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What is GSAS?

GSAS (General Structure and Analysis System)

B Software package for fitting atomic structural models (“crystal structures”)
to single crystal and powder diffraction data.

B Use virtually any type of neutron or x-ray diffraction data as input

B Wide range of constraints and other features useful for complex
problems.

B GSAS includes a number of plotting and utility tools.
® GSAS runs on Windows, Linux and Macintosh.
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What is EXPGUI?

EXPGUI is a graphical user interface to GSAS.
B |ntuitive access to only a small range of the GSAS capabilities,
— much of what is needed for Rietveld analysis

— Full range of GSAS capabilities still available through command-line
type (EXPEDT) interface.

B EXPGUI also provides many useful utilities for viewing fits and refinement
results.

m Distributions of EXPGUI include GSAS to simplify installation

B Available for Windows, Linux and Macintosh.




Why use GSAS?

There are many Rietveld packages available.
GSAS (with EXPGUI), FULLPROF & TOPAS have the widest usage

DANSE survey of Rietveld users (140 people):

* GSAS: 75% (94 of 105 use EXPGUI)

* FULLPROF: 39%

* Only 10% do not use either GSAS or FULLPROF

— Distribution of respondents:

* US: 26%
* UK: 16%
* France: 9%, Germany: 8%, ltaly: 9% (Europe: 34%)

Terminology

B GSAS uses Histogram to mean a collection of observations: a data set

B Q (momentum transfer):
— The preferred unit for diffraction “angles”
Q = 2n/d = 4 sinb/A
big Q => “high angle”
can be used to compare data from different sources

What does GSAS do?

B GSAS supports all types of x-ray & neutron crystallography instruments
— TOF & CW neutron
— Lab & synchrotron & energy dispersive x-ray
— X-ray & neutron single crystal

B GSAS has special features not found in most packages:
— Rigid bodies, distance & compositional constraints
— Several profile & preferred orientation functions
— Protein refinements

B Supported: Bugs get fixed (usually quickly)

GSAS: capsule history

® GSAS - conceived in 1982- 1983 AAECE.
— by A.C. Larson & R. B. Von Dreele  ertumosNewtra scince cente
B 1st version released in Dec. 1985
— Only TOF neutrons (& buggy)
— Designed to run only on VAX computers
« later for SGI, then MS-DOS (now windows) & then LINUX
— (At one time ULTRIX & HP Unix versions existed)
* 2003 ported to Mac OS X
m Designed from the start for:
— multiple datasets & multiple phases
— single crystal & TOF powder
® Later — CW neutron & CW x- ray powder data
B Basic structure & user interface is essentially unchanged from 1980’s




GSAS Programs

Stand-alone
P

rograms

PEXPEDT
(experiment
editor)

00

(bond distance
& angles)

Many other programs read the .EXP

file & generate specific results

Core GSAS programs

B Use EXPEDT to set up Experiment file

— (or EXPGUI, to be covered later)
B Use POWPREF to map reflections to data
B Use GENLES to compute pattern/refine

rerun POWPREF when reflection positions must be updated, due to
changes in:

— cell parameters/zero correction
— profile/sample displacement

— data range

— phases or data sets are added

Partial list of other GSAS programs

POWPLOT: plot observed vs. computed pattern

FOURIER, FORSRH, FORPLOT: compute Fourier map, find peaks & plot
BIJCALC: analyze anisotropic displacement parameters

ORTEP, VRSTPLOT: plot structures

DISAGL: distances & angles

HSTDUMP, TCLDUMP, REFLIST: list powder & reflection intensities
PUBTABLE: tabulate results

GSAS2CIF: create CIF’s with results (rewritten!)
RCALC: compute reflection R-factors (RF & RF2)

GEOMETRY: compute from fitted parameters: Rigid bodies, L-S planes,
error estimates on parameter sums.

