A Tutorial for Solving Crystal Structure from Powder

Diffraction Data Using EPCryst

Requirements:

Software: EPCryst, Fullprof
Diffraction Data: La2Cu04.dat

Basic Steps

1. Indexing & Space group determination. (Omitted in this tutorial)

2. Intensity extraction. (Using Fullprof or any other program that can do profile fitting)
3. Trail models generation. (Using EPCryst)

4. Solve crystal structures. (Using EPCryst)

5. Refinement. (Omitted in this tutorial)

Details

Step 1: Indexing & Space group determination.

You can finish this step in Fullprof, or any other programs that you are familiar with. Although it is
not a very easy task, we will omit the details of this step here. The results we obtained for

La2Cu04 are as following:

Compound La2Cul04
Cell Parameters: a=5.354706 b=5.398284 ¢=13.151965 a=B=y=90
Space group: Fmm m (SG No. 69)

Step 2: Intensity extraction.

For efficiency consideration, EPCryst uses the extracted intensities. Profile fitting programs are
needed to prepare the intensity file. Although the intensity file can be prepared using any profile
fitting program, Fullprof is recommended. The output file of Fullprof can be read directly by
EPCryst, while files from other programs must be converted to certain format first. In this tutorial
we will concern only on Fullprof.

Details about using Fullprof to do full profile decomposition is out of the range of this tutorial.
We will only discuss details that are related with EPCryst.

(1) Job type: Under PCR Editor->Phases


http://www.epcryst.com/�
http://www.ill.eu/sites/fullprof/�
http://www.epcryst.com/archives/La2CuO4.dat�
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(2) Output file format: Under PCR Editor->Output

Output Information

PCR Input File

PCR Update: |Owenarite PCR File ﬂ ¥ Classical Output Farmat for a Single Pattern in PCR
Output Files

[ Summary of refined parameters [FP&) [ Cystallographic [nformation File [CIF)

[ List of Syrrmetry operators on file [50)

General Qutput Information || Patterns Output Information  Phases Output Information

Refinement Profile File [PRF) ] Calculated Profile File [SUEB] ]

Lizt Reflections File [Sa4) ] Refinement Plat on Screen ]
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bk mult zin_TH/Lambda 2TH, PudHE F=<2 Sigm[F=2] I
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Cancel




(3) When we get a reasonable Rp/Rwp, we can stop.

ﬁFullPruf Program
Load Edit FCE Mode FRun Exit

=» Convergence reached at this CYCLE llll: CYCLE Ne. 11
=> R-Factors: 6.39 §.31 ChiZz: 277 DW-Stat.: 0.8974 Patt#: 1
=» Expected : 4,99 1.9250
=» Conventional Rietweld R-factors for Pattern: 1
=> Rp: 15.4 Rwp: 15.0 Rexp: 9.00 Chiz: 2.77
=» lobal user-weigthed ChiZ (Bragg contrib.): 3,994
=3 —m—— - > Pattern# 1
=> Phase: 1
=> Bragg R-factor: 1.427
= RF-factor : 1.5%0

=» Mormal end, final calculations and writing...

=> CPU Time: 3.172 seconds
=> 0.053 minutes

=> END Date:13/01/2011 Time => 14:56:40.921

I 1
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° Z0000 -

It}

-

[

jal 15000

ie)

" a

= 10000

9

i 5000 -

-

n

5 o

E B rrorerronr oo LU L T e TN Y I TN T T

5 P

10 Z0 30 40 50 &0 F0 80 =]s] 100 110 120 130
ZTheta

(4) There will be two hkl files when finished (filename.hkl & filename1.hkl). Filename.hkl is the

desired file. Copy and save the file for later usage.

LaZCul4. dat 20 LazCudd. per LaZCul4. out LaZCuld. sum
Materials Studia. .. FullFrof Files Materials Studia. .. SNt D i
51 KB PCR ¢ 5 58 KB 5 KB h
—
—— | LaZCuld. prf g LafCul4l. hid
—— | FileType_en US_d. .. ] HEL Jri4
326 KB N 0 IE
| PREFS | -

The .pcr file and .hkl intensity file can be download here La2CuO4.pcr La2Cu04.hkl.

Step 3: Model Generation.

(1) Open EPCryst (Double click the EPCryst shortcut on your desktop). Click "New" on the toolbar
to create a new file.

