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1. Instalacni pokyny

Xfit — pozor, pfi rozbaleni dojde k rozbaleni VSECH polozek nékam. Je z toho pak
bordel. Doporucuji nejprve vytvofit sloZzku a v ni extrahovat.

Celref, Poudrix — nemélo by délat zadny problém

JANA2006 — execute Janainst.msi and follow instructions
Instalace vytvofi shortcut k Jana2006 na Plose a v nabidce Start

Konfigurace programu

Spustit Jana2006, jdi do ,Tools — preferences, nastavte velikost okna (60% plochy)
a velikost pisma (mezi 15 and 18 pixcely).

Jdéte do ,Tools — Programs*® vyberte mysi textové pole ,Graphic viewer” a definujte
(pouzijte tlacCitko ,Browse®) pathname pro Vesta.exe
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2. Peak fitting with Xfit

1. Run Xfit

A X-ray Line Profile Analysis, XFIT
File Edt Fit Koadlariet Wiew window Help

3| > b

=181x]|

options K|

Ins/Del Peaks
File Details
Capture
Manipulate x
Manipulate »

\ \ [ [
Sostart| @ 3 o M ® L metody_prakticks | e | ] Metody zpracoviridira... | (@) Mar. 3akub pissi - viuks... | [T x-ray Line Profile Ana... [OSImME DS 20
Toto je zakladni okno

2. Otevreni datového souboru, definice vinové délky, manipulace s daty
nalysis, X7 el

£ ¥-raiy Line Profile Analysis, X3
Fla Edt Ft Kodanet Vew Wrdow Help

] =] ]

D amn moos s | we0om | piomm

Dstort| @@ 6 BB Peesdpisds | P | Bty e .. | @ e e - vk [T ormy L prcine A s [WEIHT DDk @

.File* — ,Load data“ — (vyber v dialogu ,zobrazit soubory typu“ Files (.cpi)
.Pyrite.cpi“ — ,OK*
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EA|x-ray Line Profile Analysis, XFIT =l&lx|

File Edit Fit Koalariet Wiew window Help

O] <] <] ¥

EA|pyrite.cpi

Ins/Del Peaks
File Details
Capture
Manipulate
Maripulate p

(25,000, 100.007) (332, 5648] = 55, 2000 - 5330 5953
at| @ 3 o BB metody_prokticks | & s | B Metady zpracovani dira... | (@) Mar, Jakub Fisi - viuka. . |[[EZ] %-ray Line Profile Ana... s |[QESAME DGy 2218

Click ,File details”

F|x-ray Line Profile Analysis, XFIT - [Edit File Details ] —18]
[E] File Edt Fit Koalariet View Window Help _18 x|

3| v
File ﬂ

Koalariet INF File
Assign LAMNs to Files
Assign LAN for LAM cursor
+General Display Options oprions

+Fit Constants and $tats.

+Bky Parameters

+Instrument

+3pecimen

+Mizcellaneous Convolutions Change Selections To
+Peaks ‘

Arrow
Inis/Del Peaks

Capture
Manipulate
Maripulate p

[ [ #(26.000, 100.007] (332, 5648) [ weoEmE | y-49sFe2

I
Dostart| @ £ 0 BB 2 metody_prakticks | s | B metady zpracovani dira... | (@) Mar, Jakub Fisti - viuke. . |[[EE] x-ray Line Profile Ana... s |[WESNME T 22t

Click ,Assign LAM to Files"
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[N x-ray Line Profile Analysis, XFIT - [Edit File Details ] -8 x|

File Edit Fit koalariet View Window Help _l&] x|
|| a»| v
File First select the LAI file - Select LAM file to assign to selected files x|
Foalariet INF File positions, then sssign a LAH R — =
PP T — . =] LiM e Ametady_praktickaspyit
+General Display Options Options I & B Storna
4Fit Constants and Stats. Create TXT Report & U
+Bky Parameters KSE: .
+Instrument BB D“ a}EID
+5pecimen Gl
HMiscellaneous Convolutions Change Selections To (= metody_prakticka
+Peaks ‘ ‘ = B pyit =l
File Assigned Law Files |Zl:|h'a[2*"LS:;h]w typu: B ilgntky 3 -
el s (% o it..
o E
rrcw
Ins/Del Peaks
Caplure
Haripulate
Maripulate v
I [ [ #(26.000, 100.007] (332, 5648) [ weoEmE | y-49sFe2
Costart| @ € o B 7 metody_prskticks | & s | B Metady zpracovani dira... | (@) Mar, Jakub Fisi - viuka. . |[[EZ] %-ray Line Profile Ana... s |[OESAME DDy 22

Pak click on ,pyrite.cpi® (in the left bottom window) — pak click to “Assigned
Lam Files” window — a nasledné na “Assign”, které se objevi v “Options” —
nasledné se otevre dialog “Select LAM file to assign to selected files”

Jakykoliv jiny zpusob nevede ke kyZzenému vysledku

Go to the Xfit parent directory — select “CuKA_2.lam, “OK” — then minimize
the window

Go to “Edit” in the main window — select “Edit x-y scales”

Manipulace s daty:
Pomoci tabulky Window: pyrite.cpi (x1=..., x2=...), pomoci funkce “Arrow” v
“Options” okénku

To funguje tak, zZe levy click oznacCi oblast z leva, pravy click zprava. Try it!
3. Fitovani

Select “Ins/Del peaks”

Objevi se okénko “Peak edit options”

Select “PVII” and 2theta

To je profilova funkce PearsonVIl, ktera zohledriuje nizkouhlovou asymetrii.
Pohledem na difrakéni maxima zjistime, Ze se zde nemusime pfilis obavat.
Proto muzeme zvolit i fci PV (Pseudovoigt), ktera je fyzikalné lépe Citelna a
okamZzité nam poskytuje informaci o FWHM fitovaného profilu. Zdstarime u fce
PVII

Click on the diffraction peak by left mouse button and see...
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F|%-ray Line Profile Analysis, XFIT - [pyrite.cpi]
File Edt Ft Koalariet Wiew Window Help

| <i>| <ib| ¥

I
ETE

[ window: pyrite.cpi

x|

W= [27asa7 | w2 [254352
41 = [4340 2= [17330

Charge allin this view
Change all in all views

Manipulate p

W(27.455, 23 435) y{434, 1793 #= 28,4570

| B Metody zpracovéni dfra. . |[[ %-ray Line Prafile Ana...

I
Dostart| @ €3 0 M ® 2 metody_praMticks | & s

Go to “Fit” — “Fit Marquart”

[ =933 953

os|f« @ D 2

A X-ray Line Profile Analysis, XFIT - [pyrite.cpi] =l&lx|
File Edt Fit Koalariet View Window Help =&l x|
| <t>| <] ¥
8.5156
88.785
[ window: pyrite.cpi x|
W= we=[mam
g-frn e frme
x|

a
Gy 6575
S o

Manipulate p

| B Metady zpracovéni dira. . | %-ray Line Prafile Ana...

W(27.455, 23 435) y{434, 1793

#=27 6691

| s
Click on “Start” “Fit” — “Fit Marquart”

I
Lrstart| @ B o B O # metady_prakticka
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A X-ray Line Profile Analysis, XFIT - [pyrite.cpi] =l&lx|

] Fle Edt Fit Koalariet View Window Help _l&] x|
| <] <] o
28.5187
4.150
3

W= [27asa7 | w2 [254352
41 = [4340 2= [18515

E

12
F 4,150
Step

By 0003

X-ray Line Profile Analysis, x|

A, Refinement Converged optia =

ATow

Fie Detais

T Maripulate &
Maripulate

AN

V

I I T W{27.455, 23.435) J{494, 1651) [ wzem@ [ y-1BmEEw
Costart| @ ¢ o P 7 metody_prakticks | & s | B Mtody zpracovéni dfra... | [EE] t-ray Line Profil Analysi... |[[Z] x-ray Line Profile Ana... s« @ D 22t

Refinement converged in 13 steps, with Rp = 4.150 and final difference -0.003.
Press “OK” and “Keep refined values”

You can try to make one more round via “Fit” — “Fit Marquart” — “Start”
A je evidentni, Ze fit zdstal stejny — dobry vysledek!

Nyni, pokud chceme na dalsi peak, je nutné pohybovat se po datech pomoci

tabulky “x-y”
Tedy zadame napriklad x2=35 enter
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Jdeme na dalsi profil...opakujeme predeslé procedury, az mame nafitovan

s

cely zaznam

A %-ray Line Profile Analysis, XFIT - [pyrite.cpi] |8 x|
[E] File Edit Fit Koslariet Wiew indow Help _|&] x|
| < <] A
28.5262
33.0488
37.0854 x
40.7788 Lai L =l
[47.4350 «1 = [23.0000 #2= |96.7632
66.281
59.0378 vl =[3:320 v2 = [Ge480
61.6825
64.2884
76.6032
78.9824
B81.3175
83.6406
88.3092
95.2
[option: E
Ao
File Details
Capturs
Manipulate »
Manipulate y
'W\JWM. [, oy me " .‘L,"Aﬂ‘k_ ‘ h
Hor ittt i ] by UL T TN TONVITT (I [T RUPH SRIPING |IRPUPRT wyp
[ [ (23000, 95.763) 332, 5648] [ we 77,7294 [ = 4561 5162

[
Doctart| @ €3 o W ®  F metody_prakicks | e | B Metody zpracovan dira... |

X-ray Line Profile Ana...

(@) CCP14 Homepage - Tuto...

4. Extrakce dat (little bit tricky)

s [[« @ D 23w

Jdi do “File details” — click on “Peaks” — select “Split PearsonVII” — “Values”

— “Create TXT report”

Tady se nachazime v choulostivé fzi, tedy BACHA! (jak Fika Petr Ctvrtnidek:

“Jednim jebem to vSecko smaznes”)
Oznac si data, Ctrl+c — Ctrl+v do Notepadu, uloz

Nasledné zavfi okno, bez ulozeni zmén (jinak se to sekne, nebo to spadne).
Muzete zkusit ulozit jako project. Nékdy se to sekne, nékdy to spadne, nékdy

to nejde naloadovat. Je to jiz trochu dievni program, a neni zvykly na
Windows 7 natoz Vista
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4. Co s daty z Xfitu?