PC-GSAS: a windows program used to invoke other GSAS programs.
N.B. also possible to use right-click on .EXP files

Stand-Alone GSAS programs

B RAWPLOT: plot observed data
B FPRIME: compute anomalous dispersion (f & " vs &)
B SPCGROUP: space group info, including magnetic operations




Powder Diffraction Data files for GSAS

Two input data files are needed:
— Raw Histogram (contains intensities & optionally 26, etc. or
s.u.)
— Instrument parameter file: defines data type (A, x-ray/neutron,
expected profile, ...). (create/edit with INSTEDIT in EXPGUI)

B GSAS has many different histogram formats (see manual!)
— GSAS is pretty picky on data formatting

B |nstrument parameter files are tricky to make
— needed only when data are added initially or plotted
— try to use an example or get one for your instrument
— EXPGUI can create/edit them!

B |nput files must be 80 chars/line + CR + LF (82/line)
— GSAS will usually fix this
— EXPGUI will always fix this

Obtaining EXPGUI

® Documentation
- http://www.ncnr.nist.gov/xtal/software/expgui/expgui.html
- Please read the installation and customization pages

B Tutorials (following tutorials in GSAS manual, but using EXPGUI)
— Alumina (CW Neutron): http://www.ncnr.nist.gov/xtal/software/expgui/tutorial3
— Nickel (TOF): http://www.ncnr.nist.gov/xtal/software/expgui/tutorial1
— Garnet (CW Neutron): http://www.ncnr.nist.gov/xtal/software/expgui/tutorial2

B Mailing List
- | keep a mailing list notice of updates & discussion of new features. The
mailing list is inactive at present, but may be resumed. E-mail
Brian. Toby@ANL.gov to join.

B Distributions
— See http://www.ncnr.nist.gov/xtal/software/downloads.html

EXPGUI, a graphical user

Argon ne interface for GSAS
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A Tour of EXPGUI

B EXPGUI is a “shell” that is used to call the various GSAS programs
— Configurable (you can change menus & buttons -- see web pages)

File Options Powder Xtal Graphs Results Calc Import/Export Help

—|_ EXPGUI TBO02ASYMI.EXP |

Coalnnt ~ hictanmnm 1

is Powder | Xta
1< expedt i

powpref &
an genles

o
expnam | expedt | genles | powpref | powplot | Istiew | Iveplofl| leBail ¢
LS Controls | Phase | Histogram | Scaling | Profile | Constraints | MD Prel H Pref Orient

—




Least squares controls

| /homeltobyltestiTB002ASYMI.EXP (modified)

]|

File Options Powder Xtal Graphs Results

Calc Import/Export Help

expnam | expect | gentes | powpref | powplot | istiew | iweplot |

LS Controls | Phase | Histogram | Scaling | Profile | Constraints | MD Pref Orient | SH Pref Orient. |

Select a histogram Last History:  EXPEDT V-UX6.0 17-Nov-85 16:32:27
type bank ang/wvave
1.5396 tb| Title: [Tb2Ti207 Cud11, 15 min, 20 mw
1.53966

C Criterion

INnmber of Cycles|3 | 001 [
Print Options (256) | e ket

Marquardt Damping

EBNRRELREBvauanaws

F(calc) Weighted
Equally Weighted

A
Extracti
bl |LeBuII damping 5 — | |Extract Fobs I~
20 (Phase #)
Rietveld v v ARV

VvV
~ - (Modelbiased)
vV v v

- . (LeBail method)

B5335535535553355355335833
‘GEEEFEEFEEEEEEEEEEEEEEEED

IR RN NEEE R RRELEREBvawanaws £

IRRREBVR
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Phase and atom parameters

BN EXPGUI TBO02ASYM1.EXP

File Options Powder Xtal Graphs Results Calc ImporExport Helpl

- g X

expnam | expedt | genles | powprer | powplot | Istview | liveplot

LS Controls ~ Phase | Histogram | Scaling | Profile | Constraints | MD Pref Orient | SH Pref Orient

