GSAS - General Structure Analysis System

SETUP

Expnam
Expedt
MS-DOS -
Cnvfile
Dlst -
Exit -

COMPUTE

Powpref -
Genles -

GRAPHICS

Powplot -

basic menu list

enter experiment name “*”
edit *.exp experiment file

convert data file to correct format
delete *.Ist file

powder data preparation
general least squares

powder pattern plotting

RESULTS

Disagl - distance and angle
calculation

GsasZcif - creates .cif file

Gsas2pdb — creates .pdb file

UTILITIES

Rawplot - View Raw data
Hstdmp - Dumps observed and
calculated intensity along with

hkl values.

Reflist - Gives a list of reflections.



FLOWCHART for EXPEDT

use X to travel up flowchart

EXPEDT |
I I
v D Q — Quit
Delete last *.exp file
| 1) data setup |
| |— L 6) Least squares calculation
P 4| ) qu ulati
(see next page)
| 2) Powder data preparation |
|— T —— edit experiment Title etc
H
I 4) Histogram data editing
| |— I — Insertanew histogram
=) En
I
| 5) Edit powder histogram “n”
|
D |— E —— edit Excluded regions
I set minimum D-spacing
C data Compression factor
| 3) Phase edit
|— I —— Insert a new phase

—En —— Edit phase “n”



FLOWCHART for EXPEDT (2)

use X to travel up flowchart

6) Least squares calculation

L

| 7) Atom editing

L I

wan

— Change atom “s” parameters

Erase atom “s”

Insert atom

List atoms

—

L-S control editing

I—Cn

maximum number of Cycles

8) Overall parameters

Extrainfo:

W oUoOoOrITmMmOwW>»

\Y,

L

Absorption coefficients
Background coefficients
diffractometer Constants
Extinction parameters
Histrogram scale factors

Lattice parameters

preferred Orientation parameters
Profile coefficients

phase fractions

to turn refinement flags on and off

D n to damp parameter refinement by n x 10%



Brian Toby's EXPGUI: Easy to start a new refinement

* Run EXPGUL and go [ T
to the r‘equir‘ed B | <Parent- (Directory) & File Name
directory and enter € Mod Date
a new filename (in
this case Ni) and
press "read”. When
prompted, then
press the "Create”

icon.

&l File Open Error

o W expgui L[ofx): s

8 [nput title for experiment C:/Material/Neutron-schoolfas hfia/NI. EXP

.y File NLEXP does not exist m
*  (C:/Material/Neutron-school/ashfia. OK to create?

Create |

Input a value for the title for experiment C:/Material/Neutron-school/ashfia/NI.EXP

N

Experiment Title goes here



Select the Phase Tab

| WEXPGUI C:/Material/Neutron-schoolfashfiaMlEXP.
File Options Powder Xtal Graphs Results Cale ImportExport

| _expnam | Expedt | nenles | powpref | powplot | Istvigw | liveplat |

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

*Click on the Add Phase Phase: title:|i powder - GPPD June 2004

*Add Phase Title A | gqt| Refinecen
-Space Group ﬁl - Lo ceidamping |

-Add Lattice Parameter |

R " T ¥ add new phase
Click on "Add Adding phase #1
Phase title:  |Ni powider

3.52394 3.52394 ¢ |3.52393
Space Group: IF -3 m

90, B 90 y [30.

dd | Cancel Helpl Impart phase from: | PowderCell .CEL file —l|

—




4 EXPGUI C:\Material\Neutron-school\ashfiaiNI. EXP L
File Options Powder Xtal Graphs Results Calc Import/Export Help
EXpnam | Expedt | fenles | powpref | powplot | [5tview | [veplot |
LS Controls  Phase | Histogram | Scaling | Profile | Constraints | MD Pref Orient | SH Pref Orient |
Phase:IT Replace titIe:|Ni powider

Add [ a 3523980 | b 3523980 | ¢ 3523980 | gyit| Refinecell [
Phase o« 900000 | B 900000 | y 900000 | CEl| celldamping 0 —|

* name type ref/ fractional coordinates Kult Occupanc =0

Adding atoms to phase #1
# ’;‘;S;ﬂ Marme ¥ i Z occ Uiso :';Z
1M (deraut) |0 [ |d 1.0 00s

Click on "Add Atoms”
A New Atumsl

xform Atam |
|1 .00oooa

/ Helpl More atam hoxes
A dAtnmsl Cancell Impart atoms from: | PowderCell .CEL file —l|

Click "Add New
Atoms” and add
in the starting
model either by
hand or importing
a .cel, .cif, .exp,
.spf or .xlIt
format file.

