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

Run EXPGUT and go to
the required directory
and enter a new
filename and press
“read”. When
prompted, then press
the "Create” icon.
Enter title when
prompted and
continue.

Experiment Title gges here

TSN

R, EXPGUI = || =@

This file starts EXPGUI
= Run this from the directory where GSAS is installed =

C:\GSAS>"C:\GSAS\exe\ncnrpack.exe” "C:\GSAS\expgui\expgui”

74 Experiment file

Select an experiment file to read
Directory C:/powder/POWGEN/2011-B/Calibration_083111/2011-B-60Hz-HR — | |
J <Parent> (Directory)

PGEOHR_2011B-B1.EXP 16:00:47 09/20/11
PGG0HR_2011B.EXP 14:20:51 09/20/11

P

Help
Sort .EXP files by
& File Name

¢ Mod. Date

PGG6OHR_2011B.EXP
last GENLES run:
Sep 20 15:20:51 2011
total cycles: 205
2:3.993, 89 vars
4

h Rwp Ri(F2) -
1 0.0287 0.3255 iy,

2 0.03020.0448 &
3 0.02910.0617 %"»

Cancel | i N

PGB0HR_LAB6.EXP

Read|

74 File Open Error

File PG60OHR LLAB6.EXP does not exist in

60Hz-HR. OK to create?

? C:/powder/POWGEN/2011-B/Calibration 083111/2011-B-

e
Select other ( Create |>
e ——

= = o -

—

“4& Input title for experiment PGE0OHR_LAB6.EXP

6

Input a value for the title for experiment PGE0OHR_LAEE.EXP

|LaBE Powgen 2011-B High Resolution

Hep)|



Select the Phase Tab

Click on the Add Phase
‘Add Phase Title
-Space Group

*Add Lattice Parameter

-Screen shot shows
reading from an existing
.exp file. careful about
standard notation of
Space Groups especially
when using cif files for
structure.

7% EXPGUI interface to GSAS: PGEOHR_LAB6.EXP

(= @ =]

File Options Powder Xtal Graphs Results Calc Macre Import/Export Help

expnam | expedt genles | powpref | powplot | Istview | liveplot |

LS Controls Phase | Powder | Scaling | Profile | Re/Constraints | Rigid Body | MD Pref Orient | SH Pref Orient |

| Phase: title:|

Add | a| b | e | | Eqit| Refinecen I
Phase o | | B | v | | _Cell] cenl damping _1|

Add New Atoms |

™ X | % add new phase
Adding phase #1

R

Phase title: [LaB6

cell
Space Groun: W Type a 4157098 b |4.157098
pa p: . |90.0000 B (90.0000

c [4.157096

+ [90.0000

GSAS .EXP file —

j Any — |
Continue ncel Helpl Import phase from:




7 EXPGUI interface to GSAS: PG60HR_LAB6.EXP
File Options Powder Xtal Graphs Results Calc Macro Import/Export Help

(=@ =]

expnam | expedt genles | powpref | powplot | Istview | liveplot |

LS Controls Phase | powder | Scaling | Profile | Re/Constraints | Rigid Body | MD Pref Orient | SH Pref Orient |

Phase:lT Replace

title|LaB6

| b [4157098 | ¢ (4157098 | 44| Refine Cell Il

Add | a [4.157098
Phase a [90.0000 | B |s0.0000

. |90.0000

| Celll cendamping o _||

* name type ref/damp

fractional coordinates Mult Occupancy Uiso

7 add new atom

(=]

Adding atoms to phase #1

# %trg:_? Name | X | ¥y z | Occ | Uiso IEI:Z
1|La  |Lat [0.000000 |0.000000 [0.000000 [1.000000 [0.004486
2 |B_11 |B2 [0.199534 |0.500000 [0.500000 [1.000000 [0.003133 K

e

ms | Cancel

More atom boxes

Import atoms from: | GSAS .EXP file —

Click on "Add Atoms”