Phase: F Add Phase

a
Replace
Phase « [30.0000 B [s0.0000 + [90.0000 Cell damping -

title: [Th2Tiz07

10143400 b [10.143400 ¢ [10.143400 Refine Cell

fractional coordinates  Mult Occupancy Uiso

0.000000 0.000000 0.000000 16 1.0000  0.00979
0.500000 0.500000 0.500000 16 1.0000 _ 0.00696
0.422403  0.125000 0.125000 1.0000  0.00888

0.125000 0.125000 0.125000 1.0000  0.00945

]

I

Set refinement options: atoms 3,4

Refinement Flags |~ X |~ U _{ F Damping Factors X 0 —|U 0 —|F 0 —|  Xform Atoms

Add New Atoms

| I [ |

Argonne

Diffraction Data (Histogram) Parameters

| Istuiew | iiveplot

LS Controls | Phase  Histogram | Scaling | Profile | Constraints | MD Pref Orient | SH Pref Orien)|

Function type 1 (6 terms) Edit Background

Refine background |~ Damping 0 —

efine wave |~ wave|1.5336568
efine zero |~ Zero|0.43613

Damping H

File Options Powder Xtal Graphs Results Calc Import/Export

expnam | expedt | genles | powpref | powplot
Select a histogram

hit type bank ang/wave title

2 NG 2 1.53966 thstd Cudil 1Smin |

3 NC 3 1.5396 tbstd Cudll 15min

4 NC 4 1.53966 tbstd Cu3ll 15min

5 NC 5 1.53966 tbstd Cu3ll 15min

6 NC 6 1.53966 thstd Cu3ll 15min

7 NC 7 1.53966 tbstd Cu3ll 15min

8 NC 8 1.53966 tbstd Cu3ll 15min

9 NC 9 1.53966 tbstd Cu3ll 15min

10 NC 10 1.53966 tbstd Cu3ll 15min

11 NC 11 1.53966 tbstd Cu3ll 15min

12 NC 12 1.53966 tbstd Cu3ll 15min

13 NC 13 1.53966 tbstd Cu3ll 15min

14 NC 14 1.53966 tbstd Cu3ll 15min

15 NC 15 1.53966 tbstd Cu3ll 15min

16 NC 16 1.53966 tbstd Cu3ll 15min

17 NG 17 1.53966 tbstd Cudll 15win | | p

18 NC 18 1.53966 tbstd Cu3ll 15min

19 NC 19 1.53966 tbstd Cu3ll 15min | || R

20 NC 20 1.53966 tbstd Cu3ll 15min

21 NC 21 1.53966 tbstd Cu3ll 15min

22 NC 22 1.53966 tbstd Cu3ll 15min

23 NC 23 1.53966 tbstd Cu3ll 15min

24 NC 24 1.53966 tbstd Cu3ll 15min

25 NC 25 1.53966 tbstd Cu3ll 15min

26 NC 26 1.53966 tbstd Cu3ll 15min

——

Add New Set Data Limits
Histogram | Excluded Regions

Set Histogram
Use Flags

A
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Histogram parameter submenus

] EIE
[Adding new histogram i Dummy Histogram Set histogram "Use/Do Not Use” flags
se . .
Datafile:  |garnet.raw Select File Flag type| bank| anghwave| histogram title

Select bank ~ 1 1 NC* 1 153900 thstd Cu3ll 15min A

2 NC 2 153966 tbstd Cu3ll 15min

Parameter file; "St-d13-prm Selectfie [l || =3 NC 3 153966 thstd Cudll 15min
Select set Sl T4 NC 4 153966 tbstd Cu3ll 15min -

 D-mmin = 5 NC 5 153966 tbstd Cu3ll 15min

it:[157.9 . TOF-min ReELET 6| NC 6 153966 tbstd Cu3ll 15min

itz 7/ NC 7 153966 tbstd Cu3ll 15min

Help || [ 78| NC 8 153966 thstd Cud11 15min

9 NC 9 153966 tbstd Cu3ll 15min

710/ NC 10 153966 thstd Cudll 15min

save | Cancel

Setting background terms for histogram 1 Fit Background
Function type 1 ~| Number of terms & — Graphically