Follow similar
steps to add
multiple phases



[ aterialfMeutro 00 Lfa a [ ]

File Options Po'mi-‘der J(tall Graphs |Results cl:alc Impll.':r'UExportl Help Check TO r'eflne
expnam | expedt | ogenles | powpref | powplot | Istview | liveplot .
LS Contrals  Phase | Histogram | Scaling | Profile | Constraints | MD Pref Orient | SH Pref Orient LGTTlce Paramefer'-
Phase:lT Replacel title:lNi powdel

Add a [3523980 | b [3.523980 | ¢ (3523980 | 4| Refine cen B

Phase [ o [90.0000 | B |90.0000 | ¥ [90.0000 | Cel| celldamping 0 —i|

* name type ref fdamp fractional coordinates Mult Occupancy Uiso

1 HI1 HI 0 0o 0 0.000000 O.000000 O.000000 4 1.0000 0.02500 J

[T | f
Editing atom #1 -- NI1 Ao Mew Atu:nmsl

RefinementFlags: T X T U [ F Damping: X 0 —|U 0 —l| F 0O —l| =form Atam

Label [T Coordinates [0.000000  [0.000000  J0.0000 ocghipancy [1.000000
Uiso[0.025000 [ [ [ ] [ [

Allows you to set anisotropic

Allows you to set damping Thermal parameter
By a pull down menu



Select the Histogram Tab

Click on "Add
New Histogram” : File Options Powder Xtal Graphs Results Calc

EXpnAm | expedt | genles | powpref

Import/Export
| powplot | Istwiew | liveplot |
LS Controls | Phase  Histogram | Scaling | Profile | Constraints | MD Pref Orient | SH Pref Orient |

Select a histogram |

GSAS data file e ok smaeve_vitae

- \—Background
P —

«

No Selected Histograms

- N\ —_Pafine background [~ Damping _||
G W add new hi: Ogram »

InS‘l’r‘umen'l' &dding a rfew hmik _ B Dumm.y Histogram f[actemeter Constants
par.ame.‘.er. file Dat\file:  |gppd22226.gsa —> | Select F|Ie|

Select bank s T B A e

a8 addMult 3

Selact banks to add
Bank T-min
Instrument

Parameter file: MAr04-sum.prm —sciect File | Editfilel # {ms)

Select set & e e e srption/RYf I+ 1
Meutron Time of Flight W 2

T fine Abs.J| 7 3 [5 =]
W 415
Usable data limit:] Lol QA\ELF‘.EOT
TOF-min Mew | SHIV 5|5 listogram
© 2 Theta Max pgram | E Flage

Add multiple banks Help

Add | Cancel

Cancel

dd multiple bank
Use to add multiple banks TOF min goes here



=

& C:/Material/Neutron-schoollashfia/Nl. EXP (modified)

File Options Powder Xtal Graphs Results Calc ImportExport

Expnanm | expedt | genles | powipref | pawplat | |stviem | liveplot | This parameter
LS Controls | Phase  Histogram | Scaling | Prafile | Constraints | MD Pref Orient | SH Pref Orient file is set for BG
Select a histogram function 4. BG
M type bank angfvave  title ~Background function 1 and 2
1 145.00 22may0d Wi for PDF | '
125.00 2Zmay04 Wi for PDF Function type 4 (4 terms) EditBack‘gruurﬂ/ are also commonly
107.00 22may04 Wi for PDF . , used.

2

3

4 90.00 2may0d Hi for PDF Refine background ¥ Damping 0 —l|
5 60.00 2Mmay04 Wi for PDF

~Diffractometer Constants

Refine DIFC ™ DIFC|1'2?BE|.69

Refine DIFA [ DIFA|—‘2.41 Damping 0 —i|
Refine zero zerﬂfﬁ\ Diffractometer

—Absorption/Reflectivity Correction Constants set via

Calibration.
Refine Abs./Refl. I’<—Danu’ngﬂ\—l|Edit Ahs fRefl, |

JJ Add New | Set Data Limits & [ Set Histogrs Absorp-‘-lon has

Histogram | Excluded Regions | Use Flags to be refined often
for TOF neutrons.