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

Follow similar
steps to add
multiple phases



R——

T,

B i e

File Options Powder Xtal Graphs Results Calc Macro Import/Export

| A6 EXPGUl interface to GSAS: PG60HR_LAB6.EXP

o= Check to refine

expnam | expedt

Hele Lattice

genles | powpref | powplot | Istview | liveplot |

LS Controls Phase | Powder | Scaling | Profile | Re/Constraints | Rigid Body | MD Pref Orient | SH Pref Orient | a ametef‘ .
Phase:l 1 Replacel title:|LaB6

Add a 4157088 | b (4157098 | ¢ 4157098 | .| Refine Cell

Phase o |90.0000 | B [s0.0000 | v [90.0000 | Celll cendamping o0 _||

* name type ref/damp fractional coordinates Mult Occupancy Tiso |

1 Lal LA 0 0 0 0.000000 O0.000000 ©O.000000 1 1.0000 0.00445 J

2 B2 B11 0 0 0 0.199534 0.500000 ©O.500000 [ 1.0000 0.00313

i

] J

Set refinement options: atoms 1,2

RefinementFlags: ™ X T U T F Damping: X 0 ,— |U 0 ,— |F 04— | Modify Atom

[ | |

Add New Atoms |

=
|

Allows you to set damping
By a pull down menu

Allows you to set anisotropic
thermal parameter



Select the

Sl

Help

7% EXPGUI interface to GSAS: PGE0OHR_LAB6.EXP
Xtal

File Options Powder Graphs Results Calc Macro Import/Export

expnam | expedt | genles | powpref | powplot | Istview | liveplot |

Histogram Tab

Click on “Add
New Histogram”

LS Controls | Phase Powder | scaling | Profile | Re/Constraints | Rigid Body | MD Pref Orient | SH Pref Orient |

|
B

Select a histogram
title

No Selected Histograms

h# type bank ang/wave

—Background

i

Refine background [~ Damping _||

GSAS data file

Instrument
parameter file

i add new histogram
Adding a new histogram

=]

[~ Dummy Histogram

Nt File | import cF |

*
| seffct File | Eait i |

—Diffractometer Constants

—Absorption/Reflectivity Correction

Refine Abs./Refl. [T Damping — | J

& EXPGUI interface to GSAS: PGBOHR_LABE.EXP

File Options Powder Xtal Graphs Results Calc Macro Import/Export Help

expnam | expedt | genles | powpref | powplot | Istview | liveplot |

P
it[5 2707  Q-max Run ]
I : RAWPLOT J Add New | Set Data Limits & | Set Histogram
& JOF-min Histogram | Excluded Regions | Use Flags
2-Theta Max

LS Controls | Phase Powder | Scaling | Profile | Re/Constraints | Rigid Body | MD Pref Orient | SH Pref Orient |
Select a histogram

hit type bank ang/wave title
90.81 Sample Run: 4853 Vaj

ground

Function type 1 (4 terms) Edit Background |

Refine background ¥ Damping 0 —

1 NTR 2

—Diffractometer Constar

Refine DIFC [T DIFC|22754 551
Refine DIFA [T DIFA|0.000 Damping 0 — |
Refine zero ™ Zero|0 000

rAbsorplianReﬂel:tivity Correction

EX }amping _|| Edit Abs /Refl

0 istogram
tect File | imprt CIF |

@5

F& add new histogram
Adding a new histogram

Datafile:  |PG3_4856.gsa

Select bank

ta Limits & | Set Histogram
ed Regions

Use Flags

Add multiple banksl

Add second histogram. Powgen
histograms are dependent on the
center wavelength used for data
collection. Multiple histograms can be
added for an individual refinement.
Make sure the bank # in the

Instrument

|PGEOHR_2011B.prm

Parameter file:

\ .
Select set e 1 C
Neutron Time of Flight, 2theta = 80.807

© d-min
Run
RAWPLOT

Usable data limit:25 1081 ® @S
& TOF-min
Add | Cancel Help

2 -Theta Max

Add multiple banks

parameter file matches up with bank
number in data (.gsa) file as shown.