1/136.802711 2|-15.623808 3|0.043128

3.855486 6/-0.427506

4)1610039 |

set | auit |

Help

A
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Phase & Histogram Scaling Profile terms

= lhomeltobyliestINISLEXP 0 mﬂ
File Options Powder Xtal Graphs Results Calc Import/Export Help

= EXPGUI TBO0ASYMI.EXP [a mﬂ
File Options Powder Xtal Graphs Results Calc Import/Export Help

expnam | expedt | gentes | powpref | powpiot | iswiew | ivepit |

expnam | expedt | genles | powpref | powpiot | swiew | ivepiot | resail
['LS Controls | Phase | Histogram | Scaling  Profile | Constraints | MD Pref Orient |

LS Controls. I Phase I Histogram [ Scallng] Profile I
h type bank ang/vave title Scale Fact

1NT 3 14029 oeDi02l  SINI ( Selectahistogram | Hist 3~ Phase 1 @ype 3) 2
2 N 2 88.05 GPD1021 SI/NI Scale Factor |43.353 Refine [~ Damping 0 — type bank ang/wvave
Damping 9 — | Peak cutoff|0.00500 Change Type

Phase Fractions

GU |~ |0.236374E+03 |GV |~ |-0.283135E+0{GW I~ |0.167512E+03
GP 1 |0.000000E+00 ' LX & |0.000000E+00 LY .f |0.000000E+00
S/ |~ |0.225327E-01 HAL |~ |0.126677E-01 trns -f |0.000000E+00

Ne bt L
n Ne thst
= Ne thst
Phase 1 fraction|0.50010 Refine~ Damping 0 — - oot
Ne thst
. . Ne thst |
Phase 2 fraction 0.43330 Refine |~ Damping 0 — NG tbst| || shft .1 |0.000000E+00 stee . |0.000000E+00 ptec -f |0.000000E+00
Ne thst
= st || sfec o |0.000000E+00
No thst | Change Profife Function
0 i Change profile function for Histogram #1 Phase #1
£2 Current function is type 1.
Ne thst
No st et tunctontotype 1 |  Defuitvalue overrides | Curent velue overrides
Ne thst Il ref nedvalue default  curent bl ref nextvalue default current
b i GU i [35403 3540 || a2427 | F1 L o0 o | oo
: ::: av . [-76040 76040 | 72260 | F2 i Joo oo | oo
Ne thst|_| aw i [65159 65159 || 64608 Sk [aoi 001 | 001
- e thst
7 o 1153966 tht o [fea] oo |
7|
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Atom/Profile Constraints Preferred Orientation:March-Dollase
—| lusripeopleltobyltestdatalCONSTA.EXP E iEIﬂ = D7) IE mﬂ
File Options Powder Xtal Graphs Results Calc Import/Export Help (il @i Fondy B Eapio Genin @l lpaiispon GE
expnam | expedt | genles | powpret | powpiot | swiew | ivepiot | resail expran | espect | genles | powprer | pouplt | stiew | vepit | tesa
| LS Controls | Phase | Histogram | Scaling | Profile Constraints | | LS Controls | Phase | Histogram | Scaling | Profile | Constraints MD Pref Orient |
- bt type bank ang/vave ¢ - March-Dollase fal Orientati
Atomic
- NG 1/1.50900 YIFE2 | ppase1 h k 1 Ratio Fraction Damping
ﬂ Phase| Atom(s) Variable Multiplier Atom(s) Variable Multiplier Delete axis 1 WWW 1.000000 4 [1.00000 r 0
1edt [ 1 2 UISO  x1.0000
= - * - axis2 [0.00 000 [1.00 [1.000000 o [1.000000 0~
2 edt| 1 45 UISO  x1.0000 x|
Add axis
edt | 1 3 FRAC x-1.0000 2 FRAC x1.0000 . March-Doftase | Orie
P Phasel h k| Ratio \ Damping
edt | 1 5 FRAC x-1.0000 4 FRAC x1.0000
axis1 100 [100 100 [1000000 & 0 —~
edt | 1 AL UISO  x1.0000 Fl
Add axis
edt | 1 16 X x1.0000 i
edt|] 1 11 U2z x1.0000 el Where possible, EXPGUI hides
11 U3z x0.1000 2 U33  x02000 .
3 U3z x03000 4 U33  x0.4000 irrelevant parameters. For
el 5 U3 x05000 6 U xos000 Lo
1 UBm 07000 example, Fraction is needed only
New Const Delete —_— with 2 or more M-D axes.