Tady se dostavame k zajimavému ukolu. Je potreba si vytvofit prepocetni

vzorec v Excelu (nejlépe). Pohledem na data ziskana, zjiStujeme, Ze mame:

e
Soubor Uprawy Format Zobrazeni Mapovdda
File Peak Area Thz HL H2 L mz2 =
pyrite. cpi PVIT 115, 5501 28.5262 0.0513 0.0268 2.1712 1.2928
PVII 506, 7509 33.0488 0.0475 0.0348 1.3601 1.3582
PWII 214.5855 37.0834 0. 0450 0.0427 1.54809 2.0136
PVII 186.4635 40,7788 0.0493 0.0318 1.4285 1.0852
PVIT 167, 6814 47.4350 0.0476 0.0533 1.3425 1.8091
PVIT 425.3611 56,2819 0.0507 0.0539 1.3033 2.2322
PVIT 50.2924 50. 0373 0.0824 0.0305 4.1508 1.1823
PVII 85.4703 61. 6825 0.0411 0.0345 0.8330 1.4532
PVII 100.7752 64,2584 0.0513 0.05377 1.4828 1.2524
PVIT 37.2048 76,6032 0.0701 0.0754 47.5987 49,9586
PVIT 69.2068 78,9824 0.0734 0.0573 4.2509 1.3932
PVIT 45,9803 81.3175 0. 0404 0.0784 0.7533 2.9294
PVII 23.6858 83.6406 0.0307 0.1299 0.8352 4.3966
PWII 48,6376 88.3082 0.0762 0.0859 1.5251 1.2142
PVII 153.9976 93.26014 0.0713 0.0798 1.1506 1.4533
- |

Ostat| @ B oo B O # metody_prakticka

| # i

| B vetody zpracovan d... | (&) s-ray Line Profie andl... | @) ccpis Homepage - Tu... [ pyrit - Paznamkovy.. 5 ||« @) @iy zmm1s

PFfiCemz nas zajima zejména nyni sloupec Th2, coz je pozice difrakce ve

°2theta.

Nékteré programy funguji na zakladé inputu namérenych pozic ve °2theta,

néktereé v dpy (Angstromy)

Cvicné si to udélejme také, nebot program Unit-cell pracuje na bazi obou

moznych inputd

Tedy vytvorte vzorec, tak abychom z uhlové informace ziskali mezirovinnou
vzdalenost v Angstromech

A to na zakladé znalosti Braggovy rovnice. Vinova délka zde odpovida zafeni
CuKat1, tedy 1.54056 Angstrom.

Hodnoty dh odpovidaji mezirovinnym vzdalenostem, jejichz indexy budeme
vySetfovat dale
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5. Program Poudrix

Sikovny programek na vypodet teoretickych difraénich praskovych dat ze
znamé krystalové struktury

POUDRIX (15/11,/03) el

Resulis

[« D

=15
MapovEda - zadejte dokaz l

Resulis

=] fenfi [ % [ x | 2 ['® [ire =[] Jooom)

100 |—= Elem

[ foxe,
CuKrmoy
0.005 CukBat

_ ) [« D
C|ICk on Xrays (Cervene)
Musi byt v tomto pfipadé zatrzeno XRays tube (p=0.5); polarizacni faktor
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“O K”

Select Wavelength v okné “Wavelength” jako CuKa1. V dialogu “Experiment”
zadej hodnotu 2thete2 jako 101, hodnoty U V a W nech default
Click on Calcul.

P POUDRIX (1 03) _ ol x| =12lx|
File Resuts Erase Help About Quit Wépovéda - zadefte dataz =] X
[Data (pyrite Xrays | Neutrons [ Caleul. Results e
Source: X ray tube Nb. h k 1 Dhkl ZTheta h*Int. lambda;
Cell parameters System Atom coordinates of the asymetric unit A 1l dispersion K= 0.0001850 e j
AEGEE Brom[lab [ = ¥ Z [ 8] Pnpil (75408 [ 75405 |i| 1 1 1 1 3.1265 28.52z 41.5 1.5405
Z 0 0 2z 2.7080 33.051 100.0 1.540%
54160 {3 (30 Fe 000000 0.00000 | 000000 1.00 1.00 fElem £ 3 1 0 2 2.4221 37.086 57.5 1.5405
c[ 54160 y [0 B 036488 033480 038488 1.00 100 | Fe 0000 0000 4 1 1 2 2.2lll 40.776 47.0 1.8405
e 5z 0 2z 1.5148 47.440 51.0 1.5405
Select space group § 0000 000 & 1 z 2 1.8053 50.513 0.6 1.5405
7 2% 1 1 1.8330 E£.28% 97.0 15408
Hermann-Mauguin|PA3 & 2 2z 2 1.5635 52.03% 15.1 1.540%
Hal m % 3 0 2 1.802Z1 £1.700 15.3 1_5408
— 10z 1 3 1.4475 £4.30Z 14.9 1. 5408
Space Group Nb. [209 1l 0 0 4 1.3540 §5.346 0.0 1.5405
. 1z 1 0 4 1.3138 71.804 0.4 1.5408
Fxperiment Wavelength 13 3 z 2 1.2135 71.804 0.3 1.5405
% 1654056 | Multiple WL 14 1 1 4 1.2766 74.2z8 0.4 1.5405
261 [10.000 18 2 1 3 1.242Z5 7E_623 9.0 15408
le 0 Zz 4 1.2111 78.8%94 E.7 l.E5408
262 | 101 17 1 2z 4 1.1819 81.347 0.0 1.5405
U |oom =li| 12 3 2z 3 1.1527 83.685 3.6 1.5405
4 » 12 2 Z 4 1.1055 ©88.333 10.3 1.5405
Moo 20 3 0 4 1.0832 90.651 0.3 1.5405
W [0005 2 B 21 2 1 4 1.0622z 92.871 0.1 1.5405
4 » 2z 1 1 5 1.042Z3 25.235 ZZ.4 1.5405—|
. 23 3 2 3 1.0423 9E5_Z35 4.3 1._5405 =
C1Th 2Th ©a Title: [FeS2 .
Ml piffraction diagram =0 x| nt”

File VScale Print Saveimage Erase Difference  Help

Irtensity
[Calculsted

‘ . . ‘ ‘ N I I
100 200 300 40.0 0.0 500 0.0 80.0 900 Thets 100,
: | & Click on & peak to index it, or click on aline ofthe list. Click and drag & hoxta "zoom". Click on the right buttan to "unzoom"
Stranka 11 odd 1 1111 na 49em Fo6 sl 1 ZA7M REY ROZ PRES Angliftina( (O

Som®  Fom | 2 [ 2 poueinc T e [0 Oahm =
Mdzeme si zobrazit i nas experimentalni zaznam ve spodnim okné.

Nasledovné:

£ 7Start

“File” — “Open” — “Cpi format (.cpi) — “Pyrite.cpi”

Ml POUDRIX (1 03) I [l | =12lx|
File FResults Erase Help About Quit Népoveda —zadejte dotaz [= X
[Pata (pyrite Xrays | Neutrons [ Caleul, Results -
Source: X ray tube Nb. h k 1 Dhkl ZTheta h*Int. lambda;
Cell parameters System Atom coordinates of the asymetric unit A 1l dispersion K= 0.0001850
AEGEE Brom[lab [ = ¥ Z [ 8] Pnpil (75408 [ 75405 |i| 1 1 1 1 3.1265 28.52z 41.5 1.5405
Z 0 0 2z 2.7080 33.051 100.0 1.540%
54160 {3 (30 Fe 000000 0.00000 | 000000 1.00 1.00 fElem £ 3 1 0 2 2.4221 37.086 57.5 1.5405
c[ 54160 y [0 B 036488 033480 038488 1.00 100 | Fe 0000 0000 4 1 1 2 2.2lll 40.776 47.0 1.8405
- 5 2 0 2 1.5148 47.440 51.0 1.5405
Select space group § 0000 000 & 1 z 2 1.8053 50.513 0.6 1.5405
7 2% 1 1 1.8330 E£.28% 97.0 15408
Hemann Mauguin[PA3 g 2 z 2 1.5635 53.033 15.1 1.5405
Hal m % 3 0 2 1.802Z1 £1.700 15.3 1_5408
A e 10z 1 3 1.4475 £4.30Z 14.9 1. 5408
Space Group Nb. [205 11 0 0 4 1.3540 63.346 0.0 1.5405
. 1z 1 0 4 1.3138 71.804 0.4 1.5405
Fxperiment Wavelength 13 3 z 2 1.2135 71.804 0.3 1.5405
% 1654056 | Multiple WL 14 1 1 4 1.2766 74.2z8 0.4 1.5405
261 [10.000 18 2 1 3 1.242Z5 7E_623 9.0 15408
le 0 Zz 4 1.2111 78.8%94 E.7 l.E5408
262 | 101 17 1 2z 4 1.1819 81.347 0.0 1.5405
U |oom 18 3 z 3 1.1547 83.685 3.6 1 5405
4 » 12 2 Z 4 1.1055 ©88.333 10.3 1.5405
Moo Z20 3 0 4 1.0832 50.651 0.3 1.5405
W [0005 2 B 21 2 1 4 1.0622z 92.871 0.1 1.5405
» 2z 1 1 5 1.042Z3 25.235 ZZ.4 1.5405—|
. 23 3 2 3 1.0423 9E5_Z35 4.3 1._5405 =
C1Th 2Th ©a Title: [FeS2 .

Bl piffraction diagram o=l

File VScale Print Saveimage Erase Difference  Help

intensity
(Calculsted
lpyrite cpi ( 1 54060 ()

JlJ'LJl - A

100 200 300 400 500 0.0 0.0 800 D00 oThets 100
: «|v| € [2Th= 28.26 d= 3166  |Click ona peakta index it, or click an aline of the list. Click and drag a boxto "zoom". Click an the right buttan to "unzoam"!
Stranka 11 odd 1 1111 na 163cm F 10 sl 52 ZA7M REY ROZ PRES Angliftina( (O

Metody zpracovin dira... || poudrin s

G om® Lot | & | 2 poudiix

£ 7Start
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Vidime shodu experimentu s teorii, co se tyCe pozic i intenzit
Mdzeme upravit FWHM teoretického zaznamu, nebot je zde jista diference

P\PouDRIX (15/11/03)

File Resuts Erase Help Abodt Quit

X rays

Source: X ray tube

Neutrons || B Calcul.

