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Warning
These notes represent an introduction to x-ray powder
diffraction analysis, far from exhaustive but intended to
drive the Reader, who has collected its first XRD data,
through the different steps that will bring him to:

i. inspect the diffractograms in order to check the data quality and
obtain preliminary rough information about sample nature,
crystallinity, etc...;

ii. compare the experimental diffractograms with those of models
and reference compounds, in order to make preliminary hypothesis
about sample structure and composition;

iii. perform the full pattern structural refinement (Rietveld method)
in order to achieve a first quantitative understanding of the
crystallographic structure of the samples.

However the Reader must keep in mind that XRPD data analysis is far
from automatic, instead it is a complex procedure requiring
competence and experience, and often fumbles across a slow learning
process via trial and error process.




Repository

Grado 2013 XRD tutorial.pdf
https://db.tt/7UXhsrWR

XRPD tutorial Grado2013.zip
https://db.tt/wopyl8TS
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B.E. Warren X-Ray Diffraction (Addison-Wesley1990).

H.P. Klug and L.E. Alexander, X-Ray Diffraction Proceds (Wiley Interscience,974).

B.D. Cullity, Elements of X-Ray Diffraction (Wiley1978).

Modern Powder Diffraction Reviews in Mineralogy, VoD ®ineralogical Society of Americal989).

Fundamentals of Crystallography IUCr Texts on Crystahphy -2 _C. GiacovazzdOxford Science Publication,
1992.

The Rietveld Method IUCr Monographs on Crystallograply R.A. Young, Editor Oxford Science Publication,
1993.

X-ray Diffraction Procedures for Polycrystalline and Amphous Materials H.P Klug and L.E. Alexander
Wiley-Interscience, 1974, 2nd edition.

Defects and Microstructure Analysis by Diffraction R$&nyder, J. Fiala and H.J. Bunge, IUCr Monographs on
Crystallography, Vol 10, Oxford Science Publicatioi899.

Diffraction Analysis of the Microstructure of Matelsa
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http://epswww.unm.edu/xrd/resources.htm

http://www.ccpl4.ac.uk/
http://www.icdd.com/
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NOTE

Ab initio recognition and structural refinement of
crystallogrphic structure of unknown phase(s) (i.e.:
direct methods) is a hardly complex task**

It is easier (and it is often the case) to refine the
crystallographic structure (and phase composition) of a
sample exploiting the a-priori knowledge you may have
about your sample, that is: starting from models,
hypothesis, patterns database, etc...

** Ab initio structure determination from Powder diffraction data

‘Harris, K.D.M., M. Tremayne, and M. Kariuki. Contemporary Advances in the Use of Powder X-Ray
Diffraction for Structure Determination, Angew. Chem. Int. Ed. 40 (2001) 1626-1651.

“Giacovazzo, C. Direct Methods and Powder Data: State of the Art and Perspectives, Acta
Crystallogr. A52 (1996) 331-339.

-Scardi, P., et al. International Union of Crystallography Commission for Powder Diffraction.
http://www.iucr.org/iucr-top/comm/cpd/



XRPD experiment has gonel

P z008_04_28_AU_SI_FE_MULTI_PRISTINE_E_D27.3_1.L0G - Blocco note
?

File Modifica Faormato  Visualizza

FOSE.3  6B37F.8BF 6637.5 27.3 2. 34B691ED 5.003221E7F N FESTIERT=RY e =1
063,16 6535.3 6633 27,3 2.393167ES 5.068094E7 F.3526E-10 30
FOEH, 25 6628.53 6628.5 27.3 2.360922E9 5.18502E7 7.310033E-10 30
FO73.23 6623,.86 6625.55 27.3 2. 40774 2E9 5.19483E7 7.3038E-10 30
FO7E. 22 6619.19 65619.05 27.3 2. 379Z208ED a. 144 25E7 7.335633E-10 30
FOBZ, 22 6814.5]1 6814.1 27.3 2.350907ED 5. 2422408E7F F.3710E-10 30
FOB8.23 6609,.84 6609.6 27.3 2.356058E9 5. 266497E7 7.3772E-LO 30
F003.13 6505.27 6805.1 27.3 2.342207ES 5.303568E7 7.34B2E-10 30
FOGH.15 6600.59 6600.15 27.3 2.317401ED 5.265541E7F F.3115E-10 30
099,22 6599.6 6599,25 27.3 2.445618E9 5. 28878E7V F.320067E-10 30
FLO0.18 6598.7F B598.35% 27.3 2.464316E9 5.354216E7F F.3F02E6VE-LO 30
FLOL. 25 6597.71 6597.45 27.3 2. 5068E9 5.342406E7 7.3650533E-10 30
Flo2. 22 65396,82 65396,55 27.3 2. 3878%4ED 3. 346274ET 7. 324167E-10 30
FLOZ.18 5595,.92 B595.65 27.3 2. 35098ED 5.40353E7F 7.3L5033E-10 o
F104.14 6595.03 6594.75 27.3 2.376211E9 5.416876E7 7.3519E-10

Fl05.21 65594.03 6593.8% 27.3 2. 381 363ES 5.37FI02EY 737 TRETVE-

Fl06.18 6595.14 6592.05 27.3 2. 302809E9 5.454845E7F F.330053E-

FLO7. 25 6592.14 6592.05 27.3 2. 4927 29ES 5.376432E7 F.300567E-

FLO8.21 65091.25 B591.15% 27.3 2.427193ED 5.474856E7F F.330067E-

Fl09.18 6590.35 6590.25 27.3 2. 272422E9 5.560245E7 7.387567E-

7110.25 65389,36 6389,35 27.3 2. 334179ED 3. 528001E7 7. 34876TVE-

F111.22 G58E.46 B588.45% 27.3 2.471652ED 5.F309681E7F F.3075E-10

F112.18 G587.57 B587.55 27.3 2.454253E9 6.138153E7 F.330153E-

F113.26 6586.57 6586.2 27.3 2.470547ED 6. 535016E7 F.3VATEEE-

F114.22 GA585.68 B585.5 27.3 2.314557ED 6. 697034E7 F.3601667E-

4

And now?



XRPD_tutorial.exe
Download and install: b_
XRD_tutorial.exe
XRD_ tutorial folder
Iputilities
o) cmpr-Hogic exe Data A
%QD‘*DDWMSE.E:{E v ?él:teru;ures v ggu_gsas
S s e, : e e
'@KF‘gsaHe:{pgui.exe Progr‘GmS Enz:;s;s A”GIYSlS [Chvzo3_pow
G| w23y ‘ N
| J L' |l N ol | >
Gp400win32.exe PCW23.exe | GSAS | CMPR
|
expand VESTA
gnuplot
b|in Y203 _PCW Y203 _GSAS Au_GSAS

!

wgnuplot.exe



More information on

Firstly: get a look to the datal Gnuplot at:

=

File Plot Expressions Funcktions General #xes Chark Styles 3D Help

Replot I Open

Save | ChDir | Print | PrSc | Pre

GHUPFLD ﬂ
Marzion 4.0 gatchlevel 0

www.gnuplot.info

last nodif ie] Thu Apr 15 14:44:22 CEST 2004 25000 y203.dat u 12
Syszten: H3-Hpndouz 32 hit
Copyright (Cf 1986 - 1993, 1993, 2004
Thonas Hillidnz, Colin Kelley and nany others 20000 -
Thiz iz gnupfot werzion 4.0. Pleaze refer to the docunentat ion
for condand Juntaw changes. The old zuntam will be accepted _:J
theanahnnt tla 4 1 zavies hot all cawa filaz nsa tha nan <untaw
15000 -
.../data
10000 -
5000 -
plo_y203.plt > '
| | ‘
0 M*wNMJL,_UJijhakukaUMJAMwAumA_AhUNALﬁNAJLUmmJJMHVWNbN g
20 40 60 80 100 120
gnuplot> pl [:][:] 'y203.dat'u 1:2 wl
X-range file using with
pl ot y-range X:y | ines

columns



:_----: w203 .dat'u 1:2
1

1.
Check the data

‘y2o3.dat'u 1:2

Main peaks: are

symmetric? Are |

there saturation
effects?

n | 40 60 80 120
Is the statistics good
enough also for weaker /
neaks?