A6 EXPGUI interface to GSAS: PGeOHR_LABB.EXP

File Options Powder Xtal

Graphs Results Calc Macro

(= [@=]

Import/Export

Help

expnam | expedt | genles | powpref | powplot | Istview | liveplot |

LS Controls | Phase Powder | Scaling | Profile | Re/Constraints | Rigid Body | MD Pref Orient | SH Pref Orient |

Select a histogram

h# type bank ang/wave title

1 HNTR 2

3

2 NTR

90.81 Sample Bun: 4836 Va

90.81 Sample Bun: 4853 VaJ

-

—Background

Function type 1 (4 terms) Edit Background

Refine background ¥ Damping 0 _||

—Diffractometer Constants

Refine DIFC [ DIFC|22?54.551
Refine DIFA [ DIFAlD.{]OO Damping
Refine zero ™ Zeml0.000

0.—l|

—Absorption/Reflectivity Correction

Model #0, value:

.

74 Edit Background

Setting background terms for histogram 1 Fit Background j
Function type 8 Number of terms 15 — Graphically
2|0.0 4/0.0
g g
10| 12
14

Default background function is set for B6 function 1. BG
function 8 is often works better for our data.




4 EXPGUI interface to GSAS: C:/powder/POWGEN/2011-B/Calibration_083111/2011-B-60Hz-.. | = || & || &3 |

File Options Powder Xtal Graphs Results Calc Macro Import/Export

Help

expnam | expedt | genles | powpref | powplot | Istview | liveplot |

LS Controls | Phase Powder | Scaling | Profile | Re/Constraints | Rigid Body | MD Pref Orient | SH Pref Orient |

Select a histogram |

h# type bank ang/wave title —Background

1 HTR 2 %0.81 Sample Run: 4853 VaJ

2 NTR 3 90.81 Sample Run: 4856 Va Function type 8 (15 terms) Edit Bac

— Diffractometer Cons

Refine DIFC IFC|22T54_551
Refine DIFA [ DIFAIU.UO{J Damping 0 — |
Refine zero [ ZernlO.DOO

—Absorption/Reflectivity Correction

Model #0, value:

Refine Abs./Refl. mping

- | Edit Abs./Refl.

Add New | Set Data Limits
= Histogram | Excluded Regions

Set Histogram
Use Flags

Diffractometer
Constants set via
Calibration. First
bank value must be
left constant but
you may have to
refine the DIFA
values to correct
for sample
displacement.

Absorption has to be refined often for neutrons.
You may have to constrain (using PC version of
GSAS) the values to be same for all the banks.



Quantitative Phase Analysis/scale factor

% EXPGUI interface to GSAS: C:/powder/POWGEN/2011-B/Calibration_083111/2011-B-60Hz-.. | = | @& || & |
File Options Powder Xtal Graphs Results Calc Macro Import/Export Help

expnam | expedt | genles | powpref | powplot | Istview | liveplot |

LS Controls | Phase | Powder Scaling | Profile | Re/Constraints | Rigid Body | MD Pref Orient | SH Pref Orient |

Select a histogram — Scale Factor
h# type bank titl
F tipe ang/wave - scale [1.000000 Refine
1 NTR 2  90.81 Sample Run: 4853 -
2 NTR 5 90.8]1 Sample Run: 4856 —Phase Fractions

Phase 1/1.0000 Refine ¥ Damping 0 _||

Remember to
keep one of
these fixed.

Refine the
remaining

scale
= |
' - factors.