W, b ok

1

=]
Results ‘

Dhkl 2Theta k*Inc. lawbda

N

Hapovéda — zadeite dotaz |+ %

Atom coordinates of the asymetric unit

A 1l dispersion

Cell parameters System

a

- AIwn'Lab |

® iy b4 E | Fop

5.4160 o |90
a0

54160 Ortho.
c [ 54160 ~ [30 Hewa = |

Select space group

HermanrMauguin] P43
Hal | P24 208 3
Space Group Kb, [205

Tehra,

Experiment Wavelen,
W 1.54056
30.838
35.150
0.001

v 0

0.005

Fe

o |

CiTh, & 2Th C/Q Title: |5IETHUN\ESXHD SCAN

0.00000 | 0.00000 000000 1.00 1.00d
S 038488 | 033488 038488 1.00 1.00C

|15405|15405| |ﬂ

Elem.| ' f
Fe | 0.000 0000
S | 0000 | 0000

k=

100

0.0001850

z

2.7080 23.051 100.0 1.54056

Y

Pl piffraction diagram

Fle YScale Prit Saveimage Erase Difference Help

~=lol x|

Intensity
Calculsted
foyrite.cpi ( 1.54060 1)

3o
+|‘| .| a I2Th= 33.86 d= 2645

« o w4

Strdnka 12 odd 1 1212 na34em £03 sl 1 Zhzl REY ROZ PAES  Angicina( 103
Dstart| @ €3 o m® Lot | e | _# poudrix | ) Metoy apracovant dra... |[T] poudrix s« DRl oo
Pl POUDRIX (15/11/03) _(ol x| =18(x]
File Resuts Erase Help About Guit Hapovda - zadefte dokaz [+ X
[Data (p Xrays | Neutrons [{[ Calcul. Results ‘ .
SDI‘I[EE'X[ﬂy tube Nb. h k Dhkl ZTheta k*Int. lambda
Cell parameters System Atom coordinates of the asymetric unit A 1l dispersion K=  0.0001850 i zl
o[ 54160 ¢z[a0 - | [om[Lab = ¥ Z B F‘npﬂ 1.5408 [ 15406 iI 100 2.7080 23.051 100.0 1.54055
54160 [0 ;ﬁ‘};ao Fe 0.00000  0.00000 000000 1.00 1.00Cd [Elem | ' N
o[ 5460 v [a0 Hees || s 0.38488 038488 (038488 1.00 1.00C Fe 0000 0000
Select space group 7] [ e -
Hemanrn-Mauguin{PA3
Hall [-P 2AC 248 3
Space Group Nb. [205
Experiment Wavelength
N 1654056  |Multiple'w.L. a
Makal
281 | 30838 |pMcKaz
35160 [MoKmay
222 MokBst <
U [0.om _'—I
v o Cuka2 KT} L
Cukmoy —
o |, o

CiTh. #2Th C/Q Title: |5|ETHDNH:S><HD SCAN

P\ piffraction diagranm

File YScale Print Saveimage Erase Difference  Help

=

Itensity
Calculsted
loyrite cpi (1 54060 ()

ot

320

330

340

%0

2Theta

s |y T 2

“« o4

. 2Th= 3115 d= 2868 |Click on a peak toindex it or click on aline of the list. Click and drag a boxto "zoom". Click an the right button to "unzoom'

Strénka 12 odd 1

Lrstart| @ & o B O

1212

ZAZN REY ROZ PRE:

| & it

na 13.9em F 5 slo1

7 pyrit

0

5 Angitina (

| 2 poudix

| 8 mtody zpracovant dira. . |[ poudrix

s

Pokud budete pouzivat tento program, je dobré Cist hodnoty v live-view.
Program sice nabizi export vysledku, nicméné byva chybny
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6. Indexovani difrakcniho zaznamu

Uhlovym hodnotam difrakci ziskanych z profilového fitovani pfifazujeme dané
indexy hkl, které reprezentuji dané osnovy rovin mezi nimiz se ony dané
mezirovinné vzdalenosti nachazeji.

Nuze

2Th h k [
28.5262 1 1 1
33.0488 0 0 2
37.0854 1 0 2
40.7788 1 1 2
47.435 2 0 2
56.2819 3 1 1
59.0373 2 2 2
61.6825 3 0 2
64.2884 2 1 3
76.6032 3 1 3
78.9824 0 2 4
81.3175 1 2 4
83.6406 3 2 3
88.3092 2 2 4
95.2614 1 1 5
3 3 3
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7. Program UnitCell

http://www.ccp14.ac.uk/ccp/web-mirrors/crush/astaff/holland/UnitCell.html

Casto uzivany program v mineralogické obci. Metoda nelinearnich nejmensixh
¢tvercu. Souhrny ¢lanek od autort doporuduiji pfi pouzivani programu precist:

Holland, TJB & Redfer, SAT (1997) Unit cell refinement from powder
diffraction data: the use of regression diagnostics. Mineralogical Magazine 61:
65-77.

Mate nasledujici soubory:

I unitceliwin =181 x|
|°\ Je | = Paciat = wistnicik (€2} + unitcell = UnkCelwin - > & [Hedat 2]
Soubor Uprawile Zobrazt  Nastrojs  Mapovida
Uspoiddat = = Zobrazeni v Otewilt v () Zapsat na disk CD (7]
oblbens polathy Hazev = |+| patum zmény || T P | | velkost ||
examples 16.11,2010 18:13 _ Shoéka soubordi
[ polumenty 20 1034
1B Obrazky | ragts 16.11.2010 1813 Soubor DAT 18
B Hudba e el 16.11.2010 1513 Aplikace 6218
el & UnitCell_Info 16.11.2010 18113 Soubor DOC 0ke
 UnitCell_Infa 16.11.2010 1813 Textowy dokument ake
Sotky v L valpas 16.11.2010 1813 Soubor DAT 148
windows Jour| = |
windows Mail
windows Medi
windows NT

windows Phok
windows Park:
windows Sidet
winkart
wealibur
*fit
Rnview
Fythanzs
Swgetup
Temp
tmp
unit-cel
UnitCeltvin
| examples
Users
Windows
Healibur
wealiburData
ZALERN
zaloha_plocha_z
Tuzks
( HP_RECOWERY (D
(i Jednotka DVD RY
4 Jednotka DVD-ROI
N & stranky W = |

Ostart| @ G oo E® Dot [7untcewin &) metody zpracavni . . | [B] Microsoft Excel -pyrit | (@) Uiecell: Progrem to refi. | |[«Q TR o
Kde “Pyrit” byl vytvoFen jako kopie ze slozky “Examples”. Podivejte se, jak tyto

souborx vxpadail’.
I Pyrit - Poznamkovy blol =101 X]

Soubor Upravy Formét  Zobrazen! MépovEda
Pyrit, Kamil -
-2 2 18.93 4

=]
S
wie
WEo
(=T~
=11
[NTNTNTNEN
v
g D
BORNS

ST
IS

o MR W

SR N

~

rara

o

L

o

oo
i
o

o

o

BRI ORMN I Pl I IRl I Pl oeRMe 1 61 11T 1LRET
R
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http://www.ccp14.ac.uk/ccp/web-mirrors/crush/astaff/holland/UnitCell.html

Mame tedy “hlavi¢ku”, potom sloupce “hkl”, “pozice” (zde uhel). Zadani neni
pozicné citlivé, coz je jista vyhoda (narozdil napf. od starého programu
Burnham). Hlidat si, kde se Clovék uklikl neni vzdy pfijemné.

Vyplnime textovy soubor nasim pyritem

B Pyrit - Poznamkovy blok (=] 4]
Soubor  Upravy Format Zobrazeni Mapovéda

Pyrit, kamil =
111 28.526 B

D L R G S G o R L o o
CWRNNNNERONREO RO S
(O L B s B L T T S R T T T

-

o

a

=3

W

Ulozime

“Spustime UnitCell

o = Unitcell -0 x|
lt\y‘_aﬁ Unit Cell [V Brief diagnostics
—Input data:—— Crystal System: on:
" d spacings & Cubic " d spacing
¢ Tetragonal
& two thetas ~H i & 2 theta
sl
lambda: |1.
pmdaiN 1540593 {4 EGE o omble ¢ energy
" Energies ¢ Monoclinic
Beam 2theta[10.000 | € Triclinic CQEN2)
© Tim Holland and Simon Redfem ‘ Run Exit |

Nastavime dle obrazku, tzn. “Input data” mame ve formé 2tet, “lambda” délka
je jaka je (muzeme zménit na 1.54056 (je to celkem zanedbatelné)). Pyrit je a
snad i bude za normalnich podminek kubicky, “minimalizujeme” na 2t, coz ma
vyhodu minimalnim zavadénim nepresnosti a korelaci (viz. ¢lanek). “Brief
diagnostics” nam dava statistiku, “refine zero-shift” mdzeme nechat
nerefinovany

Press “Run”
Otevieme “Pyrit” a v mziku oka nam vyskodi vysledek:

Metody zpracovani difrakénich dat, G7661 15



2 2\ unit-cell\UnitCellWin' Pyrit.out
File Search
bu:pu: from program UnicCell - wmethod of TJE Holland & SAT Redfern 1335

sample title: Pyrit, Kamil

refined in cubic system, using wavelength 1 540833 L
minimising the sum of squares of residuals in 2 theta

Veighted assuming a value of sigma{Ztheta) = 0.00E deg

Cell parameter errors scale in direct proportion to this wei ghting value

parameter wvalue sigma 95% conf

a 5.41733 0.00008  0.0001%
cell wol 153.9851 0.007% 0.0L56

residuals: standard, average, and maximum deviations:-

sd (2T) = 0.0084 aad (2T} =0.0075 maxdev (2T =0.0Z10
sigmafit = 1.939
students £ = 2.13

Reciprocal cell parameters:

ar

params 0.1845927

sigua 0.0000028

Observed and fitted results: {dependent-varisble residuals »Zsd are bulleted)

no h k 1 diebs)  dicale) resid) 2T.cbs  2T.calc  res(2T
1 11 1 3.12654  2.12770 -0.00116 zg. 528 28.515 0.011
z o 0 oz 2.70826  2.70867 -0.00041 33.048 33.044 0.005
3 1 0 oz 2.42226  2.42270 -0.00045 37.085 37.078 0.007
4 11 oz 2.21095  2.z1l6Z -0.00066 40,778 40.766 0.013
5 z o oz 1.51508  1.91532 -0.0002¢ 47.435 47.428 0.006
5 a1 1 1.63322  1.6333% -0.00017 56.282 56.276 0.006
7 z oz oz 1.56340  1.56385 -0.0004% 55.037 55.018 0.018 *
El 3 0 oz 1.50253  1.50250  0.0000¢ 61.683 61.685 -0.002
E) z 1 3 1.44779  1.44784¢ -0.00005 64268 64.285 0.003
10 3 1 3 1.z4z82  1.24282 -0.00001 76,603 76.603 0.000
11 oz 4 1.z11z4  1.21135 -0.00011 76982 78.973 0.009
1z 1z 4 1.1s8zz4  1.18216  0.00008 81.318 81.325 -0.007
13 3z 3 1.155z2  1.154%8  0.0002¢ 83.641 83.662 -0.021 *
14 z oz 4 1.10580  1.10§81 -0.00001 88309 88.308 0.001
15 1 1 5 1.04z61  1.04257  0.00005 95,261 95,267 -0.006
16 a2 3 3 1.04z€1  1.042ZE7  0.0000E SE.ZEL 95267 -0.006

Kde mame poporadé:

1. Hlavicku

2. Shrnuti zadani refinementu

3. Novy mfizkovy/ové parametr/y po prob&hnuti refinementu, tedy zpfesnény
zde parametr jest 5.41733(8), nasleduje 95% hladina spolehlivosti, ktera
udava chybu na pozici 5.4173(2), coz odpovida i kolonce “sigmafit =
1.9396” kterou by mély byt hodnoty sigma nasobeny, zejména pokud je
vétsi nez 1. Vice v navodu+¢€lanku. Nasleduje hodnota reciprokého
kubického parametru

4. Oddéleni udavajici pro jednotlivé hkl namérené hodnoty mezirovinnych
vzdalenosti (dobs), vypoctené (dcalc), jejich rozdil (res(d)) a to samé pro
uhlovou informaci