104

Y2o3.dat'u 1:2

Can you
distinguish

different peaks?
Are the
resolution, the
angular step, etc...
appropriate?

106 108 110 112 114 116




If the patterns are good...

...go ahead

Note: Data collection on SR. is
definitively faster than in laboratory

If not... 0

Pt 6-12 months from proposal
!\Ef: submission to experiment . . .

L1 (if you are lucky) !l

...consider to recollect the XRPD patterns



SECOND: compare your data with
models based on your a priori
knowledge on the sample

Compare your diffractograms with patterns expected for
compounds of similar composition

Look for the structure of know compounds on database!

ttp://database.iem.ac.ru/mincryst/

webmineral.com Note:

SR faclilities have often
access to private DataBase
closed to your institution!




OXIDE_T
1

Ti2)0(3)

Cubic I a3 Z 16
R =0.082
& .7 .83

Ref.3tr.:

Paton M.G., Maslen E.N.

* Aeta Crysc., 19,

R: D.T.N.

Initial data from file TRANI.DAT

Lattice parameters (cub.

a = 10.6040
b = 10.8040
c = 10.6040

Thit cell wvoluwe (cub.

(1985)
307-310

angs.,degr.):

alpha
heta
RTINS

angs.)] =

S0.00
S0.00
S0.00

1192 .36

20000

150000 -

1oooo -

S000 1

OXIDE_Y, [1], Y203

18.0

28.0 38.0 43.0 58.0 63.0 780 858.0
I}THETA Yl

cu >

y203.dat "

__=20

AJLn_J_h. ﬁ h“_LjJ hMJLAAAJuMAL A

0




ICSD public version

http://barns.ill.fr

WEB SERVER FOR LL.L. APPLICATIONS
Ifyou wish to use thiis service please enler your name and a nick-name

Last Name
Nick Name Pwd -
Application

|

ICSD for www

Authors/Code fears Journal Title/Comment Help
| | [ Soorch JEEN
Elements Element Count ChemfMineral Mame  ANX/PearsonfS. Type Cell Size/Mass
[vo 2
System Laug Class Centaring Space Group Wy ckoff Sequence
[any =l fany =l fany [~
Remarks Min, Distance Distance Select Distance Range Co-ordin.

Query : (EL_COUNT = "2") aND el0.el_symbal = " aND ell.el_symbol = '0'

£ Select All/None 2 Resuits References | EndMate | D Bonds | Fattarn | Structure I
|Year L” Authors || ruct. Formula ”EHMineral Name|

[ 1992 Baldinozzi, G.;Berar, 1.-F.;Calvarin, &, A2-

Vi 1998 Baldinozzi, G.;Berar, 1.-F.;Calvarin, G. IA3-

Page : [1](2 results) I 10 YI results per page.

Demo database (The Full database will be uszed if availa
Copyright 2002-2005 Fachinfarmationszen
PHP{MySQL Interface WOS-09-29 copyright 2002-200%5

after the first query is enterad)
rm [FIZ) Katlzruhe
Peter Hewat ermail: hewat@ill fr

CC=86815

Title
Authors
Reference

anic Crystal Structy compound

26 August 2005 Cell

is the completely new PHRySOL Inorganic Crystal Structure Datal

Remarks

Login or use the Demo (ICSO-for-YWW works with Win95s up to Mac-04 Y1 (24d)

browsers). Yo (sh)

Do not disable popups, cookies or favascript, and do not use a full sq o1 (488)
=]

If vou have problems, use a modern browser like Mozilla Firefox which i

Atom (site) Oxid.

HelplPDwderCell "I Export

Rietveld refinement of two-phase Zr-doped ¥2 03,

Bonds Paftern Structure

Baldinozzi, G.,Berar, 1.-F.;Calvarin, G.
Materials Science Forum (1998) 278, 620-685 XRef
Y2 03 -vitrium oxide [A2X3] [cI80] [e d b] [Mn203]

10.5957(3), 10,5957(3), 10.5957(3), 90., 90., 90,
IA3- (206)v=1189.57

F=0.024000 : RWP TEM =294 : TYP =Mn203 @ xDP NDP

X, ¥, Z, B, Occupancy

0.95532(4) D
0.25 0.25
0.39056(8) 0.15153(8)

£
£
-2

0.25
0.25
0.38041(8)

0.42(2)
0.54{2)
0.51(2)

for most platforms (and only a 4.7 Mbyte download). Internet Explorer 6 is OK too provided
latest Windows security holes :-)

* News and bug fizes.

a A~ AE

5 0mm o] e




25000

20000 |-

15000

10000

5000 -

Intensity
U

Your data

'yZOé.dat' ul2
| y203.dat
|
|
o \ |
| | |
| ‘ | \\
fl\ | ‘\ H\ I H |
10 20 30 40 50 60
*—Y203—[IA3—] Baldinozzi, G.;Berar, J.—F.;Calvarin, G.[1998]
“““““““““

2 theta in degrees

Literature Data

They reasonably
matchl

A

% ]
\\ P4
_/’/

go ahead!

If not... maybe
your sample is
wrong

A~
|I.‘-i' |

A~ 4




Go deeper into the data

ICSD Details

1 entry selected.
CC=Collection Code: [ABRZ2<4]=AME Form: [cFaa]=Pearsan: [
¥k olick the ANX, Pearson or Wyckoff Symbol to find s

al=wycko
ures wit

vmbol: [Al2ZMgC4]=5Structure Type:
at syimbol** ¥,

CC=B6815 Help [Powdercell || Export | Bonds | Pattern | Stucture |
Title Rietveld refinement of two-phase Zr-doped ¥2 O3,
Authors Baldinozzi, G.;Berar, 1.-F.; Calvarin, 3.
Reference Materials Science Forum (1998) 278, 680-685 XRef save f”e: |C5d 86815 Cel
Compound Y2 03 -virium oxide [A2X32] [cI80] [e d b] [Mn203] —
cC=86815 Hel@ ~|[ Export | Bonds | Pattem | Stucture | Jmoal |
Title Rietveld refinement of two-phase Zr-doped ¥2 b
Authors Baldinozzi, G.;Berar, 1.-F.;Calvarin, G.
Reference 3t Scenes Foru (1959) 276, 600-cec
11} 12} oogle o g B8 °
Compound 03 ¥2 -vytrium oxide [A2X3] [c180] [e d b] [Mn203] Save fl Ie. lCSd—86815'le
cell 10.5957(3), 10.5957(3), 10.5957(3), 90., 9., 90,
IA3- (206) ¥=1189.57
Remarks R=0.024000 ; RWP TEM =294 : TYP =Mn203 : XDP MDP