23 Argonne 2




Preferred Orientation: Spherical Harmonics

Bl -vv0ri/SPG1.EXP (modified) -0 X

File Opfions Powder Xtal Graphs Results Calc ImporvExport He\pl

expnam | expedt | genles | powprer | powpiot | istview | iivepiot [

| LS Controls | Phase | Histogram | Scaling | Profile | Constraints | MD Pref Orient  SH Pref Orient |

" ic (ODP) F S
1 Phase name: |t Fe Garnet
Spherical | Sample i | Refine ODF . =
Harmonic Order: '~ |symmetry: _ Cylindrical coefiicients | Dmping - 0
Setting -
angles: © -1 00000 % -1 |0.0000 ¢ .1 [0.0000 Damping 0

Spherical Harmonic Terms: (m,n) & coeff’s

4,0,1) (6,0,1) (8,0,1) (10,0,1)

0.000 0.000 0.000 0.000

EXPGUI design features

® Unlike EXPEDT, edits are made in memory

— file is not changed until File/Save is used (or a GSAS program is run)

B |nvalid values are highlighted in red and are not saved

a [20127581 b [19949885 | ¢ [13.431625
o /900000y [sooooo

EXPGUI Utilities

Programs that add features not in GSAS.

H LIVEPLOT = WIDPLT

— Plot fit — Plot peak widths vs 20
® BKGEDIT m STVIEW

— Manual background fit — Examine GSAS output listing
= EXCLEDT (.LST file)

— Edit data range & excluded B FillTemplate & CIFSelect

regions — Add descriptive info to CIF

B Import/Export routines — Select publication flag for

— GSAS2CIF distances & angles

— Import & write coordinates in = INSTEDIT

multiple formats — edit instrument parameter files

LIVEPLOT

“Zoomable” plot of obs/calc/bkg/diff
tickmarks, label with hkl labels

Optional: overlay with unit cell or ICDD entry
Export to GRACE & .csv
(obs-calc)/o

Cumulative x2

Shortcut keys

e Optians uew |
CU2BSINEW cycle 141 Hist 1




EXCLEDT

File Options. Help
GARNET cycle 37 Hist 1
Backglgqur;d 73'1 ’l:e hta’:d t? fi!,t 3 160 PR ® Change data limits = Vo el
particularly when the structure is FEile Options Help.
poorly modeled or when using a o = Add/delete excluded
LeBail fit. 13 regions
L Useblof fix?d background points is g ® Work graphically in 26, Excl
BKgrEoDne'-ma e S TOF, Q, (even d-space) ?Z:':
B Fit most background functions to -
points input by user
m  Coefficients can be refined once - - - =
model is complete 40 EUZTh . 8 100
" i et
[ ] E:gz%are functions (type #1 is best - AR =
Mouse cick zoom |[“aga detete || S| i 6~ [tems
| Porestsieses |  [o7ateaazert | . feaesegsaansz |  [54 7960455538 Excluded Reglon Ediing ﬂ]
Bﬁm"’ 155.064185005 | 143140700436 | ~ [147.693363576 | |146.353466476 Mouse click Add Delete Save
T = action | 200 region | region & Exit
Chebyshev || 1[138.572148705 ‘ 2 -15.752n3:nss:‘ & -ﬂU7452377DEE‘ 4| savein ExP Excluded 1829
el = fonbat Erogions <1701 (01 44| 26185