Metody zpracovani difrakénich dat, G7661 16



File Search

h
1
x)
1
1
4
3
Z
3
=4
3
o
1
3
Z
1
3

Regression diagnostics

WHRMMENMNMMEROMREOROO R

[ R R A N R A R SR

diohs)

FRFRRFRRRRRRRRRMMRD

{for

{a) potentially deleterious

no h

k

[N

W

oooo

.1lZe54
.708E8
I et
JE1035
31508
_B33EF
E&340
EOZE3
44773
LE4ZBE
JEllE4
J182E24
.l55z22
.1losa0
_04z261
_04z261

dicale)
12770
70287
42270
zZ11eZ
21532
63339
Eez8E
EDzED
44754
z4z82
Z113E
1l2z16
15433
lngal
04zE57
04zE57

FRFRRFRRRRRRRRRMMRD

resid)
.00lle
.00041
.0004t
.000&E
.oo0z4
.ooo17?
.00044
.0oo04
.oooos
.0oooL
.00011
.oooog
.oo0zE4
.0oooL
.ooong
.ooong

deletion of each ocbservation i):

or influential observations affecting the fit:

hat

.038
.0ag

148
148

_1EE

dfFits

0.433
-0.2a7
-0.251
-0.251

o_L0n

th) observations most strongly affecting the

cell parameter changes

"

D wrrmmRMN e

LfEBetas:
no h
4 1
7 b4
11 x)
1z 1
1z 2
1t 1
1& 2
,
A dale

(O

N wmwewmnmn

da

34
TE
55
-4
-1l4&
-E0
-E0

dv

tas % of

Rstudc

Z2.187
-£.71&
-0.603
-0.603

Z._000

sigmali]

1.7373
l.6z248
1.

1.38E21

IBEL

parameter values
their standard deviations):

leduje regresni diagnostika.
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8. Program Celref

Program pro refinement mfizkovych parametrd metodou nejmenSich ¢tvercu. Vyhoda
je visualizace powder patternu, tedy okamzita kontrola, co se déje. Nevyhoda je
zdlouhavy input dat.

FLREF ¥3 (1 03) o ] 3

File Erase About Exit Help

Currerit values Measred reflections | Iniial call parameters | Selection of the reffections | Call refinement |

First step: Enter the Bragg angles of the measuiad
Ieflections: -

-By keyboard: Enter the wavelength in the "Cunent
"values' dialog bow, click on the button "Keyboard'!
then enter the measured values in the grid box.

-From a file, click on the button "File" to load a Diffrac-At,
HFIT or'wINFIT file.

By measuring diectly on 5 diagram. Click on the button
" Digran'”

'You also can use an indexed list of h. k. |, 2Theta,

-This list can be loaded from an existing file [ Ist extension]:
For that select the “Load an Dld 2Theta indewed list [ lst]
item of the File menu,

It also can be created in fing from the keyboard and then
savadinto a *lst file: Use the "Create a naw 2Theta
indexed list [*Ist)'" item of the File menu,

” Ca @ 29“' B | =4 |‘| 'H Ze | X | %l Click and drag a reciangle to "Zoom”". "Z- " button to "Unzoom" ‘- 0 IJ EIKII

“File” — “Open” — “Profile file — “.Cpi” — “Pyrite.cpi”
ELREF ¥3 (17, B

Curent values Fieasined refizcfions Y nijal cel parameters | Selection of the reflections | Cel refinement |

A=[1 54080 First step: Enter the Bragg andles of the measured
F:2 B E2 Dig flsol
261 =[ 00 Keyboard File Diagiam ~ g & og ||kt
= 10001

260 By keyboard: Enter the wavelength in the "Curert
values” dialog b, click on the button Keyboard”

@® ok then enter the measured values in the grid box.

-From a file. click on the button "File" to load 2 Diffiac-4t,
HFIT on WANFIT file.

By measuiing diectly on a diagram. Cick on the bulton
Diagram’".

'Vou also can use an indewed list of b, k, |, 2Theta,

This st can be loaded from an existing file [Ist extersion):
For that select the "Load an OId 2Theta indesed lst [* t]
Fow digram tem o the File menu

7= e e It alsa can be created i i from the keyboard and then
savedinio a =t file: Use the "Creale 2 new 2T heta

Sample: indexed list [* 1st]" item of the File menu

Anode: |Cu
A 281 282

15406 | 26.00 | 10000

Observed profll: pyrie.cpi

1

o 00 oo b0 &30 o0 8300 00 1800

Click and drag a rectangle to "Zoom". "Z- " tton to "Unzoom” ‘- I EIKI

[0 o2
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Click on button “Diagram” — objevi se nové okno — Click on “Peak search”

CELREF ¥3 {17/10/03)
File Erase About Exit Help

| Current values e e T e T e e e o e al I’I
Measure the reflection angles on the diagram ] 73]
Flle Options Peak Search Peakkill Help Quit

N Peak Search parameters If there is no pattern, open a profile file.
Observed reflections (2theta) p To make & Zoom, press the left button and drag the

Theta - P Threshald |_ J— rectangle. To unzoom click on the Z- buttan.
2681 = |_25 w0 Min Width (7 IT |_ J— To measure the positions of the peaks on the disgram:
262 = 10001 1By hand". Click anthe peak with the left button.
Max Width (%)
e 2 Butomatic peak Search™ Click on the "Peak Search"
Saurce contamination ftem of the menu and acjust the parameters.
“ou can mix the bath methocds:

Theta 1ange

Prof. File: pwrite.cpi A %
N To delete a measured reflection, bring the cursor on the
1|Cu b
Anode L1 |1.3322|1 line and click with the right button; or bouble click on the
Wl a2 Ratio Lz 1025 [os corresponding line of the list.
|1.54055 |1.54439 050

i) 261 262

1.54060 I 26.00 | 10001 LI

00 400 500 £00 700 B0.0 ET 1t

||2T= 80,92 d- 1187 | = |<| »H z-| xl@lM pyrite.cpi

Nastavte hodnoty z obrazku
=5

File Erase About Exit Help
Measure the reflectlon angles on the
File Options Pesk Search PeakKill Help Quit

=10f x|

If there is no pattern, open & profile file
Theta range Observed reflections (2theta) Eeab Seachiiaisles To make & zoom, press the left button and drag the
SThets | DHid N I Threshald : |— J— rectangle. To unzoom click on the: Z- button
28 541 3125 | 177231 "y & =
To measure the positions of the peaks on the disgram:
LS 26.00 Ifin Width (%) |E I_
262 = | 100m i bl U5 BN gl S 1/"By hand": Click on the peak with the left button
B TN | 2421 | 20237 3 Wa \Width () '-D_ I—
(E | 40.807 2210 | 16732/ 4 4 T 2MAutomatic peak Search®. Click onthe "Peak Search”
47 471 1814 | 20007 5 Colar Codle e A item of the menu and adjust the parameters.
R et 50,464 1807 9366 B . K Alpha . . *ou can mix the both methods:
J S6.¥8 | 1632 0527 Ta delete & measured reflection, bring the cursor on the
Anode:jou W ¥ iphat oring
ine: and click with the: rigk on; or bouble click on the
S9085 | 1563 10783 8 B a2 v line: ane! cick with the right button, or beuble olick on th
whing I if the: list
Al A2 Ra.tlo G1Ea7 | 1802 | 15852 8 e L2[102s [os corresponding ling of the f
1.54056 |1.54438 | 050 64788 1448 [1574070 . epsianah
A 281 282 78.595 1.243 | 1281811
154080 [ 2600 | 10001 seass | 4 | anar 1o 2l ¥ Search | o Close

1 2 3 4 5 & 7 B 9 10 12 T4 16 17 18 19

300 50.0 700 80.0 500 1l

]2T 5104 d= 1788 .|@|<|»|—|:| x|®|/\ﬁj pyrite.cpi

Poté click na “Options” — “DrawSecond Derivate”

V programu se pohybujeme sipkami na spodni liste. Z- je oddaleni. POZOR, x
rusi vse. Casto se clovek uklikne.
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CELREF ¥3 (17/10/03) -l i - o x|
Fie Erese About Exit Help

T

T == ———a . |

asure the reflection angles on the diagram o (=] 5]

Flle Options PeakSearch Peakkil Help Quit
; Peak Search " [fthere is o pattern, open @ profie fie.
Theta range Observed reflections (2theta) TR s B Ta make & zoom, press the left button and drag the
ey Threshald : |2 — J— tectangle. To unzaom olick onithe Z- buttan
e BN o i )
To measurs the postions of the peaks on the diagram
261 = 0 Min Width () Joao T Ji
ol Ml S 1By hand": Click onithe peak with the left button
262 =| 10001 FAN | 2421 | 20237 3 Max Widh () T Ji ¥ : P
@ | a7 | 2210 16732 4 R R R, 28utometic peak Search®; Click an the "Peak Search”
47arl | 1814 20007 5 Colar Code Source cortamination | tem of the menu and acjust ths parameters.
T P TR R e W . . You can mix the keth methads.
sE319 | 1632 21052 7 delete @ measured refiection, bring the cursor on the
Ariod l_c W K Alha l_l_ To , bring
e 59 065 1563 10783 8 . K Alphaz L 1 9221 line: and click with the right button; of bouble click on the
ding lins o the st
15?;1055 1?5“42439 R;“;E_ 61697 | 1502 15652 @ B Ui bt 21025 fos e
[ 64209 | 1448 1574010 B L2 o Aigha)
. 281 280 TESE5 | 1243 1281811
|1.54c|su 2600 [10001 || 7aam | 1o anar an T o Close
i ‘\'” 3 T 5. 15 ] 19 ead1 n1_11‘2 A 1'1.;: 1E-
i
W»_,J Lppmerasalies b wuwmwwh b e . ‘.\H,_M_
BT a0 5tjo £00 700 ol | 00 1t
[e= 8363 0= 1155 | E.>|~| |—| z-| xl@'M pynte._tpl:|

Takto se zobrazi 2nd derivate. Projedte v priblizeni cely zaznam a zjistete, jak
jsou nahledany pozice (v minimu druhe derivace)

OK. Pak “File”, “Save”, “Measured peaks”, “Bruker format” (.dif)

Napr. “Pyrite.dif”, OK.

Close the dialog.

Poté “File”, “Open”, “Peak file”, “Bruker format”, “Pyrite.dif’

CELREF ¥3 (1
File Erase About

3)

Exit Help

Current values

A =[1.54060
261 =| 2600
262 — | 100m

@ ok I

Measwed peaks
File: pyrite.dif
Sample:

Anode: |Cu
A 281 262
15406 | 2844 | 9957

Fia diagrarn

File: pyrite.cpi
Sample
Anode:  |Cu
A 281 262

15406 | 2600 | 100.00

{Heasuied reflection:

Keyboard

Initial call parameters | Selection of the reflections | Cell sfinement |

First step: Enter the Bragg angles of the measured
reflections:

By keyboard: Enter the wavelength in the Curient
‘values” dialog bo, cick on the butien “Kevboard"”
then erter the measured values in the grid bor.