Atom (site) Oxid. %, ¥, Z, B, Occupancy

Tl (24d) 2 0.95832(4) 0 0.25 0.42(2) 1
2 (8b) 3 0.25 0.25 0.25 0.54(2) 1
o1 (48e) -2 0.39056(8) 0.15163(8) 0.38041(8) 0.61(2) 1



icsd_56515.cel

natom 2

rognr 06

CELL 10_E&525700 10_525700 10_525700 20_000000 S0_000000 S0_000000

Tl 3% 0.9&8832F20 0_.000000 0O.EZ50000
TE 2% 0.Z250000 0O_ZEOO00 0O.EZ50000
ol 2 0.2205c0 0O.1E1le20 0.220410

icsd_86815.cel

-

A A A A AR F A
Baldinozzi, G.;Berar, J.-F._.;Calwvarin, G. (1338

Materials Science Forum 78, &680-585

RBietwveld refinement of two-phase Er-doped TE 03

¥
¥
¥
¥
# CIF by ICED-for-TIWIT, Copyright 20032 FIZ-Karlsruhe 4 A_W.Hewat
# NOT TO BE PUBLISHED IN ANYT FORM. See http:Sficsd.ill.frficsd/fc
LSS E S FF RS E S FFE S SRS SRS PSSR FE SRR
data S62815-ICED

_database_ code_ ICED 26815

_audit_creation_date Z000-07-15
_chemical name systematic

'Trtrium oxide’

_chemical formula structural

'TE 03!

_chemical formula sum

‘o3 Tz

_publ =section_title

‘o3 Tz

loop_

_citation_id

_citation_ journal abbrew

_citation_vyear

_citation_ journal wolume

_citation page_ first

_citation_ page_ last

_citation_ journal id ASTH

primary 'Materials Science Forum' 13%8 278 &30 &85 MEFOEP

loop_

_publ author name

Baldinozzi, G.;EBerar, J.-F.;Calwvarin, G.

_cell length a 105357 (3
_cell length b 105357 (3}
_cell length c 105357 (3
_cell angle_alpha 0.
_cell angle_ _beta 0.
_cell angle gamma 0.

-1 e 1w - 11400 CAna



Powder Cell PCW

XRD_tutorial folder

| L |
Programs Data Analysis
A 4 v v A 4
Gnuplot pcw23exe| | GSAS | CMPR
|
VESTA Install
v
PCW
+ \4 \4
pcw.exe | y203_PCW Y203_GSAS Au_GSAS
|

PowderCell is a simple to handle .
program Cl”OWing: lCSd_86815.C€I
-structural visualization, y203.X_y
—‘rheor'e}‘ical XRPD pattern bowderCall for Wind
calculation ! ' oW erv:siugrum Ows
-Rietveld refinement I‘T\?'I- ‘}_} 5.03.2000
- etc... -t W.Kraus & G.Nolze

http://users.omskreg.ru/~kolosov/bam/a_v/v_1/powder/details/pcwindex.htm




e EIOEF EEERED TR ERE
genera’re\’rhe
pattern
Play with the structure
v
look at the whole cell pattern
refinement

Modify/Create the unit cell

Load structure file (.cel)



_oad structure file

icsd_86815.cel
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=0
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(e

powder diffraction

EHpEniment | phase options | HEL - |i$t|

— radiation
SOUICE Ix_,a_,'. j
Ko, [0.68835 [other =]

Ke, [1.544426 I~ K-alpha 2

0:2-“'11 ||]_49? [~ anom. disp.

— 2-theta range

|2. 950 83 I-‘I?.IJ?Z

PR
d1

13.371 dz |o0.862
[13371 o862

X

L3S |u_ 0157354

=

— width of calc. profile [n*FPwWHM] —

4 < ;: <
— geomety — background |
I Debye-Scherrer j II]_ oon <:___$
} d-monochr. |3.3430
ﬂpuwder pattern
[~ wanable slit
O vz ' ' ' '.?Hllx[: I|J DKI
iced_ # Help Cance 1]
25432 3
(]
2 b
5
g 1 .
5l - o o & kY e
o o “ e o o I =+ o o o 7 = o o
o 8 | y L3 [ S U I 9 I 2
| | | | | | | | | | | | | | | | | | |
. — — — T — T T — — ——
10 15 20 25 a0 ia) 40 45 A0 [ala) B0




@Puwder[ell |

File Structure Select  Options  Diffraction  Refinement  wWindows Special  Help

EEEOEVEEEEREEE T e

A5

100
10|

powder diffraction x|

experiment I phase options I HEL - list I

m — 2-theta range

source Ix_,a_,', I IW 2&@ g Im
d [8.838 dz [o.s83
ke, |1.540598 [Cu =l 42© |0.0200000

Ka, [1.544426 ¥ K-alpha 2
it Il].49? [ anom. dis

— width of calc. profile [n"PwWHM] —

\ E
S
geometry — background
IDebye-Schener j II]_I]I]I]

d-monochr.  |3.3430

[~ variable slit

?ﬂelpl xgancell «' (1] & I /'

e diffracted -~

beam -\
beam N 0

~
-
S k4
~. -
-
~
< -




@inder[ell 2.4

File Structure  Select

Experiment
Phase options
HEL - List

Size and strain

Opkions

Export data
Export
Prink

Copy ko clipboard

Load powder patkern

L= P = L = P R =

Saye imporbed

26539

pattern

Diffraction CF

F

13269

24742 ¢+

Fp=9E.90 Fiwp=

-iced_v203
-pZo3d_y

10240  Rexp=213
T T

y203.X_Y

B powder pattern
Rp=96.90

Rwp=102.40 Rewp=2.13

..... XRPD tutorial/dati

-icsd_r203
-y2adny

Data and model patterns are
reasonably similar,

our model/hypothesis seems correct,

now we can derive quantitative
crystallographic information

refining the XRPD patterns!

x|

a1

—rralT
—rFrais

55 a0 35 40 45 &D

55

ERC A

7

75

aa

85 90 95 1m0 105 110 15 120




Rietveldmethod

L oale @ S 2,4 Cuii (8) F2, (8) Py (8)
i,

iller
background Indexes !