WIDPLT LSTVIEW

m A Scrollable viewer for .LST file

WIDPLT shows the FWHM as a function of 26, Q,... for ,

a set of profile coefficients. TR i
Background coef. sun{shift/error]**2 : 0.00
® Examine fit results to see that Final sun{{shift/esd)**2) for cycle 128 is 0.01 Time waz 57,62 Sec
they make sense 1Fit Cu Coil GEMLES Version UX 6.0 06-Feb-9

B Compare values to predefined Powder data statistics Ficed ALL
v

af Average
sets X  BT-1 Gea) 15° Bank Hdata Su-!v"a""2i i i vni Ri o Bl
. ::z: :(1;?")‘:51 Bowder totals 5 5 B B 2 3
® Look _for hints of symmetry BT I 7 Mo serial correlation in fit at 90% confidence for 1.905 < DN < 2.095
Iowerlng 7 BT-1 Si(531) 15" Cycle 12% There were 2380 Total yole CHI**2 = 1,5351E+04

BTV )7 Beduced CHISSENSINSISES for 30 warisbles
The value of the determinant is D,2452%10.0%*{ -3)

Atom parameters for phase no. 1

Tac x z 100*Dise 100%D11 100%D22 100*D33 100%
€0 ¢ 1) Values : 1.000 0.000000 0.05000D ©.00DDDD  D.575
o i i ) sigms | 51 L
: T e = ot novad 0.00A  sum{shifcfe.s.d)2 i 0.00 ' /
. 1 -

IWO 129 Chi*2 5.386 Shift 0.00




INSTEDIT

Allows instrument parameter files to be edited
B Save yourself some time:
— make a file specific to your instrument or even each mode

e60 X Editing instrument parameter file /Users /toby/proj/GSASdemos /btldemo.ins.

Selectbank: ©~ 1 Addbank |Datatype: CW neutron — | Saveas | Close

Bank #1 |
Title: |

Instrumenty

“* Monochromatic Primary

Radiation
wpe: o= g
Zeraf
Correction: *04000
P [—

v [154020 | |

Profile
type

v v
Select profile: 1 ., 2 -, 3 Addprofile | Import profile

Peak
1 | cutoff 0.00500

GU |0.596000E+02 GV |-0.163100E+03 GW|0.166700E+03  asym|0.871280E+01

F1 |0.000000E+00

F2 |0.000000E+00

B Detachable menus
— (click on dashes)

B Archive/revert .EXP file = qenies
B Sort atoms/histograms " powplot
. . . rawplot

B Multiple histogram selection fitspec
— Global changes Safbomm

EXPGUI: other features

15 Powder | Xtal Gr

powpref

u CIF generation
— Powder data
— Customize from GUI

(LSASAEMOS /ALUMINALERF

Import/Export coordinates

Note that you can create import & export

Aa
Argonne

ImportiExport | Helg routines
860 X\ add new phase
Coord Export Adding phase #2
CIF Export _ gsaszeif e | . ., .
hkisort coords-only CIF Space Group: | e b ——
pubtable export to DRAWXTL (.str) file @
Add | Cancel Helf Import phase PovderCell .CEL file — J
convert export SHELX (.ins) format | = el e
S
cadard export SPF (PLATON) format  powderCell CEL e
dbwscny FOX xml format “ Crystallographic Information File (CIF)
x17benv MSI xtl format - GSAS EXP file
p3radata # Platon .spf file.
7 MSI xtl file
sxtidata
gsaszpdb eo0o X! ad new atom
ref2asc [ Adding atoms to phase #1 |
i A o |U
refzbin o foml wame | x|y |2 | owe | us [Mee
-