(2) Input the basic information:

Title: A title, which also used as the output filename.

Formula: Press enter to refresh the "Element List". Do not forget the "1" subscript.

Formula Z: Formula units in the unit cell. One can estimate the value from cell parameters and
the density of the compound.

Element List: Set the oxidation for each element in this list.

Click "Forward" to go to next step.


http://www.epcryst.com/archives/La2CuO4.pcr�
http://www.epcryst.com/archives/La2CuO4.hkl�

»s untitled. epcE

File View Validation Help

0 =B 8| &

Hew Open Save EFC
Title
Titls |Laztud |

Cell Contents
Fernula  |La2Cul04 |

Formula Z |4 | [Estimate]

=) Element List

Element Count Oxidation

La g 3
Cu 4 2
0 16 =2 *

EFCryst (kermel wersion 2.0.0)

Output |

(3) Set Space group information. EPCryst use the same conventions as the International Tables for
Crystallography. One can check here for a full list of Space group
settings: http://www.cryst.ehu.es/cgi-bin/cryst/programs/nph-wp-list.

+s untitled. epcx

File V¥iew Validation Help

O =B B &

Hew Open Sawve EFC

Space Group Information

SG Humber |59 | zetting

[=] Restraints

Fmmm Orthorhombic
Element Count Multiplicity Wyckeff Letter B-Min BE-Max ~
N og 1o i u u
g i u] i}
La kS
g h u] i}
Cu 4
g o 0
i} 16 e
i f 1] 0
i B 1] 0
g d i} 0 Charge This Lite to E-min = 0 R-mae=0
g I 1] 0 ,
4 b 0 b
1 a oot ~

Change This Line to B-min=1 B-max=1

EFCryst (kermel werzion 2.0.0)

Output |

SG Number: Space group number. Press Enter to refresh Wyckoff position list.
Setting: Space group setting.

Restraints: Control the population of the generated models.


http://www.cryst.ehu.es/cgi-bin/cryst/programs/nph-wp-list�

Select 'Cu' in the element list and change both the R-min and R-max value in Wyckoff position 'a'
to 1 and position 'b' to 0. For this setting, only combinations with 'Cu' in position 'a' will be

generated.
Element Count Multiplicity Wycleoff Letter R-Min E-Max ad
N oq 1o i u u
g i 0 0
La g
g h 0 i}
L0 N -
g 0 i}
0 18 8
g £ 0 0
g e 0 0
g d 0 i}
g c 0 i}
<- 4 b 0 0 “i

Click "Forward" to go to next step.

(4) Set cell parameters, click 'Generate' to generate models.

v's untitled. epCc*

File View VWalidation Help

DBE\&

Hew Open Save EFC Statistiec Optimization

Cell Parameter

a [5. 354708 | alphe [20.000000 |
b 5. 398284 | beta [s0.000000 |
e [13.151985| | ganma |50 000000 |
[ UnLeck

'; Backward @‘? Generate Models

EPCryst (kernel wersion 2.0.0)

Output

When it takes a long time to generate models or the number of generated model is very
large. One should consider editing the restraints to reduce the generated models. If the
problem still exists, it may mean that EPCryst is not suitable for this problem.

When the model generation process finished, we will come to the model list page. Right click on
a selected model, on the popup menu, you can view and edit the detailed information of the
model ("Edit Model") or view summation of all models ("Models Statistic Information"). If the
"3D view" window is open (You can open it under "View"->"3d view window"), you can see the
3D plot of the selected model.



+s untitled. EPC¥

File View Validation Help

D B BE | &

Hew Open Sawve EFC Statistie
Statuz  Ho. 4 EFC 4 Faram 4 Emin 4 Ravg 4 R=d 4 FORW
1 Lal(@i)+Cu(4a)+0 (160) 3 . 0oooo0 -1. 000000 0. 000000 -10. 000000