Scale Structure mefri.le
factor Corrections factor tnction
Ar \
Structure particle size,
Symmetry Atomic positions, str::i;ﬁr;am,
Experimental site occupancy
Geometry & thermal +
set-up factors Experimentg

resolutior



Sl powdercell 2.4

File Structure Select Options  Diffraction  Refinement  ‘Windows  Special  Help

EEEErEEEDEREEERE

refinement parameters il

general |Iattice.:"pr0file| atoms | results I standard limits

[C:\gsas\MyWork\v203_exampleticsd_Y203 =]

100000000000

scale factor [1.000000 I Bo |0.000000 [

0.000000

1.0000000

i ] degree of polynom Is vl v zeroshift II]_I]I]I]I]I]I]IEI1 TITTITI 4

displacement Iﬂ-ﬂﬂﬂﬂﬂﬂﬂ u
| 11 “““!ll“l |||||||!||“““||| 11

10 20 30 40 /

20

\\~\ |3_ lterations m' Start ¢| ? Help | x LCancel | DK ¢I ,/’

. L e diffracted .-~
incoming beam X
beam

zeroshift



Teae = Tock * S 2 Chia (8) F2, (B) Py (6)

X

x
general |atticeprofile |atu:ums | results | standard Iimitsl
|C:\gsas\MyWork\Y203_exampleticsd Y203 |
— lattice
1069570
a |1l].535?l][| [v b [10.59570C c |1l].595?l][
lattice 1049570
a IHI].I]I]I]I]I]I] B IHI].I]I]I]I]I][ ¥ IHI].I]I]I]I]I][
 protie
PwHH 0.500000 2.000000 O0C general I lattice/profile  atoms Ire&ults I ztandard limits
u Il].l]l]l]l]l]l] ¥ v Il].l]l]l]l]l]l] I~ wr |0.00500
sy Loy I F: \.A_Ia?nrn\seminari_2l]l]5\5cuula_SNLS_flascati_2l]l]5'\SNLS\dati\icsd_j
mixing nall].ﬁl]l]l]l]l] nb |0_00000
prefernred onentation
T Y1 I [o.ae832 [ [o.ooooo [ [o-z5000 T [oooo I [ooooo [
ol |1-000000 o?

resel para. |

Start V’ |

? Help | x Cancel | |:

Y2 I [o-25000 T [o-z5000 T [o-25000 ©  [.oooo T [ooooo

o1 Jo" (039056 [ [015163 [ [0.38041 [ [1.0000 T [ooo00 [

N m | (| ] ] r

5

=]

reset parar. |

Start ¢ |

? Help | X Qancell (1] 4 ¢I




PowderCell 2.4

File Structure Select Options Diffraction  Refinement  ‘indows Special  Help

EEEIERE P EEEREIEEEINREEERE

refinement parameters 1[

general I Iatticefprofilel atoms results Istandard Iimitsl

I F:\A_lavoro\seminan_2005\5cuola_SNLS_frascati_2009\5NL5 \dali\icsd_j

[ |
- r parameter old nemw
i iced_Se8ls
scaling H 1.0000 1.z2000
lattice a 10. 5957 10, 5985
profile LI 0. 0000 -0.15870
PaVoigre Vo 0. 0000 0.0017
m: 0.0050 0.1051
overall B H 0. 0000 =
@puwder pattern
Rp=21.17 Rwp=27.08 Rerp=2.01
1477 — a T s T ,p T T T T T T T global parameters hd|
-iced _BEE1H
- 20y reset ararn.l
# — 2 Start ¢| ? Help | x Qancell oK ¢I
10738 + g
5
b
R
Cl 4]
o o I o o o w
= u - ol 3 o
a
| | | I e rrrrrrrrcrrrrrrro el ol
L B B e B L L e B e e L L B e e L o o e LA B B B B B B o e BT BN B am B o e,

10 15 20 25 a0 35 40 45 50 55 0 £5 70 75 a0 25 90 95 a0 105 110 15 1z




Refinement of y203.x_y

12/10/2005 12.58.11

Hl powdercell 2.4

R-values

Rp=18.08 Rwp=24.85 Rexp=2.01
2 iterations of 6

parameter old new
icsd_86815
scaling 1.2000 1.2000
lattice a: 10.5968 10.6090
profile U: -0.1870 -0.4973
PsVoigt2 V: 0.0020 0.7986
W 0.1050 -0.2679
overall B 0.0000 -
global parameters
zero shift -0.1475 -0.1997
displacement 0.0000 -
backgr. polynom 13 13
coeff. a0 : 45158630 6590.1070
al: -841.4 -1060
a2: 68.74 75.86
a3d: -2.669 -2.745
a4 : 0.05247 0.0522
ab: -0.0004457 -0.0004386
ab : -6.29E-7  -B.966E-7
a7 : 3.161E-8 3.121E-8
a8: -3.797E-12  -8.06E-12
a9: -1953E-12 -1947E-12
al0: 297E-16  6.361E-1
all: 1.251E-16  1261E-1
al2: -6.315E-19 -6.571E-1
al3: 8.173E-22  8.861E-2

File Structure  Select  Options  Diffraction  Refinement  Windows Special  Help

EER

structure data

initial data |

®| 5| L] | 55 | 3] | 8] X ® B

B

I F-\A_lavorotizeminar_200545 c:uula_SHLS_frascati_El]l]E‘xSIj

— lattice constants

gpace-group Ho IEI]E

b

selting |1 12 1fa-3
C

atomgz in cell 80.0 [B0 pos]

¥

d
|1 0.5957
cell wal 1189567 &2

[10.5957
denzity: 5043 gfenf

|1 0.5957

o
90_0000
rel maszz 3612937 maszz abs coef; 108,051 crédg

B
|EII]_I]I]I]I] |EII]_I]I]I]I]

name £ ion
1 39 ¥
2 Y2 ci: B

o1 8 o

i] + atom | - atom |

Wyeck x p z SOF B [temp]
24d 046832 000000 (025000 1.0000 00000
8h 025000 025000 025%000 1.0000 00000
48e 039056 015163 038041 1.0000 00000

comment |

? Help | x Cancel | q’ oK




Getting some other information from your data

CMPR

XRPD tutorial

\ 4 \ 4 \ 4

Programs Data Analysis

A 4 \4

Gnuplot PCW GSAS CMPR

- Dropbox » Public » distributionDuinoe » programs e

nella raccolta = Condividi-con = Muowva cartella B=-» [ ﬁs

A

Mome Ultima modifica Tipo Dimensione

9. utities 20920131021 Cartels i ;
i) cmpr.zip 21/09/2013 11:05 Cartella compressa 19631 KE |
) cmpr+logic(XP).exe 20/01/200811:03  Applicazione 5249 KB I
B gpd00win32.ex 12/09/2007 13:20 Applicazione 3028 KB
@ gsas+expgui_25aprlf.exe 06,/02/2007 08:05 Applicazione 12 247 KB

m MAIATTY oo 19 AN PNT 97T a8 e 1 2% 1N |



Informations and tutorials for CMPR

Repository: https://subversion.xor.aps.anl.goviCs4PR

it WikiStart Pagina iniziale Indice Cronologia

ma medifica 12 mesi fa

Welcome to the CMPR Trac site

|
This is a web system for access to the CMPR package, to log problems with the package and to see what has been changed. Note that due to spamming, write
access for ticket creation is turned off. Accounts for this server can be created by request or you can send tickets to me for entry.
Note that the APS XOR web domain has been migrated to XRAY. (For example, this page is now https:/fsubversion.Xray.aps.anl.govitrac/EXPGUI/wIKI rather than
https:ilsubversion.xoraps.anl.govitrac/EXPGUINwiki.) Please report broken links to Brian (9/2012)
CMPR Links:
documentation: = https://subversion.xray.aps.anl. gov/CMPR/ trunk/doc/cmpr.html
distributions: =*http://11bm.xray.aps.anl.gov/downloads/ <«
subversion server address: -+ https://subversion.xray.aps.anl.gov/CMPR/
mailing list: &+ http://www.aps.anl.gov/mailman/listinfo/cmpr =
project tracking: https://subversion.xray.aps.anl.gov/trac/CMPR/ (here)
instructional lectures en CMPR: =+ http://www.aps.anl.gov/Xray_Science_Division/Powder_Diffraction_Crystallography/ (at end) €————
What's new in CMPR:
Oct 1, 2012: New you-tube lectures on use of CMPR have been added to = APS Powder Diffraction Crystallography Resources
LOGIC reimplementation; 3/Sept/2010 Summary; 14/Jan/2010 Summary.
Also, see the Timeline for details on all changes.
Installation Notes Windows, 0OSX, Linux, other UNIX,
Notes on Compiling CMPR I
See Traclnfo to learn about working with Trac