dle 0

File Options Powder Xtal

Select Profile Tab

L} 7

You should pot refine these

5 P pdified

Graphs Results Calc ImportExport Help

EXpnam | expedt | genles | powiref | powilot | Istview | live

LS Controls | Phase | Histogram | Scaling  Profile |CDnstr pfs | MD Pref Orient | SH Pref Orient | \

Select a histogram
h#t type bank angfvave

1 HIR i 145.00
2 HIR 2 125.00
3 HIR 3 10%.00
4 HIR 4 90. 00
5 HIR ] 60. 00

22 |
22
22
22
22

—Hist 1 - Phase 1 (type

Damping 0 f[— | Peak cutoffll:l.l]ml][ Change Ty.fpel

alp ™ |0200000Ew0 bet0 T |0.313100E-01 bet-1 [T |0.679000E-D2

sig-0 I ID.EIEIDDEII]E+I]1 sig-1 ™ IEI S37H00E+02 sig-2 ™ IEI.13EIEIDDE+EIZ

gam-0 [~ |D.E|IIIDIZ|E||:|E+E|1 gam-1
gsf [ |0.000000E lec [ EL‘EIDEIEIE{IEI g2ec [ /(0.000000KL00

85000E+01 gam-2 [ 0a0o00E+o0

rstr [ [0.000000E+00 rsta [~ |0.0

DUDDOE+DO rsea

Gaussian widths

Lorentzian
widths



Quantitative Phase Analysis

@ C:/Material/Teller/Fe-Mo-catalyst/GSAS/GPPD/sample1 -MoO3/FEZM03012-P21.EXP {modified) =T

File Options Powder Xtal Graphs Results Calc ImportExport

EXpRam | expedt | genles | powpref | powiplot | |5t | liveplot |

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

Select a histogram Scale Factor
0 J

h#f type bank angfwave title
Scale |1.000000 Refina Dampin 0 —
1 145.00 Iron Molibdate | ‘\ r pPing _l

125.00 Iron Molibdate Or '_Phase Fractiohs
107.00 TIron Molibdate Or

90.00  Iron Molibdate Or | |ppage 4[7 0912 Refine ¥  Damping 0 — |

60.00 Iron Molibdate Or
Phase 2|6 7698 Refine ¥ Dampﬁuq 0o —|

Remember to
keep one of
these fixed.

Refine the
remaining
scale
factors.




W EXPG Material\PDFAGPPDstandar ds\Rietveld\NI. EXP =1

File Options Powder Xtal Graphs Results Cale¢ Import/Export Help

EXpNAM | Expedt | genles | powiprer | powplot | |t e | lveplot |

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

Select a histogram Last History: GENLES Win32 Jul 26 12:06:01 2004 Sdsq= 0.3T3E+06|
h## type bank angfwavre
R 1 14500 25 .- Title: NI powcter
2 WT 2 125.00 22
3 WT 3 107.00 22
4 HT 4 90.00 22 Convgerence Criterion
5 NI 3 60.00 22 |Number of Cyclesl:’i | 0.01 [_[]
- - Marquardt Damping
Print Options (0) I TN I
—Reflection Intensity Extraction
Extraction = -
Method LeBail damping 0 — || |Extract Fobs ¥
1 (Phase #)

Rietveld LI KHT S S
F(calc) Weighted & ¢ ¢ & ¢ & & © & (Model biased)
Equally Weighted — o ¢ ¢ & ©  (Le Bail method

File Options

Help

Ml cwcle 71 Hist 1

30000 —

20000 —

Intensity

10000 —

Dspace

——— hckar

— Calc
» Obs
— diff

Always look
at the plots
while doing
refinement
to keep
track of
progress.



Some Useful Resources:

Fullprof (packaged with Winplotr)
http://www-IIb.cea.fr/fullweb/winplotr/winplotr.htm

PC GSAS
http://www.ccpl4.ac.uk/ccp/ccpld/ftp-mirror/gsas/public/gsas/

EXPGUI

http://rrdjazz.nist.gov/programs/crystallography/software/expgui/expgui.htmi
User friendly interface for Beginners to start using GSAS

For a more exhaustive list check out
http://www.ccpl4.ac.uk/solution/rietveld _software /

Rietveld Mailing List
http://ccpl4.sims.nrc.ca/ccp/ccpld/ftp-
mirror/howardflack/pub/soft/crystal/stxnews/riet/welcome.htm
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