-From a file, click on the button "File'" to load a Diffrac-4t,
AFIT or WwINFIT file,

-8y measuing directly on & diagram. Cick on the bution
“Diagram"

'You also can use an indexed list of h, k. || 2Theta,

This lst can be loaded from an existing file [Ist extension)
For that select the "Load an 0ld 2T heta indexed list [%15t)
tem of the File men

1t also can be created in line fiom the keyboard and then
savedinto a "Jstfile: Use the "Create a new 2Theta
indexed list (% 154" item of the File men

I [al 1]
Measured reflections: pyrite. dif Observed profile: pyite. opi
[E RN LJ _”J — - LI——
30.00 40.00 50.00 60.00 70.00 80.00 50.00 1000
Lo @] 2| =[[]=[x[a]

Click and drag a vectangle to "Zoom"

2" button to "Unzoon” |

Metody zpracovani difrakénich dat, G7661
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Click na “Initial cell parameters” a button’keyboard”

[i¥ CELREF ¥3 (17, 03)
File Erase About Exit Help

B =

Cunent values

A =1 52080
261 =[ 2500
262 = [ 10001

@ ok
Measured peaks

File: pyrite. if

Sample:

Anode: |Cu

@Keybuardl B File I BR Save l % Erase

election of the reflections | Cell efinement |

Second step: Enter the initial cell parameters

By keyboard: Cllick on the 3Keyboard" button. Selsct

Enter the initial call parameters by keyboard}
System — e

B Cale.
al_ lal
o Bl— B Ed/Print
Ty e

H-M standard symbols

Getspec symbols {H-M and Hall

Caloulated diagram

———c

A 281 282
1.5406 | 2844 | 9967

Flaw diagram

File: pyrits.cpi

Sample:

Anode:  |Cu

A 261 262

the system, the space group, then enter the values of
the parameters, the wavelength, the range of Braga
angles, Then click an "Cale.” butten

-From a CELREF =.cip file: Click on the "Load" button of
the tool bar

-To save the cell parameters in a CELREF . ciy file, click
on the "Save" button.

Ta display the conditions limiting the passible reflections,
click on the *Display esist.” buttan

15406 | 26.00 | 100.01

Diagram =[O x|
M s eflsctions: pyrite df Dhissiwed pirofie: pyiits i
Mwuk A,JLA,M_ 2 ,J\ e k”JﬁMN,A § NI S N O A
30m ano 500 50 700 Bl 30m 100¢

|| Ca & 29|2T: 6415 d= 1451 | (=3 |<| >|+| Z'l X | %l Click and drag arectangle to "Zoow". "Z- " button to "Unzoow” ‘-U I\/ UKI|:

Vyberte moznost “Cubic” v okné “System”,v okné “H-M standard symbols’
vyberte prostorovou grupu “Pa3” a vyplnte mfizkovy parametr a = 5.416 a

stistknéte “Calc.”

[0 CELREF ¥3 {17, 3)
File Erase About Exit Help

=121

Current values

A =[154060

Measured reflections  Initial =l parameters | Selection of the reffections | Cellrefinement |

?Keybaaml B File l B Save I & Erase

Second step: Enter the inilial cel parameters

-By keyboard: Cilick on the 3Keyboard" button. Select

281 =| 00
262 — | 10001
@ ok |

Measured peaks
File: pyrite.dif
Sample:

Anode: |Cu

System  Initisl cel

[H calc. |
a| 5460 o[ 30000 J

b [54160 5 [50000 £ Ed/Pin
n’m‘gﬂj ¢ [5460  [s0000 )

HM standard spmbols

Tatra.
Ortho,
Hexa,

Gtspec symbols [H-M and Hall

Callated diagram

00 2| 2708033052

10224221 | 37.088
11222111 | 40777
202139148 4744

e 261 262

1.5406 | 2844 | 9967

Raw diagram

File: pyrite.cpi

Sample:

Anode; |Cu

b 261 260

DA-3 - ZAC ZRE 3 z08

F23 +|[rpas F2z3-1Db 203 af 12219053 50514

123 FD3-2 -F 2UV ZVH 3 203

F313 J e i o e 11 3| 1,6330| 56.291

1213 maz -F ZUV ZVW 3 203 22 2| 15635 539.038

Emg EE ey S do e el 30215021 61.702
IM-3 -Izz3z z04

?615 e Izz3 204 21 3| 1.4475| B4.304

M3 DRI~ -P ZAC ZREB 3 208 004 13540| 63.348

32213136 | 71.806
10413136 | 71.806
11 4172766 | 742301 =]

the spstem, the space group, then enter the values of
the parameters, the wavelenath, the range of Braga
angles. Then click on “Cale." buiton

-From a CELREF *.emy file: Click on the “Load" button of
the tool bar

-To save the cell parameters in a CELREF *.ciy file, click
on the “Save'" button,

-Ta display the conditions limiting the passible reflections,
clck on the "Display exist.” button.

15406 | 26.00 | 100.01

[0 Diagram -oi x|}
Measured reflections: pyrite.dif Observed profile: pyrite.cpi \
. i _ A

3000 .00 s0po 000 ’70.00 ‘ 500 i Tu ‘ 1Tut
Calculated reflactions

|| Cg & 23| | = |‘| 'H I- | X | %l Click and drag arectangle to "Zoom". "Z-" button o "Unzoom” |}

Zobrazi se napocitané pozice dle zadanych parametr(

Prejdéte do dalSiho dialogu “Selection of the reflections”, select “Mouse

selection Mode 2”.
Kliknéte na ¢ernou usecku v difrakénim profilu a po té ji odpovidajici teoretické
linii ve spod (zelend). Po tomto ukonu zmodraji a oznadi se Cislici 1.
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File Erase About Exit Help

=[] ]

T
Curtent values. Measured reflections | Iniial cell parameters  Selection of the reflections | Cellrefinement |
= Mouse Select
A= 1 54060 Auto Sel | e Mode? (- Mode3 | AddModi | Save | Merge Delele I Restore | 3 gtolerance | 0.100
281 = 2621 _ .
sep—| 148 Selected reflections Measured reflections | Calculated reflections =
Nb. [ h k 12T Obs [2T Calc [ Difl. | Mb[ DRkl | 2Theta | || [h k I DRkl [2Theta] s
& ox 111 28541| 28523| 0019 1| 31248 | 2654
e 2 | 27065 | 33.071 002 27080 33052
3| 24208 | 3N 10224221 37.088
File: pyrite.cif & | 2209 | 40807 11 2] 22111 40777
Sample 5 | 19137 | 4747 202 19148 47.481
fnode: [T & | 78070 | 50454 12 2| 1.8053 50514
A 28l 262 7| 18322 | w318 113 16330 66291
15406 [ 244 [ 9967 8 | 185627 | B9.065 32215635 59035
R 9 | 15022 | B1.697 302|15021 61.702
2w diagiam
g 10| 14476 | 64.298 27 3| 14475 B4.304
File: pyrite. cpi 11 | 12473 | 76535 004|13540| 69348
Sample
1 e T 322/ 13136| T1B06) | [ e 7 actvated, Cick FIFST an cberved
Anode: [Cu 13| 11822 | @139 104 13136 71.808 eflection bar THEN on the correspandant calculated
eflzction bar on the diagram
A 281 260 14 | 11550 | 83660 o 171 4] 1.2768 74_230L| i
TE4DE | 2600 [ 10001 ——_—_———— ST R TR AR

Measured reflections: pyrite.dif To unselect a reflection. click on the bar with the right button

=0

Observed profile: pyrite.cpi

Y | S

27.00 2800 ‘

1

23,00 36.00 3100

Calculated isflections

” o & z0ET- 2322 d- 3054 | =

= x[a]

Click and drag a rectangle to "Zoom". "Z- " button to "Unzoom"

Pokracuijte timto zptsobem i u dalSich difrakci

File Erase About Exit Help

=of ]

7
Current values Measured reflections | Initial cell parameters S elestion of the reflectians ||:e|| refinement |
- Mouse Select
A= 54080 AutnSel [T et Mode2 ¢ Modes | AddfModi | Sava ‘ Mergs Delets Restors J o9 gtalerance | 0 100
261 =[ 6m _
2680 = | 10001 Selected reflections Measured reflections | Calculated reflections -
Wb [ 1k 1]270bs [2T Cals | D [«] ||[Wb Dhkl [ 2Theta | = bk | Dkl [2Theta [«
0K | 111 20532 28523 0.000 T [ 3159 | Za532 111 a1269| 28523
Measured pesks. 2002 33045 33052 -0.007 7| 27086 | M4 00 2| 27080| 33052
I 3| 102] 37097 37088 0003 3| 24215 37097 102 24221 37.088
e it 4 112 073 077 00 4| 22113 40779 112 2211 077
PR 5| 202 47046 | 47481 | 0.005 5| 19147 | 47.485 202 19148 4740
Anode: [Cu 6| 122] 50451 50514 -0.083 £ | 18074 | 50451 122 1.8053| 50514
A 281 268 7113 56283 56291 0008 7 | 16332 | 56283 113 16330 56251
1.6406 2844 | 9967 G| 222 53024 5903 0.0 8 | 15637 | 59.024 2 22[15635( 59035
9302|6167 61702 0.02 15026 | £1.673 302 15021 | 61702
Flaw disgram ;
10| 21 3| 64293 64304 -0.005 14476 | B4298 213 14475 | 64304
File: pyite. cpi 11| 313 76595 | 76625 -0.071 12429 | 76595 00 4| 13540 63.348
Sample: T T 7]
12| Uere|apspt (128 R “002e 1214 | Faan SEEEE [T Selection Mode 2 activated. Click FIRST ah observed
Anode: |Cu 13 124 81326 81350 -0025 11822 | 81325 104 13136 71806 reflection bar THEN an the conespondant caleulated
T T i e T A e reflection bar on the diagram
5 || IS el g | MRS RSl i) | R o
15406 | 2600 [ 10000 . mtlie sl
gram . o [ 3]
Measured reflections: pyrite.dif To unselect a reflection, click on the bar with the right buttan Observed profile: pyrite.cpi
il 1 12 13 {4 5 &
00 a0d 50 fio &0.00 Pion 800 a0 1o
1 2 3 &
Calculated reflections

” g @ 29‘[2‘& 5362 d= 1708

x|

=]

10 11 2 3 03 1
Click and drag arectangle to "Zoom". "Z-" hutton to "Unzoom" ‘

] B
o

Jdété do dialogu Cell refinement a stisknete tlaCitko s Kalkulackou. Program

ukaze refinované hodnoty
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File Erase About Exit Help