- S ——

Installing CMP on W7 maybe difficult, use the cmmpp.tile for start



Organizza =

W Prefent
Bl Desktop
3. Download

m

4¢ Dropbox
=l Risorse recentl

L carlo

= Raccolte
f| Documenti *

l 7 elementi

l.f\—-"—@' s __

Wl Preferiti
Bl Desktop
4 Download

i# Dropbox

= i .
J£| Risorse recenti

| carlo
-

74 elementi

Includi nella raccolta =

-~

Mome

&/ utilities

Condividi con =

Muova cartella
Ultima modifica

21/08/2013 10:27

Tipo

Cartella di file

=~ 0 @ |

Dimensione

| @l cmprzip

/08,2012 11:05

Cartella compressa

18831 KB

crmpr+logicXP).exe
B2 gpd00win32.exe
@ gsas+ expgui_25aprlf.exe
T POW23ee

w VESTAzip

Condividi con =

-~

] AAA_StartCMPR.bat
w | addlogic.tcl
e | browsecif.tcl

w | cellgen.tcl

E cmprico

20/01/2009 11:03
12/09/2007 13:20
06,/02,/2007 08:05
12/09/2007 13:43

Applicazione
Applicazione
Applicazione

Applicazicne

5249 KB
3028 KE
12 247 KB
1261 KB

Expand thempr.zip

Click on AAA_startCMPR.bat

|« Tutorials » Meneghini XRPD-Tutorial-DUINO-2013 » gragrams » cmpr » ) v |4y | |

Muowva cartella

Ultima modifica
LLUS AULS 10D

03/09,/2010 15:04
31/12/201011:49
31,/12/201011:49
31/12/201011:49
16/01/2010 07:45

Tipo
Larena ol Tie

File batch Windows

Fife TCL
File TCL
Fife TCL

lcona

=

L

e ey | @.

Dimensione

1KE
2KB

104 KB

21 KB
1KB




countz

read several
data file
formats

20000

10000

isplay Compute Options

=10l

Help |

Datasets)

previously read:

-

|

-
-
-
-
-
-
-
-
-
-

rite | Piot | Rescale | Combine | HKLGEN | EditCell | Fit | PeaksSmoath | Index | Interp M|

File format
SPEC data files

ET-1 multi-detectar

IUCr poCIF data

COM-CAT Pscan File
Siroguant CPI (SIETRONICS)

DBEWS/FULLPROF data
APS DND File

55455 EXP File
G5AS-raw data
MISTACE single-detectar files - |

Directory

“Iselect one or more files to read |
C:/'cmpr/testdata —l|

Filter|*
<Parent=

1peak.dat
1005w

_|10.gsas

10_peaks cav
2850a.dat
haLxite cpi
bauxite dat
bauxite diw

L4

Read

2theta

100




{ et

countz

20000

10000

o

|Ei|e Display Compute Options Help

Read |write Plot | Rescale | Combine | HKLGEN | EditCell | Fit | PeaksSmooth | Index | Interp P

Select datasetis) to

plot or change...
V203

F

F
Update F'IDtl

Postscript out

Export
to Grace

Line Color Symbol type Symbol Size

* nochange ® nochange * nochange
 noline  hlack " none 1.0
= thin line T red  sguare
 medium  green  circle
" thick  hlue ¢ diamand

C magenta © plus

T  Cross

o  thin-plus

 thin-cross
Apply Changes

Export
to C5Y

)

2theta

100

export ASCII
files



select the data file

you want to playing —_,
with

|Ei|e Display Compute Options

=10l x|

Help

Read | write | Piot  Rescale | combine | HKLGEN | EditCell | Fit | PeaksSmaath | index | interp M

Select dataset(s) to| X-axis units | y-axis units Scaling
— rescale Bl ngrcpeaanegte l—,_,iﬂrzgret X offset |III ]
X multiplier|1
" d-space Sl Y offsat ID—
LAs Lol |y mutiptielt
- 2Theta@ |/ lsigl)
| Al e 121sigi2
4] > - "/ Reset previously applied scaling
Rescale
=lolxi| ~lolx|

| 20000 —

counts

10000 —

2theta

100

2heta

100




o x|
|Ei|e Display Compute Options ﬂelpl

Read | Write | Plot | Rescale  Combine | HKLGEN | EditCell | Fit | PeaksSmooth | Index | interp B

Select dataset1 (none) — |times|T
Select dataset2 (none) —i [times[1.0 You can combine

Select dataset3 (none) — |times[1.0 different data sets
Select dataset4 (none) —i [times[10 to SimUIC(TC
Select dataset5 (none) —i[times[1 0 muH'iphase SYSTemS

LI FiIESl




CMPR

File Display Compute Options

(multi-) peak fitting routines

=10l x|

Help

Read | write | Piot | Rescale | Combine | HKLGEN | Editcell  Fit | PeaksSmooth | index | interp P

Select a dataset to fit Variable Value ref.|, yco gocition ref. area ref.
y203 —-| Low Bky | r
— [ |51.286347 [T [10.018324 [T set
i High Bk r —
Sloge ) [FEels (s e W [5778920z = [10021406 [ set
peaklistt — FIWHM |.1 I ——
¥ |29.228791 [ [10.024572 [  set
-< Set range to fit E SN - et
[T Enable Asymmetry —
3 _ | r | r oset
Max cyclesl 5 Diameter |5|:||:|. - | - | - E
Damping factorl 0.8 Sample Ht [5. r —
etector Ht|5. r a I r I r S_Et
| | - set
oy MESOCTEE ]
Add peaks: press P at maximum Fit range: |1 a.a |12|:|.|:| et
] Set from zoom | Reset zoom |

1.002

=qrtil)

1.0015 —

Ztheta

—

Increment: |5.|:| Add increrment to limits |

Close |




_Ioi x|
|Ei|e Display Compute Options Help

(Read | 'write | Plat | Rescale | Comhine | HKLGEN | EditCell  Fit | PeaksSmaath | Index | interp M

Select a dataset to fit Variable Value ref. tioh ref. are
y203 —i | Low Bkg [1.0013934 ™
_ |20616451 T [10.018524
Select apeak list High Bkg [1 001404¢ = 28310838 = [10.024731 [

peaklist! —i | FWHM |1 r

|23.896412 [ [10.021152 [

Set range to fit sa s L |14.725781 T [10.01532¢
limits 17.99 to 35.33 I™ Enable Asymmetry
(867 points) Diameter [f0 e
Max n:'grc:leslT Sample Ht IS— - ™ S_Et
Damping factorlﬁ Detector HtIE.— - r | r _SEt|
r r | ~ set

Add peaks: press P at maximum

Run GPLSFT |

1.002

sqricl)

1.0013 — M ]




CMPR

File Display Compute Options

=10 x|

Help

Read | write | Plot | Rescale | Combine | HKLGEN | EditCell  Fit | PeaksSmaath | Index | interp M

Select a dataset to fit

y203 —i |

Select a peak list
peaklist! —i |

Set range to fitl

limits 27.13 to 31.62
(224 points)

Max -::yrc:lesl g

Damping far.:torl 0.8

Run GPLSFT

Yariahle VYalue ref.

