EXPGUI Tricks

Problem 2: How do I get coordinates into GSAS without
retyping them and other coordinate tricks

B EXPGUI makes importing coordinates easy

m EXPGUI can sort atoms in various ways

B Grouping atoms for easy access in GUI

— EXPGUI supports CIF (everything should write CIFs by now)

m EXPGUI can do Origin 1 to Origin 2 transforms
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X add new phase

2.1 EXPGUI makes importing coordinates easy

Adding phase #3

B Note that EXPGUI Fimedi: |
can read coordinates Space Group: |

in several formats

(including other _dd | cancel | e |
GSAS .EXP files)

m Click on the format button to see the list.

— Users can add their own favorite
coordinate formats (see web pages)

B FYI, multiblock CIFs are supported

We will see exactly what happens in a later
part of the talk
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Import phase from: | PowderCell .CEL file —
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Im > PowderCell .CEL file
—— ~ Crystallographic Information File (CIF)
- GSAS .EXP file i
“* Platon .spffile
- MSI xtl file

2.0 EXPGUI makes importing coordinates easy

B “Replace Phase” or “Add Phase” button brings up add phase window
m “Add New Atoms” button works similarly

X EXPGUI /tmp/PMMMFMMM.EXP

File Options Powder Xtal Graphs Results Calc ImportiExport Help
expnam | expedt | genles | powpref | powplot | Istview | liveplot
LS Controls  Phase | Histogram | Scaling | Profile | Constraints | MD Pref Orient | SH Pref Orient |
Fhase:IT | Replace | title:|from fUsersttoby/projiybaferBaFe0_Pmmm.cit
Add a 3926476 | b (3908464 | c [11.790846 | g Refine Cell [~
Phase | « [90.0000 | B [90.0000 | v [g0.0000 | Cell | cCell damping o0 —
* name  type ref/damp fractional coordinates Mult Occupancy Uiso
iy Y X0 U0 0 0.500000 0.500000 0.500000 1 1.0000 0.00682 |2
2522 BA  x0UD 0  0.500000 0.500000 0.166994 % 1.0000  0.00612
3%3 I5  x0U0 O  0.000000 0.000000 0.000000 1 1.0000  0.00578
4fed IE x0UOD O  0.000000 0.000000 0.339965 % 1.0000  0.00578
505 o U0 0  0.000000 0.000000 0.181266 2 1.0000  0.00808
606 o X0 U0 0  0.500000 0.000000 0382433 2 1.0000  0.00808
707 0 B0 U0 0  0.000000 0.500000 0.381631 2 1.0000  0.00808
808 0 30 UOFO  0.000000 0.500000 0.000000 1 0.7975  0.00808
909 o ¥0UO FO  0.500000 0.000000 0.000000 1 1.0469  0.00808
=

Add New Atoms |

4% d4U o o= o~ o~
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2.2 Sort atoms

-

"® 00 X Choose CIF Block

More than one block in CIF Iprivateftmp/NISL.cif
contains coordinates.

Select the block to use
“* block 3 (NIS|_phase_1) CIF
- block 4 (NISI_phase_2) Browser

oK. He\p)

000 X Replacing phase: Enter atoms
® Sort buttons order — Etniton o e 55 =
atoms by type, label ¥ pe| Mame || X | v | - o | U‘SD_IFIac
or by planes, etc. 1 [v 1 o o5 35 i 0ozs
2 BA Baz 0.5 0.5 0.16702 1.0 0.025 r
3 FE Fe3 0.0 0.0 0.0 1.0 0.025 r
4 FE |[Fe4 oo 00 034 10 0oz I
B Remove unneeded =
. 5 0 05 0.0 0.0 018118 1.0 0.025 r
atoms by unCheCklng 6 |0 06 0.5 0.0 0.38347 1.0 0.025 r
the “use flag” 7o o7 0o 05 03807 [1o 0oz I
8 O 08 0.0 0.5 0.0 0.85307 0.025 r B
9 0 0a 0.5 0.0 0.0 0.97832 0.025 r
More atom boxes
Continue | Cancel || Import atoms from: | Crystallographic Information File (CIF) — |
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EXPGUI Tricks

2.3 Replace phase can be used to reorder atoms

000

X| Replace phase 1

Replacing phase #1

H Press “Replace” on I

Current Space Group:

Phase panel Mew Space Group* [P mm ] Ji a[3.826476 b |3.806464 ¢ [11.780646
“* Reenter current atoms » « [90.0000 B |s0.0000 ¥ |90.0000
« Delete current atoms
B Reenter space group = =
Continue | Cancel || Import phase from: | Crystallographic Information File (CIF) |
unchanged
® Select “Reenter ‘o000 X Replacing phase: Enter atoms
current atoms” so Atom list for phase #1
. # AN e e | y | 2 | oce | Uso |Yse [
that atoms already in e | Flag
phase show up in list 1 [FE  Fes 0000000 (0000000 (0000000 |1.000000 |0.005778 |
2 0.000000 (0000000 |0.338965 |1.000000 |0.005778 |
3 0.500000 (0500000 |0.186884 |1.000000 |0.008121
B Trick: add numbers in 4 0.500000 |0.500000 |0.500000 [1.000000 |0.006818 |~
front of labels to force 5 0.000000 (0000000 [0.181266 |1.000000 |0.008077 [~
d 6 0.500000 [0.000000 |0.382433 |1.000000 |0.008077 [~
order. 7 0.000000 (0500000 |0.381631 |1.000000 |0.008077 |-
— Remove them 8 0.000000 (0500000 [0.000000 0797548 |0.008077 [ |
9 0.500000 (0000000 [0.000000 |1.018881 |0.008077 |-

before pressing
continue.