3 LaiGg)+Cu (42)40 (160) 3 ] -10. 000000

4 LafB£)+0u(4a)+0 (18e) 2 e Generate CIF file for model i -10. 000000

5 LafBa)+0ui4a)+0 (18e) 2 mm Generate HEL file for medel i -10. 000000

g La (54)+Cu (42)40 (185) 2 ) ) n -10. 000000

@ Set Fixzed Coordinates

T La () +Cu (42)40 (162) 2 n -10. 000000

- r dmevim 4 vredin % - £ Beset Fixed Coordinates L P
| >

[=| Flease choose a job 0 Models statisic infermation

Generate a . tsm file that contains all model information. G te TSM Fil
Including EFC, parameter list ete. enerate ek
Make statistic analysis, choose the most probable
models for global optimization process. Statistic Analysis
Go to glebal optimization step directly,
all models will be choozed. ealel ol St il

Createing models from combination. .. A
186 models has been created, use time 0. 033750s B

Output

Step 4: Solve Crystal structure

(1) Click "Statistic Analysis" to do statistical analysis.

+% untitled. EPC¥

File View Validation Help

D B B | &

Hew Open Save EFC Statistic
Status  No. 4 EPC 4 Param 4 Bmin 4 Ravg 4 E=d 4 FOM

1 La (81 14+Cu (4a)+0 (160] 3 —1. 000000 —1. 000000 0. 000000 -10.000000

z La (BhJ+Cu (42)+0 (160) 3 =1. 000000 —1. 000000 0. 000000 —10. 000000

3 La(8g)+Cu (4a)+0 (16a) 3 =1. 000000 —1. 000000 0. 000000 —10. 000000

4 La (B£)+Cu (4a)+0 (16a) 2 =1. 000000 =1. 000000 0. 000000 =10. 000000

5 La(Be)+Cu (4a)+0 (16a) 2 —1. 000000 —1. 000000 0. 000000 —-10. 000000

B La(Bd)+Cu (4a)+0 (160 2 —1. 000000 -1. 000000 0. 000000 —-10. 000000

T La(@c)+Cu (4a)+0 (16e) b4 -1, 000000 -1, 000000 0. 000000 -10. 000000

- Tofmcham fa hame 4 - PR FRr—— A Annen 1n Annnno S8
| >

=] Fleazse choose a job
Peak File

Fleaze open a walid peak file, the difference between
observed and caculated peaks iz used as
criterion factor to find the structure solution.

e
Createing models from combination. ..

186 models has been created, use time 0.093750s

1>

=Model Generation Finished!




#% EPCryst. exe

(2) Set peak file: Choose "Fullprof" format and choose the "La2CuO4.hkl" file obtained at step 1.

Feak File |E 4La?Cul44La?Cul4. hid

Choose "Fullprof” Format |

Zet This Value to 20, Click "Update"

Group #idth [1.000000 | % P
.

Start Angle |13.453000 | End #ngle |132. 855000

Ho. 'h I 1 d ZTheta Multplieity FiYHM Intensity

1 0 0 2 B.5TEOSS 13.453000 2 0.133251 53.400000 =
z 1 1 1 3.652194 74351000 & 0.173409 552. 100000

3 0 0 4 3.288027 27.006000 2 0.125441 317.500000

4 1 1 3 2.872184 31.112000 & 0.127024 2340, 200000

s 0 2 0 2.699201 33.162000 2 0.126298 T31.600000

E 2 0 0 2 BTT364 33.440000 2 0.176189 738900000

7 0 z z 2.497038 35.934000 4 0.175314 31. 300000

I 0 2 2. 479719 36, 104000 4 0.125222 21. 100000

3 0 0 B 2.192018 41,145000 2 0.123454 243, 900000 b

Experimental Intensity

[con [ |

Set "End Angle" to 80 (26) degrees, Press "Update".

#% EPCryst. exe

Fealk File |E: YLaZCul4'LaZCu04. hid

Group Width |1.000000

| * Fim

Start hngle |13.453000

| End hngle |20. 000000

Ho. h k 1 d 2Theta Multplicity FAHM Intensity
1 0 1} z 6.5TBOSS 13.453000 2 0.133251 53. 400000 = |
21 1 1 3.652194 24.351000 & 0. 129409 552. 100000 —
30 0 4 3.265027 27.006000 2 0. 125441 317500000
4 1 1 3 2.872194 31.112000 8 0.127024 2340. 200000
S 0 z 0 2.B99201 33182000 2 0. 126293 T31. 600000
6z 1} 0 2 BTT364 33.440000 2 0.126193 T35. 900000
T 0 z z 2.497035 35.934000 4 0. 125314 31. 800000
g 1} z 2.4T9719 36.194000 4 0. 125222 21. 100000
9 0 i} [} 2.192015 41.145000 2 0. 123454 243, 900000 o)




If the "Peaks" window and "Factors Plot" window are open, you will see the changes in these
windows.
(3) Click "Ok" and "Forward" to go to next step. Set the experiment parameters.