Low Bkg [39131717
High Bkg [376.17602

[ Enable Asymme

Diameter |5|:||:|.
Sample Ht [5 r

Detector HtIS. r

Undo last cyclel
atore Fitl

PostScript out

# Use position

2 v
-

-
-
-
-
-
-

rar. area
|29.3481 éﬁzmam.
|29.300Dk|ﬂ.ﬂ129
|23.87032¢ T Jomors T
|o.0oooo0 = [39s.9572 T
| r r
; r r
| r | r

set

set

set

set

=101 %]

Add peaks: press P at maxmum

20000

coLnts

10000

Wi

0 File=vy203 GOF =15.105 {Converged)
Hackground = 391 31717010 376.176030

FHIM = 01989027 eta = 0.424(16)
3. Lorentz= 0.141(6) Gaussian=0.183(3

PEEk 1 29.348208), area = 27994902 266)




counts

=101 x|
|Ei|e Display Compute Options Help

' Read | write | Plot | Rescale | Combine | HKLGEN | EditCell | Fit  PeaksSmooth | index | interp »

Select dataset(s) I—defines the gaussian width for convelution.
w203 - FWHM | 0199408 Should be about the same as the peak width.
peaklist] Sensitivity | 3.0000 relative error threshold for peak location.

v203_199_30_20

ESD | 20000 rejectpeaks below this sighal-to-noise ratio.

Save:
X [ Smoothed cure

™ Background
[~ 1st Derivative
[ 2nd Derivative

¥ Peak positions

Undate Plat | CDmputel
=18 x

Add peaks: press P at maximum

20000 —

10000 —

2theta



1ol
File Display Compute Options Help

Read | Write | Plot | Rescale | Combine | HKLGEN | EditCell | Fit | PeaksSmooth  Index | interp | Fitwidths | EditFile |

Wavelength: |0.71073 Directory Browse
Zero offset:
lowed cell sy ies;

 Ztheta ¥ Cubic ¥ Orthorhoigic

‘crmpritestdata

use theta area width -

1.343 17639.0 0.260
48 729 6928.4 0.28B3 o
331382 42373 0.260
L5 42358 0307
L90 22605 0.236

& Intensity ¥ Tetragonal M Manoclinic

IV Hexagaonal [ Triclinic

¢ Peak number
Program-specific optiohs

Discard Peakal
CTO ¢ TREQR ¢ DICYOL

- (88 1399.2 0.283

132 1028.6 0.236

— )48 9711 0.283

™ TRECR — . 59/245 883.3 0.330

- DicvoL 3€.100 8758 0.260
rite file(s) & Fun -

3.410 T3B3 0330

Fﬂ-.d-n.fﬂn&_.&l

THE DIDRECT CONSTANTS OF THESE LATTICES

A E [ ALFA EETA CAMMA TOLUME
7.3428 103106 S5.1124 33.8636 94,1817 B86.1676 380.80

ITO: yZo3_159_30_z0_pks

STUDY ALZ0 THE RESULTE IN THE OTHER OUTPUT FILES!! For‘ advanced user‘s:

R e e e

Search for the possible symmetry using
ITO, TREOR or DICVOL algorithms

THIZ PROGRAM GIVES A NUMEBEL OF SUCGESTIONZ THAT MAY HELD TOU TO
FIND THE UNIT CELL THAT EXPLAINS YOUR EXPERTMENTALL DATAL. HOWEVEER

T T T T T T T 0 T R0 T 0 T 7 0 T 7 0 7 G a7 7 a7 7 T O 7 T O 7 T O T T 7 T T 7 T T T T T 07 T T 07 T 07 T

-
-
-
-
* w w
* W IT IS ENTIRELY THE USERS RESPONSIEILITY TO DECIDE w
* W WHETHEL ANY OF THE SUGFESTED UNIT CELLE IS THE w
= W CORRECT CELL. w
= w w
* Ly Ly
-

-

*
*
*
*
*
=
*
=
*
T G T T O G G 6 0 67 5 67 567 7 O 7 0 W G W G 0 G 6 W 0 W O W 0 *
*
*

]

END OF INPUT, NORMAL END OF PROCERAM



GSAS

Copy info the

new folder

XRPD tutorial
\
Pro;rams Dc;Ta Ana‘lrysis
\ H \
Gnu;;lo’r PCW GSVAS UYFIL
(XP)gsai+expgui.exe
Y203_PCW Y203_VGSAS Other_XRD Au_GSvAS




ExPGLI

wriment file

Select an exp

ent file to read
Directory C:/gsas/MyWork/MyY203 —l| | Sort .EXP files by

X
Hep|

| <parent= (Directary)

B EXPGUI interface to G5AS: C:/gsas,/MyWork,/MyY203/Y203_A.EXP

' File Mame
 Mod. Date

=101 ]

File Options Powder Xtal Graphs Results Calc Import/Export Help

EXpNANT | expedt | genles | powipref | powpalot | I5twiew | liveplot |

[¥203_a

Choose a file
name for your
experiment

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

| Last History:

Select a histogram created readexp.tel 1.46 2009-01-20T17:08:58
hit type hank angfwave
Title: [y203
=
Convgerence Criterion
|Number of Cycles| | 001 L]

Margquardt Damping

Print Options (0) I 1.00 m—
LS matrix bandwidth]d |

—Reflection Intensity Extraction

Extraction i ]
Method LeBail damping 0 —-| Extract Fobs [

{Phase #)
Rietveld C

{Model biased)
{Le Bail method)

