinates to include
Ymin: 01 [ L] om0 Xmin:-01 [ 10 maxt1
Z min: -0.1 | | max: 11 [T Y min:-0.1 | | max: 11 [T
Atom representation Zmin:-0.1 | I maxt ]
type representation radius color ATSIE] "
presentation

Y sphere ~| [0z Red | J type representation radius color

O  sphere ~| [0z Green ~ FE+3 sphere ~| |02  Red - J
Bond List Add Bond -

J Bond List Add Bond
ke | out | he ) ,
Write | Gt | Helg n
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3.4B EXPGUI Interface for DRAWXxtI

3.4C Interface to DRAWXxtl options

Ncon-magnetic phase

m Default EXPGUI options produce boring but useful representations

Magnetic phase

DRAWxtl V5.1

r -
000 X| Export coordinates

Export coordinates to program DRAWKTL

Select phase: ITLI
Title:|lram Msersitoby/projiybaferyBaF e O_Prmmm.cif
I Include coordinates in strfile
=]
I~ Launch DRA Wt

Range of fractional coordinates to include
Xmin:,F| | max:lT| |
yminz-o0 [ max[in [ ]
Zmin:[01 [ 0 mex[1l [ L]

B Playing with options in the interface can create more interesting figures

0" iphere -| oz Red —
FE polyhedron —|[zz  Green —
BA  sphere | |05 Yellow ~ J

Bond List Add Bond

WaYa e
3.4D Interic car view Help

Extt

® Playing"

‘o000 X| Ex
Export coordina

Selectphase: | 1 2
Title: from /Usersftob

I Include coordinates

=]

I~ Launch DRA Wt
Range of fractiol

X min:|-0.1 [Tl

0 sphere —
FE polyhedron —

BA  sphere —

Bond List

Write | Quit |

DRAWSxtI V5.1

I~ Show Vector Triple

I~ Non-Perspective View

[~ Generate YRML1

I~ Use Bond Clipping

foro 4 [ 4

Xmin Xmax
010 - 110 —
Clip Xmin Clip Xmax
Foio 4 [ E
Ymin Ymax
010 B 10 2
Clip Ymin Clip Ymax
Fooro 2 [ 4
Zmin Zmax

4 0 4
Clip Zmin Clip Zmax
050 050 050
OrignX  OrginY  OriginZ
Fe2ss  [isss 188
X-Rot  Y-Rot Z-Rot

PMMMFMMM _1 str

Current Structure File

Jprivate/tmp

Current Directory

3.4E DRAWXtI Internal GUI

the control (.STR) file

graphics
J fy

B There are many more options within DRAWXxtlI's GUI and even more in

B Manual tweaking of the POVRAY file can produce professional-quality

View Help

Edit Parameters
Edit Spheres
Edit Bonds

Edit Ellipsoids

Edit Arrows

Edit Lone-Pair Cones

Edit Slab Parameters

Edit Map Parameters

| Edit STR File (Criginal Wersion)
- Edit STR File (Working Version)

T |

T =
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