"' Experiment FParameters

Radiation Type
Souce

Lanbdal 1. 540595 |
[J Lanbdaz |1 544426

Iz / 11 |0. 4a7000 |

Folarization  |0.500000 |

|:| Monochromator
| 1. nooooo | A

Angle [50.379129 | o

Radiation: Radiation type.

Cell parameters: Cell parameters.

Job: Job control information.

Leave all the values in these fields unchanged.

(4) Click "Ok" and "Forward" to go to next step.

Set the number of Monte Carlo tests, check "auto" to make the program set the numbers

automatically. Click Statistic to do the analysis.
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When the test finished, you can view and edit model details in the right click popup menu. You

can also click the titles to sort models.

#s untitled. epc*

File View Validation Help

D B B | &

Hew Open Sawve EFC Statistic

Click titles to sort
S

" 4 EFC 4 Param 4 Emin 4 Ravg

La (Bh)+Cu (4a)+0 (160) 3 0. 920875 1. 0001723 11.030013
La(Bg)l+Cu (4a)+0 (160) 3 0. 919857 1. 007950 0. 001769 11. 048710
La (Bf)+0u (4a)+0 (160) z 1111193 1. 248600 0. 010416 9. §34905
La(Be)+Cu(4a)+0 (160) 2 1.057122 1. 091084 0. 000130 9. 4T1602
La (8d)+Cu (4a)+0 (160) 2 1.081003 1. 183875 0. 0020354 9. 425472
La(fe)+Cu (4a)+0 (160) z 1.070344 1.155747 0. 002155 9. 527735

|£

T OFAc M A A s - EEE Ll T A oArTaan L L T A AATA A &
< |
=) Fleaze choose a job
Validate the result of Statistic test step.
Eond length ect will be checlk. .. Model Validation

Edit Bond Length Constraints

Choose the most probable TSM= for global
optimization steps. Chooze Models
‘; Baclward

Model #186: o 1. 161578 1. 161578 0. 000000 8. B0BOTS

|

==Statistic Analy=iz Finizhed==

Output |

(5) Click "Choose Models" to choose models for global optimization.

+s Choose Nodels E|
30 models

Select Ho. 4 EFC 4 Faram 4 Emin 4 Ravg 4 E=d 4 FOW 4 EL

1 La(8i)+Cu(4a)+0 (160) 3 0. 251613 0. 864759 0. 089960 47833692 f

g La(3i)+Cuida)+0 (16n) 3 0.175991 0.857119 0. 073934 BES. 447114

15 La(3i)+Cul4a)40 (16n) 3 0. 182758 0. 857485 0. 0744649 B3. 401260

22 La(8i)+Cu(4a)+0 (161) 2 0. 188535 0. 878202 0. 0BE3T1 BO. 614594

29 La(81)+Culda)+0 (161) 2 0.191859 0. 865599 0. 065892 59. 705071

36 La(3i)4+Cuida)+0 (163) z 0. 159515 0. 574635 0. 030554 B1.892021

43 La(Bil+Cunida)+0 (@i)4+0061 3 0. 1358245 0. 550849 0. 050465 G1. 794833

=] La(Bi)+Cu(4a)+0 (81)+0(8h 3 0. 154075 0. 861401 0. 0910386 TS, 4TTETS »

5T La(Bi)+Cul4a)+0 (Bh)+0(Bh 3 0. 285515 0. 5700354 0. O7T0E58 43172142

B4 La(8i)+Cu(4a)+0 (31 )40 (5g 3 0. 162892 0. 868132 0. 089632 71. 715035

Tl La(3i1+Cuida)+0 (8140 Bz 3 0. 257ee9 0. 862083 0. 072251 43. 143135

TS Lai8i)+Culda)+0 (Bg)+0 05 3 0. 280771 0. 866558 0. 069962 43, B3EEAT

&5 La(Bi)+Cul4a)+0 (Bi)+0(GE 2 0. 092907 0. 525314 0. 0BEE4Z 115. 703921

a1 La(5i1+Cun(da)+0 (@h)+0 (GE 2 0. 190135 0. 563402 0. 062375 59.819451

a7 La(Bi)+Cul4a)+0 (Bg)+0 (B 2 0. 191089 0. 861644 0. 083294 9. BEETTY

|7| 103 La(Bi)+Cul4a)+0 (Bi)+0(Ee 2 0. 064033 0. 5582258 0. 095278 167. 271155 f b

Choose Models:

Choosze Models Ey

Fom> (30 Y |

D Exclude inwalid models e Refresh

hecept ] [ Cancel ]




We will choose model by "FOM" factor, the threshold can be set according to the FOM plots.