F(calc) Weighted ©

(ol o
(ol o
Equally Weighted & [l

i B B
i B B
i B B

[
[
[




ABEXPGUI interface to GSAS: C:/gsas,/MyWork/My¥Z203,¥Y203_A.EXP

_[of x|
File Options Powder Xtal Graphs Results Calc Import/Export Help
EX[Narm | expedt | genles | powpref | poplat | |stviey | lveplot |
LS Controls  Phase | Histogram ] Sraling | Drafile | ronstrainte | MO Draf Arient | SH Draf Arient |
4 add new phase x|
Ph " Adding phase #1
Add Phase title: |
Phase - a b o
Space Group: |
a (50 80,
Addl Car‘mell Helpl Import phase frggn: | Crystallographic Information File {(CIF) —
File Options Powder Xtal Graphs Results Calc Import/Export Help
A EXpNarm | expedt | genles | powpret | powplot | |5t | liveplot |
LS Controls  Phase | Histogram | Scaling | Profile | Constraints | MD Pref Orient | SH Pref Orient |
Phase: Replace title:|from C:/Documents and Settings/Carlo/Deskiop/Dakar0s
Fx FuU FF [+ Repce | ; : -
A | a 10595700 | b |10.595700 | ¢ 10595700 | 4| Refine cen r
I I I Phase o 90.0000 | B 90.0000 | ¥ 90.0000 | Cel| cell damping © —
I I I * name type ref fdamp fractional coordinates Mult Occupancy Uiso J
1Y1 ¥+3 0 0 0  0.963320 0.000000 0.250000 24 1.0000  0.42000 -
2 y? ¥+3 0 0 0  0.250000 O0.250000 0.250000 3 1.0000  0.53000
3 01 0-2 0 0 0 0.390560 0.151630 0.380410 48 1.0000  0.61000

I~ .Ij
Editing atom #3 -- O1 Add Mew AtDmsl

RefinementFlags: ™ X [ U [T F Damping: X 0 —I|U 0 —l| F 0 —l| Xfarm Atom |

Label [O1 Coordinates [0.390560  [0.151630  [0.380410  Oceupaney [1.000000
Viso|0.510000 | [ | | [




ABEXPGUI interface to GSAS: C:/gsas,MyWork,/MyY203,/Y203_A.EXP

=10l x|

File Options Powder Xtal Graphs Results Calc ImportExport Help |
Expnam expedt genles pouwpref pomeplat |5twiean liveplot
LS Contrals | Phase Histogram | Scaling | Profile | Constraints | MD Pref (TR n x|
Select a histogram | N Adding a new histogram istograrm
hit type bank angfwave title /
- |-Backgrour Data file: I|‘y‘203.9535 Select File
Select hank
Instrument 5 ] . o
Refine b b inst_gray.prm [ select Fie Jedit file
Parameter fila: “ = y-p
— Diffractom Select set
& d-min
_—  C-max FuUn
Usable data limit| SAWBLOT
—Absorptio ~ TOF-rmin
2-Theta Max
Refihe A
.ﬂxddl Cancel Add multiple banksl Help
'ﬂ Add New t Data Limits & | Set Histogram
5 Histogram cluded Regions | Use Flags

7 Editing instrument parameter file inst_xray.prm

x|

Select bank: & 1 Add banleatatype: CW X-ray —l| Savel Save asl Close
Bank #1
Title: |DUMMY NCIDENT SPECTRUM FOR X-RAY DIFFRACTOMETER
Instrument
name: MY test SR
iati i Monochromatic Primary Secondary ratio
Radlatlon. Other —l| Wavelength:
type: & Dual 1.5406 |1.5£144 0.500
Zaro
(:orrem*.tion:'ﬂ'E":IDEI
Polarization . . ' Polarizationli
Correction: & Diffracted Beam ¢ Incident Beam ¢ None Fraction:D'TSD
Select profile: & 1 ¢ 2 ¢ 3 Add prufilel Import profile
Profile Peak ’7
type 2 _'lcutoff 0.01000
GU |2.000000 GY |0.000000E+000  GW (5.000000 LX |1.000000
LY (1.000000 trns |0.000000E+000  asym|0.000000E+000 shft|0.000000E+000
GP |0.000000E+0C0 stee (0.00000CE+CO0  ptec|0.000000E+000  sfec|0.000000E-+000
L11 (0.000000E+000 22 (0.000000E+000 L33 |0.000000E+000  L12 (0.000000E+000
L13 (0.000000E+000 23 |0.000000E+000




7 EXPGUI interface to GSAS: C:/gsas /MyWork /My¥203 /Y203 _C.EXP {modified}) - |I:I|_X

File Options Powder Xtal Graphs Results Calc Import/Export Help

EXQNEMm | expedt | genles | powpres | poplot | |5t | liveplot |

LS Caontrals ] Phase Histogram | scaling ] Profile ] Constraints ] D Pref Orient ] 5H Pref Crient

Select a histogram |
hit type bank angfwave tit —Background
1 XCR 1 1.54060 Y203 po -l

Function type 2 (3 terms) Edit Background |

Refine background [ Damping 0 —l|

—Diffractometer Constants

wavelengths|1 2406 1.6444
Refine ratio I~ Ratio  [0.50000 Damping 0 —i |
Refine zero [ Zero |II|.II|E|E|E|
Refine POLA I~ POLA  [0.750 IPOLA [0

—Absorption/Reflectivity Correction

Refine Abs./Refl. [~ Damping 0 —l| EditADSIREfI.l

Set Histogram
Use Flags

= Add Mew | Set Data Limits &
_,H Histogram | Excluded Regions




MR EXPGUI C:/gsas/MyWork /Y203 GSAS/yZo03.exp

Expram genles | powpref | powplot | | stviEw | liveplot |

File Options Powder Xtal Graphs Results Calc

Import/Export

| | | | | | LS Cantrd istogram | Scaling | Profile | Constraints | MD Pref Orient | SH Pref Orient
expnam | expedt | genles | powpref | powplot | Istview | liveplot
Phase:l 1 Replacel title:|y203
Ls Contrals [fehase | Histogram | Scaling | Provile | Constraints | MD Pref Orient | SH Pref Orient |
A | a [10.602304 | b [10.602304 | ¢ [10.602304 | g4i| Refine Cell ~
Select a histogram . . - = - |
LastHistory: GENLES Win32 Nov 23 12:13:25 2001 Sdsq= 0.114E+05 Phase cell i
T ry q o [90.0000 | p [20.0000 | ¥ [90.0000 | Cell damping 0 —i |
1 XC 1 1.54050 Y2_,:] Title: ix'ra\"' on yittria * name type ref/damp fractional coordinates Mult Occupancy Uiso
1¥1 Y oun o 0.250000 0.250000 0.250000 L] 1. 0000 0.01025 ;I
Convgerence Criterion 2 ¥2 Y X0 UD 0 -0.032645 0.000000 0.250000 24 1.0000  0.01030
:!!Iumber of Cycles[ﬁ_l 0.01 m— 3 03 (1] X0 Uo o 0.390383 0.152109 0.37997% 43 1. 0000 0.00838
Marquardt Damping
Print Options (0} |
1.0 1]
LS matrix bandwidthED
—Reflection Intensity Extraction I >|_I
E:::;gzn LeBail damping 0 —i " |Extract Fobs ¥ | Editing atom #3 -- 03 Add New_lAtDms
1 {Phase #) RefinementFlags: # X K U [T F Damping: X 0 —l| u o —l| F 0 —l| Xform Atam |
Zj 2“‘9“'9'“ EROINCEE PR RO Label[03  Coordinates [1350383 0162109  |0.379978  Occupaney [1.000000
i I e e A i
Ic) Weighted (Model biased) Uiso|D.DDBS?? I I I I I
Equally Weighted & « ¢ & ¢ ¢  (Le Bail method)
y I
0 4 LS Controls | Phase | Histngrarrl Scaling |I3r0fi|e | Constraints | MD Pref Orient | SH Pref Orient |