1 [(defact) | | | [0 00z

Help
Add Atoms | Cancel

Import atoms frorf

Sort Atoms: Click on title bar to sort atoms by name,

type, X,...
Bl EXPGUI TBOOZASYM1.EXP -0 X
File Options Powder Xtal Graphs Results Calc ImportExport Helpl

expnam | expedt | genles | povrer | powplot | istview | livepiot
Phase |T Add Phase title: [ThzTi207

LS Controls  Phase | Histogram | Scaling | Profile | Constraints | MD Pref Orient | SH Pref Orient

Roics a [10143400 b [101493400 c [10149400  Refine Cell
Phase « [30.0000 B [s0.0000 + [90.0000 Cell damping -
* name type ref/damp fractional coordinates  Mult Occupancy Uiso
1TB(1) T8 X0 U0 0  0.000000 0.000000 0.000000 16 1.0000  0.00979 2
2 TI(2) TI X0 U0 0 0.500000 0.500000 0.500000 16 1.0000 _ 0.0069

[ 0.422403  0.125000 0.125000 1.0000 0.00888

0 0.125000 0.125000 0.125000 1.0000 0.00945

I

Set refinement options: atoms 3,4

Add New Atoms
Refinement Flags = X I~ U _i F Damping Factors X 0 ~[U 0 —|F o | fom Atoms
[ [ I [
| | | [ I |

r
Argonne " i



More shortcuts:
Multiple histogram selection: Click on the histogram title

box
| Edit Global Parameter
File Options Powder Xtal Graphs Results Calc Import/Export Setting for histograms 2-31 X . X .
cxpna | expect | genies | povpret | pouplot | Isiew | vepia | I B Mouse click modes in lists:
LS Controls | Phase _ Histogram | Scaling | Profile | Constraints | MD Pref Orient | SHPref 0| Set | out | Help — hold mouse button (drag) ==> select range
W Newtron isegras ‘ Selected i = J — shift+click ==> select range
14 type Beok marvere. . sivie ) ; .
z 1536 detd ol fmin = gelect all — control+click ==> toggles single item
: 156 S o i hist — right-click ==> select all items in list
§ 159%6 thetd Culll min Globaly Edit Background 1S Ogram
H

115396 thetd Cudll 1win
1.53966 tbstd Cudll 15min Refine background |~ Damping 0 —

1153966 thetd Cu3Ll Lomin types
II53966 thetd Cudll 1Swin

115396 thotd Cudll lswin

115396 thotd Culll lomin

- Diffr

EEEEEEEEEEE LR EEEEEEEEE TS
A A e L

1
& i = select only
16 115396 thotd Cudll lowin Refine wave |~ Sel Wave Giobally
BE BEdma e hist £
i L56e o Q@i lsmin Refine zero |~ Set Zero Globally istograms o
& 1536 thotd Dwll lowin Damping 8 — inole t
GEiEEEE a single type

¥ 4 AddNew | SetDataLimits | SetHistogram
= Le e " Histogram | Exciuded Regions |  Use Flags

Also. sort histograms by clicking on header.

What Can’t EXPGUI do? Acknowledgements

EXPGUI has only a small fraction of

the features of GSAS, but most Use EXPEDT for: EXPGUI was started as a hobby in ~1997
of the commonly-used powder ® set up single crystal refinements B Thanks to:
features
B set up macromolecular phases — NIST Advanced Technology Program (1 year of support)
® soft constraints (perhaps someday) — NIST Director’s Reserve program in Materials Science & Engineering
®m All other features not present in EXPGUI Laboratory (1 year of support)
(e-g. Fourier maps, rigid bodies) — Diane P. Toby, Ph.D. (forgiveness & understanding since 19911)

Please cite it if you use it!
Please contribute source code!

Note that EXPGUI & EXPEDT coexist well: EXPEDT can always
be called to access features not implemented in EXPGUI




Other free software from Brian Toby

= CMPR
General purpose powder diffraction tool (graphics, reflection generation,
indexing, peak fitting, ICDD search)
m CIFTOOLS

CIF editor & pdCIF viewer (please use when refereeing!)
Also see web tools @ www.ncnr.nist.gov/xtal
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