Select Profile Tab

74 EXPGUI interface to GSAS: C:/powder/POWGEN/2011-B/Calibration_083111/2011-B-60Hz-H.. | = || & || 2 |
File Options Powder Xtal

Graphs Results Calc Macro Import/Export

Help

expnam | expedt | genles | powpref | powplot | Istview | liveplot |

LS Controls | Phase | Powder | Scaling Profile | Re/Constraints | Rigid Body | MD Pref Orient | SH Pref Orient |

Select a histogram |
h# type bank ang/wave

1 HTR 2 90.81 SaJ
2 HTR 3 90.81 Sa

—Hist 1 -- Phase 1 (type -3)

sig-0 ™ [0000000 sig-1 I
gam-0 ™ [0.000000 gam-1 r‘|0_00000 am-2

Damping 0 _n| Peak cutoff0.00200 ChangeType|

alp I IU.{]OUUUU bet-0 [~ |0.000000 bet-1 [~ |0.000000

[10.000000  sig-2 f; [185.000000
[0-000000— _

gsf IW glec I‘W g2ec
rstr [ IW rsta I IW rsca
L11 1 [oocoooo 22 1 [0Bo0000 L33
L12 1 [oooo000  L13 T W L23

IO_OOUUOO

\

\
~
\~_

\

Gaussian widths

Lorentzian
widths



74 C/powder/POWGEN/2011-B/Calibration_083111/2011-B-60Hz-HR/PG60HR_LAB6.EXP (o= |[®]
File Options Powder Xtal Graphs Results Calc Macro Import/Export Help

expnam | expedt | genles | powpref | powplot | Istview | liveplot |

LS Controls | Phase Powder | Scaling | Profile | Re/Constraints | Rigid Body | MD Pref Orient | SH Pref Orient |

Select a histogram |
h# type bank ang/wave title

und

Function type 1 (4 terms) Edit Background
Refine ground V Damping 0 —

Diffi Constar

1 HT 2 90.81 Sample Run: 4853 Vani
2 NHT 5 90.81 Sample Run: 48356 Vani

Refine DIFC ™ DIFc|22744.896
Refine DIFA ™ DIFAIO_OOO Damping 0 —

=rea = Faealnnnn

74 liveplot EI@

File Options Magnification

Help |

PGG0OHR_LABG cycle 5 Hist 1

dit Abs /Refl.

Normalized Intensity

Dspace

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



GSAS also has a large number of
features that cannot be accessed
using expgui. In that case you have
to go into the command line driven
menu. Following three slides show
vou the structure of that.



GSAS - General Structure Analysis System

SETUP

Expnam
Expedt -
MS-DOS
Cnvfile

Dist -
Exit -

COMPUTE

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

GsasZ2cif - 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 |

| |
D Q — Quit
L

Delete last *.exp file

Y

| 1) data setup |

Fl’ | L I 6) Least squares calculation
(see next page)

| 2) Powder data preparation |

|— T — edit experiment Title etc
H
| 4) Histogram data editing |
| |— I — Insert a new histogram
P ITn
| B5) Edit powder histogram “n” |
I
D |— E — edit Excluded regions
' set minimum D-spacing
——C data Compression factor
| 3) Phase edit |
|— I — Insert a new phase

— EnNn ——— Edit phase “n”



FLOWCHART for EXPEDT (22)
use X to travel up flowchart

| 6) Least squares calculation |
I |
[ I A
|
| 7) Atom editing |

| I— C s — Change atom “‘s’’ parameters
| | — E s — EBEase atom “‘s”’
o I Insert atom

List atoms

L | L-S control editing

|— Cn — maximum nunmber of Cycles

| 8) Overall parameters |

- Absorption coefhficients

- Backaogound coefficients

- diffractometer Constants

- Extinction parameters
Histrogram scale factors

- Lattice parameters

- preferred Orierntation parameters
- Profile coefficiernts

- phase fractions

WIQrIMOW)

L

Extra info:

v to turn refimdement flags on and off
Dn todamp parameter refimnrement by nx 10%%
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