LS Cantrals | F'haSEi Histograrm | Slahng | Profile | Constraints | MO Pref Orient | SH Pref Orient

Select a histogram

hit type bank angfwave

Select a histogram
title

Scale Factor

1 XC

hif type bank angfwave —Background

1 XxXC 1 1.354050 Y203 pﬂd

tit

Function type 2 (3 terms) Edit Background |

Refine background ¥ Damping 0 —l|

1 1.54050 ¥203 powder 10.01 -

Scale |8.4?99 Refine ¥ Damping 0 —l|

Phase Fractions

|Phase1|1.DDDD Refine [~ Damping 0 _n||J

—Diffractometar Constants

wavelengths|1.5405000

Ratio ID.EDDDD
ID.DDDDD
ID.?SDDD

|1.5443000

Refine ratio ™ Damping

1]
Refine zero ™

Refine POLA [~

Zero

POLA IPOLA

)

5

LS Controls | Phase | Histogram

Select a histogram
h# type bhank angfvave
1 XC 1 1.54030 qu:ﬂ

—Absorption/Reflectivity Correction

Refine Abs./Refl. ™ Damping 0 — EditAbS.J’REfl.l

Add Mew
Histogram

et Data Limits &
Excluded Regions

Set Histogram
Use Flags

o

| scalin

] onstraints | MD Pref Orient | SH Pref Orient |

—Hist 1 -- Phase 1 (type 2)

Damping 0 —l| Peak cutoff|D.DDSDD Change Typel

Gu I [0200000E+01 @V - [-0.200000E+01 GW I~ [0.500000E+01
LX © [0.105230E+02 LY ® |0.200600E+01 trns I [0.000000E+00
asym I~ [0.000000E+00 shft # [-0.178532E+02 GP I~ [0.000000E+00
stec [~ [0.000000E+00 ptee I~ [0.000000E+00 sfec I~ [0.000000E+00
L11 I [0000000E+00 L22 - [0.000000E+00 L33 I [0.000000E+00
L12 I [0.000000E+00 L13 I [0.000000E+00 L23 I [0.000000E+00

Teae = Tock * S 2 Chia (8) 2, (8) Pyy(6)



LS Contrals | Phase | Histogram | Scaling]  Profile | onstraints | MD Pref Orient | SH Pref Orient |

Select a histogram —Hist 1 -- Phase 1 {type 2) [~
h## type bank angfwave .
Damping 0 — | Peak cutoff{0.00500 Change Type
1 XC 1 1.54050 YEDZJ _l |

GU I [0.200000E+01 GV I |-0.200000E+01 GW [ [0.500000E+01
LX [ |0.105230E+02 LY W |0.200600E+01 trns [~ |0.000000E+00
asym [~ |0.000000E+00 shft ¥ |-0.178532E+02 GP [ |0.000000E+00
stec [~ |0.000000E+00 ptec [~ |0.000000E+00 sfee [~ |0.000000E+00
L11 [~ |0.000000E+00 L22 [~ |0.000000E+00 L33 [T |0.000000E+00
L12 I [0.000000E+00 L13 I |0.000000E+00 L23 [ |0.000000E+00

peak breadth Gaussian: 0% = GU tan2@ + GV tan 6 + GW + GP/cos? @

Gaussian

sample shift: s = - R shft / 3600 Sherrer

broadening

sample absorption: P, = - 9000 / (TR Asym)

peak breadth Lorentzian: y= (LX - ptec cos ¢)/cos 6 + (LY - stec cos @) tan©

[N

Lorentzian Anisotropy Lorentzian Anisotropy
Sherrer strain (stacking faults)
broadening broadening

(particle size)



Gaussian Breadth: o2= GU tan20 + GV tan 8 + GW + GP/cos2 9

Lorentzian Breadth: y= (LX - ptec cos ¢)/cos 8 + (LY - stec cos ¢) tan6

Strain: S = Ad/d

Gaussian contrib. S =sqrt[8 In 2 (GU- U))] (1v18000) - 100%

| Instrumental
contribution

Lorentzian contrib. S = (LY -\|’i ) (1/18000) - 100% Instrumental

contribution

Particle size: P

P=(18000/ m) KA /LX
| Scherrer
constant




"W EXPGUI C:/gsas,/ MyWork /Y. '03_GSAS/y2 13.exp

File Options Powder]| Xtal Grabhs Results Calc) ImportEjport

EXQOAMm ‘ exped ‘ genles ‘ powmpret ‘ powialot ‘ | S5t e ‘ liveplot ‘

- : mmliveplot =10 x
LS Controls | Phase HIStDQrEIrI"I SEEIHHQ Fri File Options —ﬂ'::pJ
Mp - z W (Iexp-Icqlc)z 20000 - E:Er:

Rp =2 (Iexp calc) /z I

WRp = sqrt[ Mp / 2 I?,,, ] j

XZ = Mp / (Nobs var )

Powder data statistics Fitted
Bank Ndata Sum(w=xd*%2) wRp Rp wRp

Hstgm 1 PXC 1 5508 11430. @.0646 0.0486 @.0575 Q.0458
Powder totals o5 11430. B.0646 0.0486 0.0575 0.0458

Average
Integral

Cyvcle 37 There were S50 observations

Total before-cycle CHI*%2 (offset/sig) ="1.1430E+04 ( S5.6760E+21)

Reduced CHI%*x%2Z = 2.084 for 15 variables
Histogram 1 Type PXC Nobs= 306 R(Fx*x2) = 0.80361




GSAS

SNLS - XRPD tutorial

A 4

A 4

Programmi Dati Analisi
Gnuplot PCW GSAS UTIL
!
(XP)gsas+expgui.exe
; 1 I I E A
< Y203_PCW | Y203_GSAS other XRD Au_GSAS

c:\gsas\myworl




coLbsF m3m A=0.688011

Au= 0. 0. 0.
a=4.0/782

Au nanosized particles supported on wax

wide broad peaks on intense
structured background!

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

Select a histogram
h#t type bank angfuave

Ps ~ 50 A

1 XC 1 0.68301 lﬂ.lJ

Hist 1 -- Phase 1 (type 2}
Damping 4 —i| Peak cutoff[0.00100  Change Type|

GU [ |0.000000E+00 GV [ |0.293999E+02 GW [ [0.781754E+01
LX W [0755112E+02 LY I [0.199447E+03 |

asym [~ |0.000000E+00 | GP [~ |0.000000E+00
stec [~ [0.118331E+03 ptec ¥ |-0.375256E+02sfec [~ |0.000000E+00
L11 [~ |0.000000E+00 L22 [© |0.000000E+00 L33 [ |0.000000E+00
L12 [~ |0.000000E+00 L13 [© |0.000000E+00 L23 [ |0.000000E+00

Too structured background may
partially masks true peaks and
introduce artifacts and errors in your
structural parameters




Now... you can (must) try!

Use files in XRD_DATA
directory

For comments, suggestions, support request etc...

contacts:
Dr Carlo Meneghini
e-mail:  meneghini@fis.uniroma3.it

address: Dip. di Fisica, Univ. RomaTre
via della vasca navale 84,
T-00146 Roma, Italia