Iviore atom boxes

Continue | Cancel || Import atoms from: | Crystallographic Information File (CIF) — |

2.4B Transforming Origin 1 settings (How to)

B Select atoms to be transformed (usually all)
— Shortcut: right mouse selects all atoms
B Press “Xform

2.4A Transforming Origin 1 settings (Background)

® Have to pick an origin to define symmetry operations. For example:
— (-x,~y,-z) is center of symmetry at origin
- (-x,y,1/2+z) is a c-glide L a @ x=0

| Crystallographic convention: place origin @ highest symmetry location in
unit cell

B Note: Computations are simplified when center of the symmetry is at the
origin

B But, in 33 [centrosymmetric] space groups, a center of symmetry does
not occur at the highest symmetry point in cell

B |n these cases, the International Tables offer 2 choices:
— Origin 1: origin @ highest symmetry point (not at center of symmetry)
— Origin 2: center of symmetry at origin

W Origin 2 is required for GSAS (and almost all crystallographic codes).

2.4C Transforming Origin 1 settings (How to)

B Select atoms to be transformed (usually all)
— Shortcut: right mouse selects all atoms

"0 0 0 X Edit Atomic Parameter —— phase #2

Atoms”

File Options Powder Xtal Graphs Results Calc Import/Export Help
expnam | expedt | genles | powpref | powplot | Istview | lveplot |
LS Controls  Phase | Histogram | Scaling | Profle | Constraints | MD Pref Orient | SH Pref Orfent |
Fhase:jl? 3| Replace | title: fom /Users/toby/projybate/FeQnly_Fmmm.cit

=

Add Magnetic @ 7852857 | b [7.816328 | c [23581281 Edit Refine Cell
Phase Cell

Only o 900000 | B [20.0000 | y [80.0000

*mane  type ref/damp fractional coordinates  Mult Occupancy Uiso

Cell damping 0 —

1Fela FEe3 0 0 0.000000 0.000000 0.000000 16 1.0000  0.00577
2 Felb FE+3 0 0 0.000000 0.000000 0.500000 16 1.0000  0.00577
3 Fe2a FE+3 0 0 0.000000 0.000000 0.169982 96 1.0000  0.00577
4 Fe?b FE+3 0 0 0.000000 0.000000 0.330019 96 1.0000  0.00577

Set refinement options: atoms 1-4

Add New Atoms |
RefinementFlags: | % (U _(F Damping: X 0 | U 0 | F 0 ~| wform Atoms |

[Fea— I I I I

H Press “Xform Atoms”

B |f space group is one of 33 that has both
origin 1 & origin 2 settings the “Xform
Origin...” button will be active (standard
axes only).

B Press the button and the selected atoms
will be translated to shift the origin

— (in version 1.78 of EXPGUI or later,
atom multiplicities are then updated)

Modifying atoms 1-4 Phase 2

~Modify

R Cedo il [l |

nowy = o x+[1o y+p 2l
Transform Ccardmatesl

form Origin 1 to Origin 2 ||

~Modify

Qceupancy: 1.0
Set Oceupancies

~Modify Di Parameter:

Uiso or Uequiv: |0.025
SetU
Set Isotropic | Set Anisotropic

Erase
|- Erase Atoms

Help |
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EXPGUI Tricks

2.5 Atoms can be viewed sorted
in different orders

m Use Options/Sort atoms by
B or click on atoms header to sort
— Sort order is shown by # in header

File Options Powder Xtal Graphs Results Cal¢ Import/Export

expnam | expect | genles | powpref | powplot | Istview | liveplot

LS Controls  Phase | Histogram | Scaling | Profle | Constraints | MO Pref Orient | SH Pref Orie

Pha I Autoload EXP

X

File QOptions| Powder Xtal Graphs Results Calc
exp
LsC

v
I~ Archive EXP
I~ Use DISAGL window

I leonify during GSAS

P Sortatoms by ~

Sort histograms by tl
Multiple hist. selection rl
2 [~ Override backspace

3 Sereen font H
5 [~ Show EXPTOOL output

6

7 Save Options
8
9

liveplot_options

EXPGUI /private/t

powplot | Istvie

ing | Profle | Con|

title:|fr

| b |3.908469

Phase:F 2| Replace title:|from /Users/tobyiprojtybaferYBaFeO_Pmmm et

Add a (3926476 | b [3.908464 | c [11.790847 | g
Phase « [90.0000 | B [s0.0000 | v [so0o00 | Cel
name  type  ref/damp fractional coordinates(z*) halt Occupancy Uiso
SFed  FE AU U DDLU U.UUUUU U.OUDY 1 LUUUU  ULUUS7S
808 0 A UDFD  0.000000 0.500000 0.00bw00 1 0.7976  0.00808
909 0 M UDFD  0.500000 0.000000 0.000000 1 1.0169  0.00808
232 BA A UD 0 0.500000 0.500000 0.166993 2 1.0000  0.00612
505 0 :UD 0 0.000000 0.000000 0.191267 2 1.0000  0.00808
4Fed T MU0 0  0.000000 0.000000 0.33995 2 1.0000 0.00578
707 0 MU 0 0.000000 0.500000 0.391632 2 1.0000 0.00808
606 0 WU 0 0.500000 0.000000 0.362433 2 1.0000 0.00808
iyl Y MW 0 0.500000 0.500000 0.500000 1 1.0000 0.00682

Refine Cell

Cell damping 0

r

Add New Atoms |
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