T
Current values Measured reflections | Initial cell parameters | Selection of the reflections ~ Cell nahnemant|
=1 54080
=00 Before refinement ‘ 2 @‘ I X‘ @,I After refinemeant
261 =[ 2600 .[h K I[2T Obs [270bs-shit[2T Calc[ Dift. | « — — o Wkl [2TObsshitt [2TCalc[ Di. | =
Parameters
262 = [ 1000 111 26532 28532 | 28523 O.0100 Initial Refined  Sigmas __ Tarefine 111 28532 | 28.515] 0.0176
2002 33045 33045 | 3305200070 a 54174 [ 0.0010 = 2| 002 33045 | 33.043| 0.0018
ﬂ 3102 37097 37097 | 37088 0.0091 b [E#E0 [ 6474 [ommo 3| 102 | 3087 | 3077 0.0792
oz pzeis 40112 40773 40773 | 40777 0.0043 = TaeE [ =ame | o - 4112 40773 | 40.765| 0.0063
File: e, dif 5 2002 47446 47446 | 47441 00049 5[ 202 | 47446 | 47428 00782
e 6 122 50451 50451 | 50514 00832 a | 90000 | 0o 0000 r 5|12z 50451 | 505000043
= 7113 562083 656203 | 56291 0.0080 p [90000 [s0oo0 | o000 r 71113 86283 | B6.275| 0.0081
Anade: |Cu 6| 222 59024 59024 | 59035 0.0105 v [anom [ enmo0 o0 - 6| 222 | 59024 | 59.016| 0.0065
a 281 262 9302 6167 61679 | 61702 00225 5| 302 51679 | 61.684|-0.0045
—— A2@ [0.000000 [0.000000 [Doooooo
15406 [ ze44 [ @967 || [10) 21 3| 64258 64298 | 64304 0.0056 : 0] 213 | 64298 | 64.285| 00133
e — 11 313 76535 7659 | 76625 0.0307 J | 154050 |1.54080 | 0.00000 u 11 373 | 7659 | 76.602[-0.0071
12/ 024 78971 7897 | 78997 0.0261 12) 024 | 79971 | 78.972| 0.0074
Vol [ 1sssr [ 1sess| oo2eo
(AL UL 13| 1 24| 61325 61325 | 61.350] 0.0246 13 124 | @132 | 61.324] 00013
Stz 14| 23 3| 83660 BIGG0 | G668 -0.026 14| 233 B3G60 | BA.GET [-0.00M2
Anode: |Cu 15| 2 24| 86305 6305 | 68336 00303 5] 224 | 88305 | 8a307|-00017 - |
A 281 263 Mean square deviation | 0.02565 kean square deviation | 0.01557
15406 [ 2600 [100m
=101
Masuied eflections: pyrite.dif_ To unselect a reflection, dlick on the bar with the right button Observed profile: pyite. cpi
o LI PR T 1 5 3
30,00 o 5600 &0.00 Fion 30,0 40,00 1006
k] 10 o1z 43 14 5 16
Calculated reflections

” Lol IO 20||2T: 96.75 d= 1122 | = |‘| ‘HEI X | %l Click and drag arectangle to "Zoom'. "Z-" hutton to "Tnzoom”

Vlevo, hodnoty pfed, uprostfed mfizkové parametry, vpravo hodnoty po
refinementu s mean square deviationa uhlech.

Zkusmo zavedeme korekci na zero-shift/displacement (kolonka v odd. Mfiz.
Parametri oznacena delta2theta). ZjiStujeme, Zze nema vliv, ba naopak fit
zhorsi.

Export:
Click na znacku programu Excel

File Erase About Exit Help

T
Curent vahizs Measred reflections | Iniia cell parameters | Selection of the reflections  Cellrefinement |
= » - WaBbCcl AaBbCcl
L0 Befare refinement ‘ f)‘ @‘ J EJ @,J After refinement VR
odtitu dramé.
261 = 2600 NE.[h k T[27 Obe [2T0bs<hit|2T Cale ® o] Rk [ 270bsshit
Parameters
282 = 10001 111 28632 28632 it il By e o] sres T e e T11 | 28532 styly
2| 002|33045 33045 a | 54160 | 54174 | 00010 v 2/ 002 | 33045 VAT boeds el e
QG} o l 3[102|3os| 0y b [B4i60 | 6474 |ooom 3| 102 | Fr0% ; ;
| BN c T || [2 e
e P AR O e N S ana e R
5 ample: =773 p [o I B [=[ 3]
Anodz: [Eu g 223 ra
i List
e aa e | o E
. ® Shot € Long
15406 [ 2848 [ @67 || 10 2713 efR(°[00
= R a [
A ciogie. 534 Seleo (hie tont o be ransfered to Excel . copy it in the cipboard '
Pl phite exd | val [ and paste itin an Excel window J
Sample: 14 233 CELREF Version 3. 1Z_1.2011 14:30:4% ;I
e pyrive ais 1
e 15224 . Initial values  : (Refinement kevs on Znd line) ¢
l— e/R{") Laubda a b e alpha  beta gamma Vol
£ 201 262 Mean i deviation | 002565 0.00 1.54060 54160 5.4160 5.4160 S0.000 S0.000 90.000 158.9
15408 [ 2600 [ 10007 3 = T & 5 5 5 5
Final walues : (Btandard errors on Znd line) :
e/R{®)] Lambda a b < alpha beta ganua Vol.
Measured refleclions. pyite.dif_ To uniselect a refleclion, click on the bat wilh the iight button 0.00 1.54060 $.4174¢ 54174 £.4174 50.000 $0.000 $0.000  153.0
0.00 000000 0.0010 0.0000 00000 0.000 0.000  0.000
H K L ZTi0bs) ZT-Zero 2ThiCal} Dif
& ¥ 1 28.53z5 28.8325 Z8.5149 0.0176
o o z 33_0453 330453 33.0435 0.oo18
& o 2z 27.0866 37.0966 37.0774 0.013%z
s 1 2z 40_7726 40.7726 40.7657 0.0069
z o z 47_s463 47_4463 47_4z81 o olez
& z & £0.4503 £0.4502 £0. 5000 -0.0431
Lﬂm_%-) & 1 3 56_2831 5&._za3l 86.2750 0.00&81
2 2 2 59_0244 530244 55_0178 0_00ss
4 T T 3 2 o z EL.E793 €l.67593 El.6833 -0.0048
30.00 4000 50.00 60.00 z 1 3 64.2980 64.2980 64.2847 0.0133
3 1 3 76.5945 76.5945 76.601l6 -0.0071
Ll 3 a z 4 783708 78.9708 78.97z22 -0.0014
ed reflections & z 4 Bl.3Z51 81.32z51 B1.3238 0.0013
i = € 3 3 §3.6556 83.6596 83.6608 -0.001z2
|| Co @ 29|2T= 8423 d=1.143 | El'l ‘= | Z-l X | %| Click anc z 2 4 #8_ 3054 883054 #8.3071 -0.0017
= —=| 3 3 o5_2583 352583 5. 2651 -0_0088
= Vie =
ul refi % Cancel
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Vybrat moznost long. Oznacit vSe, ctrl+c, ctrl+v do Excelu (nutno nezavisle

otefit).

Pozor na importované hodnoty zpfesnéného mfizkového objemu. Je zde
chyba a dojde k importu bez sigma.

Metody zpracovani difrakénich dat, G7661

24



9. Program JANA2006

Petficek et al. (2006)

Komplexni nastroj krystalografické analyzy, umoznuijici fFeSeni krystalovych
struktur pomoci “dcefinych”/vyvolatelnych programd, jako jsou Superflip
(Palatinus and Chapuis 2007) nebo SIR97 (Altomare et al. 1997), a refinement
krystalovych struktur na zakladé monokrystalovych/praskovych dat
RTG/neutron/elektron zdoju.

B8 File  Editfview  Run  Parameters  Tools

I it

Ediths0

Structure: C:l¥ealiburDataljach@Sz_ 3struckitmph-—-

Prvni kroky — pohyb v zakladnim okné
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1. Le Bail refinement eulytinu, kub. Bis(SiO4);

File — Structure — New, vyberete soubor eulytite.dat

(UH " | Jana2006

Specify type of the file to be imported

Single crystal: (s: known diffractometer formats

reflection file corrected for LP and absorption
Powder data: various CW Formats

warious TOFJED formats

From FullProf
Structure: from SHELX

From CIF

from x0

from Jana2000

from PDE
Magnetic: nuclear model made inkerackively

- nuclear model from SHELX
nuclear mode From CIF

nuclear model from JanaZoog

Cancel

Structure: C:iUsers\kubatkoiDesktopimetody _praktickateulytinieulytin_bb_05clona [001-005]

Select “powder data”
+ T

Powder data from:
File name | eulytite,dat EBrowse
MAC format 11-BM
G543 Format CPI format
Riet? formats UXD Farmat (Siemens/Bruker)
ILL D1AD2E (Rietveld-Hewat format) Jana2000 Format
ILL D1AfD2E standard Formak PAMaltical ZROML
ILL D1B/D20 Free Format of I values
Saclay format % Free format of th, I,[sig(L)]
PSI Format
Show details about the selected format

Debye-scherrer method

iBragg-Brentanno method - Fixed Divergence Sit:

EBragg-Brentanno method - Yariable Divergence Slit

Another funknown method

Cancel

Structure: C:ilsersikubatkoiDeskiopimetody_praktickaleulytinteulytin_bb_0Sclona [001-005]

“Next”
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Cell parameters:

Target dimension:

. Hrays Heray tube
Meutrons
Electrons
Kalphal {Kalphaz doublet

Wave length 1.54051

B

Completejcorrect experimental parameters

Info about metrics parameters

Polarization correction:
Circular polarization
Perpendicular setting

Parallel setting

Info

Info

Linearly polarized beam

Monochromator parameters:
Glancing angle | 13.28515
Set glancing angle For graphite

Temperature | 293 Perfectness 0.5

Structure: CiiUsers\kubatkolDeskbopimetody _prakbickaleulytinieulytin_bb_0Sclona [001-005]

Vyplnite do kolonky “cell parameters” hodnotu kubického mfizkového
parametru a = 10.2867

Jana2006

Complete/correct experimental parameters
Cell parameters: 10,2867 10.2867 10,2867 90 90 90

Target dimension: 3 Info about metrics parameters

Borays E-ray tube Polarization correction:
Meutrons ®: Circular polarization
Electrons Perpendicular setting  Info

Parallel setting Info

ave length #1 | 1.54051

Linearly polarized beam
Wave length #2 | 1.54433

T#2I#1) 0.497

Temperature | 293

Cancel

Structure: C:\Usersikubatko\Desktopimetody_prakkickaleulytinteulytin_bb_0Sclona [001-005]

“Next”
Reading of pattern, counting out reflections

Pak “OK”

Metody zpracovani difrakénich dat, G7661
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| would like to accept changes
OK

Pak se objevi nasledujici okno

Refinement of the powder profile by the le Bail algorithm

Ruwp= —

Edit profile parameters | Run Refine

Edit refinement commands | Show powder profile

[ Recouerparameters
Finish

Structure: C:iUsersiKubatkoiDesktopimetody _praktickaleulytin|eulytin_bb_0Sclona [001-005]

Zacénéte “Edit refinement commands”
M Jonaz00s Refinecommends
jie$

Refine commands

SelectjListing ] o ] Modulation

@ Use damping method @ Sigmaweight  Instability Factar

Damping Factor € Use Marguart technique €7 Unit weight

Use dynamical LS method = if Rw tolerance larger than reduce the damping by a factor
=
After ;I cycles try to enlarge it back.
Check For convergence =3 stop iF max(changefs.u.)<. in [t |21 consgrutive cydes.
Disable atoms having too large isotropic ADF parameter = ADP(isa) limit for disabling

Automatic refinement keys D Apply Berar's correction

Automatic symmetry restrictions i Frequency of le Bail decomposition

Structure: CriUsersikubatkolDeskkopimetody _prakkickalsulytinieulytin_bb_0Sclona [001-005]
Zvyste pocet cykli na 100
Zaskrtnéte "Apply Berar’s correction”
“OK”

Click na “Show powder profile”
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B Lsenazons — Bl=IE

Quit I
Print I |

Save I
R
% exactly I
|
e | [

Info I
Fit |
Shirink. I
Default I
Pnts OFF I
Zero ON I
Details QM I
Draw ind's I
Options I

Go to 2th

|i

Manual background:

Create new I

20.0 30.0 40.0 50.0 60.0 70.0 80.0 0.0 100.0 110.0 1z0.0 130.0 140.0

Pohybujete se pomoci mysi (levé tlaCitko + tahnout = zvétsit; pro reset zoomu
pouzijte tlaitko “Shrink”)
Back to main window with “Quit”

Start with “Edit profile parameters”

V zalozce “Profile” zvolte moznost “Pseudo-Voigt” a zatrhnéte chlivek u
kolonky GW.

V zalozce “Corrections” zatrhnéte “Shift”

“OK” 2x

Pak “Run refine”

Sledujeme pokles na Rwp=35.77% zhruba v deseti krocich. Otevieme
“Listing”

Otevieme “Powder profile”
a1

X gxactly

'S

-

W+
2 P+
Info
FitY
Shrink.
Default
Prts OFF
Zero ON
Details ON
Draw in ds
Options

Go to Zthihkl

i

Manual background:

Create new

30.0 40.0 50.0 60,0 0.0 &0.0 40.0 100.0 110.0 120.0 130.0 140.0
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Edit profile paramters. Nechejme refinovat mfizkovy pametr a. Ostatni nechme

fixovano.
Run

Pokles asi v 17 cyklech na Rwp=25% a GOF=11
Podivejme se, jak se zménil fit.

1ozl

Povder profile based on prf file

Quit
Frint
Save
Kt
% exactly
V- 7
P- P+
Info
Fitv
Shrink.
Default
Pnts OFF Z
Zero ON
Details OM
Drawin d's
Options

Go to 2th/hid

t

[z

Manual background:

Create new

Edit profile parameters
V oddilu “Profile” aktivujte refinement LY, kde zménté z 0 na 1
OK, run

Pokles Rwp na hodnotu 17% a GOF kolem 7.5 .
~ T T 1o x

B Powder profile based on prf file
Quit
Prink
Save
Bt
X exactly
= et
P- P+
Info
Fit ¥
Shrink
Default
Pnts OFF
Zero ON
Details OM
Drawin d's
Optians

Gor ko 2th/hkl

\i

Manual background:

Create new

Edit profile parameters
Asymmetry, aktivujte refinement typu Simpson
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RIEY

Pawder profile based on prf file

T
=
_I
Info
B
Shrink.
Default
Pnts OFF
Zero ON
Details O
Drawind's
Options

Go to 2th/hk

|i

LL

Manual background:

Create new

-
1w |
Infu_l 5
Fitv
Shrink
Default
Pnts OFF
Zero ON
Details OM
Draw in d's.
Options
Go ta 2thfhkl

R R TIN R EAT T E T G e [ | [~
: #—Hﬁ%_’*w*—‘_“'—‘—‘_‘#%_‘—'—‘ Manual background:
Creats new

ey |

LLE

30.0 40.0 50.0 60.0 70.0 80 20.0 100.0 110.0 120.0 130.0 140.0

NGrEYNE - ey J, [No proBs. THefe 15 0 MUCH qaing on at the moment Cheers, Std = Hloid, = 05t

Decrease na pr 9% a GOF=3.75
Activate refinement of the peak cutoff na 10 FWHM
Pokles na Rwp=8.86% a 3.87 GOF

“Finish”
“Yes”
“Next”
“Next”
“Next”

Select centering |
“Next”
Select1-43d
“next”
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H

Select “Accept the space group in the standard settings’
And “Finish”

Next

Nerefinovat znovu

Next

Okno structure solution

Nastavte nasledovné
Jana N ] 3| 0

Structure solution

use Expo2004 Formula | Bid 5i3 012

@) use Superflip Formula units Calculate density

Actual space group: I-43d

Change the space group

allow manual editing of the command file before start

close the Superflip output when finished Biso: I:[
Repeat Superflip until the convergence detected i | 10000,

D Use local normalization
D Use a specific random seed
For peak search use: ¢ EDMA
% Peaks from Jana2006

¢ Peaks from Jana2006 but First run Fourier

]

Structure: C:Users\Kubatke!\Deskiopimetody_praktickaleulytinieulytin_bb_0Sclona [001-005]

Pfi jiném nastaveni Z, hodnoty hustoty vychazeji nerealné. Takto je okolo 6.7
-3

g.cm™.

OK
Probéhne LeBailska dekompozice a objevi se okno

eulytin_bb_05clona [001-005Linflip - Poznamkovy blok - | [m] ﬂ
Soubor  Upravy Format Zobrazeni Mapovéda
-X2+3/4 w1+3/4 -x3+1/4 Al
)4l 4 x3+1/4 x241/4 ]

—x1+3/4  x3+3/4 -x2+1/4
—x1+1/4 -x3+3/4  x2+3/4
w1434 —w3+L14 -w2+3/4
x3+1/4 w2414 x1+1/4
X343/4 —x2+1 /4 —x1+3/9
-X3+3/4  x2+3/4 -x1+1/4
—%3+L/0 -x2+3/4 x1+3/4

endsymmetry

composition Bil6 5112 048

# Keywords for charge f1ipping
repeatmode nosuccess

polish yes

maxcyclas 10000

delta AuTo

weakratio 0.000

Biso  0.000

randomsead AUTO

searchsymmetry average
derives¥mmetry yes

# End of kewwords for charge flipping

# EpmA-specific keywords

inputtile "eulytin_bh_05clona [001-005].m&1"
outputbase "eulytin_bb_05cTona [001-005]"

ma oforjana *es

writemd o eulytin_bhb_05clona [001-005]_tmp.mdo
maxima_all

fullcell no

scale fractional

limit 0.3000 sigma

numberofatoms composition

centerofcharge yes

chlimit 0.2500

chlimlist 0,0289 relative

# eEnd of EDma-specific keywords

-l
-_—
Kde prFepiste v fadku “repeatmode nosuccess” na “repeatmode 5”

Okno zavfete a dejte uloZzit (optional)

Metody zpracovani difrakénich dat, G7661 32



Reseni konvergovalo. Dejme “Accept the results”

Problem

Metody zpracovani difrakénich dat, G7661
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2. Rietveld refinement eulytinu, kub. Bis(SiO4)3
File, Structure, New, Eulytite

Structure from CIF, next

Vyber Eulytine.cif, OK

Next

Vyber Powder data, Various CW
Select Bragg-Brentano fixed divergence slit

Complete,correct experimental parameters

Cell parameters: | 10,2867 10,2867 10,2867 90 90 90
Target dimension: 3 é{ Info about metrics parameters

(&) E-rays ¥-ray tube Polarization correction:

> Neutrons Circular polarization

KelphaliaiphaZ doubleti

Warve length #1
Wave length #2
—

Parallel setting Info I

Lingarly polatized beam

Ci

> Electrons < Perpendicular setting In_fnl
o
L&

Struckure; Ci\UserstkubatkolDeskkopimetody_praktickaleulytiniRietveld_eulytine\eulytite

Next
Finish
OK

Go to Refine, select 100 cycles, Apply Berar’s correction and Make only
profile matching

Do LeBail

Metody zpracovani difrakénich dat, G7661
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Quit
Print
Save =
Ht
* exactly
¥- o
P- Pt
Info
Fitv
Shrink.
Default
Fots OFF
Zero ON
Details ON
Draw inds.
Cptions

Goto 2thjhil

t

d

[ I N N L L A R e RS R AN R AU

o * ' 1 } Manual background:

Create new

0.0 300 0.0 s0.o &0.0 0.0 g0.0 90.0 100.0 oo 120.0 130.0 140.0

Pak Refinement options, Switch-off Profile Matching a také Automatic
refinement keys. OK. Dejte pouze Yes, nezapinejte refinement.

Edit atoms

Select all

Dvojklik na jeden z atomu

V okne jdete na zalozku Edit a dejte Fix all
OK, OK, Yes

Pak zaCnéte Refine

Refinement by se mél chytit po nékolikanasobné zméné Skalového faktoru

EEE

R Factors : [192=184+8(7]
Riobs)= 5.39 Rwiobs)= 6£.13 Rial)= 5.45 RwiEl= 6.14

Profile R factors :[6886/10+7], Damping Factor: 1.0000
GOF = 463Rp = 8.15Rwp =10.59
Last Rupyttddddasbddoge 04 61,27 13,31 10,60 10,59
Maximum changefs,u, ¢ 0.00:34 For shift

Regular end of REFINE program

©pen the listing?

Yes i Mo

It remains 7 sec - press space for pause

Struckure: C:iUsers\KubatkoDeskiophmetody_praktickaleulytin|Rietveld_eulytineleulytite
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Podivejte se, jak vypada difrakéni profil a fit
ST

BT T

A zjistite, Zze zcela jinak nez predchvili, zejména intenzity na prvnich dvou
dirakénich maximech jsou podfitovany.

‘Rozumné” vypadajici fit si ulozte pod néjakym chytrym jménem a pokracujte s
nim.

Zkuste postupné povolit atomove koordinaty. Ukazeme si jak je v tomto
pfipadé mozné/dulezité postupovat. To samé plati pro ADP, které zkusime
povolit a refinovat.

Zjistime, Ze vétSina (alespont u mne Si a O maji ADP non-positively definite).
Pokusime se nyni odhalit pfiinu. Pohledem na difrak¢ni profil a kalkulovany
pochopitelné odhalime znacné diference v intenzitach.

NuzZe uvazme, Ze latka, kterou jsme podrobili difrakénimu experimentu
obsahuje 4 atomy Bi (83 elektronu) na bunku g)rl Z =4, tedy 16 atomu v
zakladni burice, jejiz objem je 1000 Angstrom®. To je latka o znacné absorpcni

schopnosti pro RTG zafeni, najmé mékkého jako je CuKalpha.

Informaci o absorp&nim koeficientu mi pro danou latku a zareni nalezneme
pod ikonkou “Edit M50” v hlavnim okné
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Jana2006 - Editm50

Define/modify basic structural parameters:

N
Cell] Symmetry Enmpnsitiﬂn] Multipole parameters ] Magnetic parameers ]

L R CTECTIEN |

Formula units | 4 |;.Formuls from M4D:
Calculate density I

Bleniies I:B' INFORMATION M=
Drawing colar: - Formula From M40 : Bi4 5i3 012 e fmodify bypical distances

Malecular weight = 1112.17
Calculated density = 67412 g.cm™+{-3)
Absorption coefficient mi{Cu-Kalfa) = 127.710 mm**-1

IT¥olC6.1,1,1-6.1.1.3 le:
(% steps as in IT " analytical form o IANA
" equidistant step 0.05 i MOLLY

" Coppens WEE page

Structure: C:\UsersiKubatkoiDeskkopimetody _praktickaieulytiniRistveld_eulytineleulytine_refin

I o
Pohlidame si pocty vzorcovych jednotek (okamzité se projevi v hodnoté
hustoty a Absorption coefficient).

OK, zmény pfijmout, OK.

L TS LT

Dale, “Parameters”, “Powder”, “Sample”

Powder options

N
Cell] Profile ] Asymmetry Sample ] Corrections ] Various ]

Preferred orientation

& Mone prefl; 11, |D praFZI 0 ‘D
& March-Dollase Direction

(" Sasa-Uda Average over equivalents

Absorption correction

€ Mone

(% Symmetrical reflection  mi*t 63.86

Roughness for Bragg-Brentano geometry
& Mong

" Pitschke, Hermann & Matter

0 Suorti

Structure: C\UsersikubatkoiDeskiopimetody _prakbickateulytiniRiskveld_eulytineeulytine_refin

Zapnéte volbu “Absorption correction” ve formé Mi x thickness (zadano 0.5
mm), absorpéni koeficient ma rozmér mm™, tento parametr tedy funguje jako
jakysi Skalovy faktor.

Provedte refinement kompletni (koordinaty, ADP)
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Jana2006 - Refine

R Factors : [192=184+5/14]
R(obs)= 550 FRw{obs)= 6.01 Rall= 5.56 Rwfdl= 601

Frofile R factors [6685/10+14], Damping Factor: 1,0000
GOF = 431Rp = 7.68Rwp = 9.36

Last Rwp! 9.66

Mazimum changefs.u. : -0.0067 for a

Regular end of REFINE program

Open the listing?

Yes Mo

It remains 8 sec - press space For pause

| Structure: Ci\Users|KubatholDeskiop|metody_praktickaleulytin|Rietveld _eulytin|eulytine_refin

RealnéjSi hodnoty, zadné zéborné ADP (ani O atom). OK

ISIE ]

Quit I
Print | i
Save I

# exactly

L

¥- Y+ |
[ P+ |
Infa I

Fit ¥ |

Shirink |
Default I

Pnts OFF I

Zera ON |
Details OM I
Draw in d's |
Options |

Go to Zthfhkl

L

R R R T e o A A A A A A U

Manual background:
ey LA
Create new |

T

20,0 30,0 40.0 50,0 60.0 70,0 80,0 Q0.0 100.0 110.0 120.0 130.0 140.0

o
|

Slusny fit, i kdyZ intenzity prvnich dvou difrakci “podfitované” (dost Casty
efekt). Na to, jak jaka je to latka, celkem dobry vysledek.
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e
Find Find next I Goko I Print. Palop I Open in _ed\tnrl Close
00:09:15 23-12-10 A

structure :

R AR AR

* Changes overview *
R A

More realisitic s.n.'s can be achieved by applying the Berar's factor 7.292
‘The correction has been applie
scalel  seale?  scale?  scaled  scales  sealef
0 0_126374% 0000000 0.000000 0.000000 0.DO000D 0.000000  0.0L
1 0.12633L% 0_000000 0.000000 0.000000 0.000000 0.D00000  0.00
2 0126336 0_000000 0.000000 0.000000 0000000 O.000D00
| = 0002418 0_000000 0_000000 0000000 0000000 O_ 000000
| Tiverall
0 0000000 0.00
1 0000000 0,00
2 0_000000
B 0_000000
| shift sycos sysin
0 -6_132227* 0.000000 0000000 -0.10
1 -6.L146337% 0000000 0.DOQOOD  0.02
| ] -6.144624  0.00DO00 0000000
B 0153688 0_000000 0000000
| belegl belegz baleg? belegd bolkgs bokgs
0 1205.312 -664.4600% 906.3056 -422.1626 223.7722 -120.3255  0.0L
1 1205 38L%-664.2055 9066356 -421.3709 223.7847 -120.8911 0.0L
| = 1205.480 -664.1136 3065070 -421.9403 223.8553 -120.8872
s 15774  28.7042  35.4782  41.3072 450348  43.0074
5L L
0 0_015450% 0.028962  0.21
1 0.015834% 0_028962  0.04
2 0.01530% 0.028362
B 0001840 0.000000
| a b c alpha beta gamma Wolume  Density
0 10.30862% 10.30862 10.30862 9000000 90_00000 90.00000 1035.473 £.741177  0.05
1 10.30863* 10.30863 10.30863 3000000 30_00000 90_00000 1035.477 §.741152 -0.0%
2 10.30863 10.30863 10.308E3 30.00000 30_00000 90.00000 1035475 6.741168
B 0.00024 000000 0.00000  0.00000  0.00000  0_00000 0026 0.000153
or o 2]
0 0.000000 0_000000 1 647318 0000000 -0_04
1 0000000 0_000000 1. §32242* 0000000  0_01
2 0000000 0.000000 1 535408 0000000
B 0000000 0_000000  0.37E3E4 0000000

Refinement program

TFTT

page= 10

¥
»
LS & A
F (L1
T 1] o
ind Find next I Goko I FPrint. PaTop I Open in _ed\torl Close
| Befinement program page= 10 |
istrucrure : 00:09:15 23-12-10
L Lie LT LYe
0 0.000000  0_000000 7_260654% 0.000000 -0.02
1 0.000000 0.000000 7_250481* 0.000000 -0.01 =
2 0.000000 0.000000 7244788 0.000000 N
. su 0.000000 0.000000 0423700 0.000000 -
i prefl prefz
S| 1100000 0_000000  0.00
1 1100000 0_000000  0_00
2 1.100000  0_000000
su 0000000 0000000
Bi ai x v z iso
T 0.333333 0.085312 0.085312 0.085312 0.032305% 0.0l
1 0.333332 0.08531%3 0.085312 0.085313 0.032323% 0.01
2 0.333333 0.025314 0.085319 0.085314 0.032324
su 0.000000 0.000414 0_000000 0.000000 0001418
3i ai x v z iso
0 0_250000 0_375000 0000000 0.250000 0.0L1§34% 0_00
1 0_250000 0_375000 0_000000 0.250000 0.0L1E1S% 0.0l
.oz 0250000 0375000 0000000 0.250000 0.0L1EET
su 0000000 0.000000 0000000 0.000000 0009132
i ai P ¥ z iso
0 1000000 0.05739% 0_126465 0.279118 0.045170% -0.01
1 1000000 0057436 0_126527 0.279122 0.044734% -0.01
2 1000000 0.057448 0_126581 0.275134 0.044543
su 0.000000  0_00E338 0_008430 0.005511 0025645

There were no correlations larger than 0.300 in the last refinement cycle

— =

=
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Velmi uzite€nou kontrolu refinementu krystalovych struktur pfedstavuje Bond-
valence analyza. Tato je v pfipadé JANY implementovana v rutiné DIST.
Rozlikneme pravym tlacitkem mysi ikonu DIST a postupujeme nasledovné.
il

Distance commands

Basic ] Selact atoms ] Modulation ]

Round input coordinates || Calculate: Angles | | Torsion angles
List Full coordination Planes
Define casfficients for bond valences gy [0 |

{d(max) derived from atomic radi:

S tpical distaices expendedby[5 |

Listing form

Without symmetry code With symmetry code

® )

Include peaks from Fourier calculation
maxima mifima:

&) »)

Structure: CiUsersiKubatko|Desktop|metody_praktickaleulytiniRietveld_eulytineleulytine_refin

Odkliknéte d(max) volbu a vypliite d(max) 3 a d(min) 0.5, po té spustte “Define
coefficients...”

Definujte 1% atomic type jako Bi, 2" jako O, rozkliknéte “From file” a zadejte
hodnotu 2.094 a 0.37, OK, a nahrajte do okna. Totéz udélejte i pro par Si a O.
Je dobré se koncentrovat, jaké zadate valence prvku, ¢asto se da rychle
udélat chyba.

OK a OK.
Yes+start

Open listing, dojedte az nakonec, kde zjistite nasledujici

kkkkkkkkkkkkkkkkkkhkkkkkkk

* List of bond valences *

kkkkkkkkkkkkkkkkkkhkkkkkkk

Bond valence for : Bi  4.0(3)
Bond valence for: Si 3.3(3)
Bond valence for : O 2.1(2)
Kde kyslik ok, Bi je diference 1.0 v.u. a Si také 1.0 v.u., coz je hodné.

Muazeme pfemyslet, co s tim.
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Pohledem na data zkusme néco vymyslet.

LT LT

“‘Powder”, “Sample”, “Roughness”
Type “Suorti 17

Nechte refinovat. Zjistite, ze se po chvilce dostavame na Robs=2.15.
=0 x

R factors : [192=188+4/14]
Riobs)= 215 Rwihs)= 256 Rial= 220 Rw(all= 257

Profile R factors :[6586/11+14], Damping factor: 1,0000
GOF = 3.58Rp = 59 Rwp = §.19

Last Rwp: 5,20

Maximum changefs.u, ©  0.0273 for 2[O]

Regular end of REFIME program

Open the listing?

It remains 10 sec - press space For pause

Structure: CriUsersikubatkolDeskiopimetody_praktickaleulytiniRistveld_eulytineleulytine_refin

Fit vypada takeé jiz lépe:

FERT Y]

Quit
Print =
Save
%+
X gxactly
- Vi
P- P+
Info
Fit ¥
Shrink.
Default
Frts OFF
Zero OM
Details ON
Draw in ds
Options

Go to 2th/hid

t

il

Manual background:

Create new

20.0 30.0 40.0 50.0 £0.0 70.0 20.0 90.0 100.0 1100 1200 130.0  140.0

Dulezité je, ze vSechny ADP jsou nezaporné. Zkusme provést BV analyzu

ziskanych meziatomovych vzdalenosti.
Bond valence for: Bi  3.2(3)
4.4(4)

Bond valence for : Si )
Bond valence for : O 2.2(3)
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Coz je jiz o mnoho lepsi
Bi**, Si**, 0*

Tak to by bylo. Jesté nam zbyvaji moznosti exportu dat, coz si ukazeme v
zaveéru.

Good night.
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	Konfigurace programu