## Factor Plots=s

Here we choose 30.0. Press Enter or click "Refresh" to see the selected models. Choose "Accept"
to go to next step.
(6) Global optimization.

v» untitled. epc*

File View Walidation Help
0B B &
Hew Open Save EPrC Statisztic Optimization
Status HO. 4 EPC 4 Param 4 Emin 4 Progress EL
Ls T 0 (160) 3 B13 3
8 La (8 )4Cu (4a)+0 (16n) 3 oarseer [ os "]
15 La (5 1400 (42140 (16m) 3 ougerss [ os o
2z La (8 14Cu (42)40 (1B1) 2 owess [ o0& o
29 La (8 )40u (42040 (16k) 2 omtess [ ow
8 La (31 1+Cu (4a)+0 (16) H oowgests [ ow o
43 La (8 4Cu (42)40 (8140 (81) 3 0.138245 —  os
50 La (31 1+Cu (4a)+0 (31 )+0 (3h) 3 oosars [ os o v
= Control Parameters
Global eptimization
Set up zolbal optimization parameters,
global optimization methods, control parameters
and extra optioms.
Model #185: ] 1. 161578 1. 181578 0. 000000 5. 603975 ~|
=




The parameter counts of the selected model are in the range of 0~3, we will use the "Grid

search" method to find the final solution. The searching resolution is set to "0.1" angstrom first to

do a fast search. We will select the most possible solution models according the fast search result,

and do a finer search for the reselected models.

+% Global Optimization Parameters

7lobal Optimization
Resolution 0. 100000

Method |Grid Search

(7) Click "Ok" and "Forward" to go to next step.

#% untitled. EpPC*

File ¥iew Validation MHelp
Hew Open Save ErC Statistic Optimization
Status  HO 4 EPC 4 Faram 4 Emin 4 Progress EL
1 La(Bi)+Cuidal+0(16a] 3 0.251613 | 0% f
g La(Bi)+Cu4a)+0 (160 3 0.175991 | 0% E
15 La(Bi)+Cu (4a)+0 (16m] 3 0. 152759 | 0%
2z La(Bi)+Cui4a)+0 (1611 2 0.158535 | 0%
29 La (1 )4+Cu (4a)+0 (16k) 2 0.191859 | 0%
36 La (i )4+Cu(da)+d (165 2 0. 153318 | 0%
43 La (81 )4+Cu (4a)+ (31 )40 (5i) 3 0. 135245 | 0%
=] La (81 )+Cu (4a)+0 (31 )+0 (3h) 3 0. 154075 | 0% -
[=] Control Farameters
Output cptions
Generate CIF file or HEL file amtomatically when each SMC has been solwed.
Tou can chooose the output directory of these files.
D Generate hidl files ..
; Bacloward [:c:."!:'Solve Structures
Modsl #138: i 1. 18157 1161578 0. 00000D B. BORATE ~
——==—=—==-—=====Statistic A.nalysi g Finished==============
Output




Click "Solve Structures" to do fast search for the selected models.

vs untitled. epck [B)[%] ' Factor Plots E\[X|
Tle B Valiison folo

O B B | & g O

Hew Open Save EFC Statistic Optimization
Status B0 4 EPC 4 Param 4 ERmin 4 Progress BL
":'? 1 La (81 )4Cu (2a)+0 (160) 3 0. 245960
% & La (83 J+Cu (4a)40 (16n) 3 0. 263717
15 La (83 J+Cu (4a)40 (16m) 3 0. 182759
22 La (83 J+Cu (4a)40 (161) z 0. 168536
29 La (83 140 (4a)40 (16X z 0. 191859
] La (81 )4Cu (4a)4+0 (183) 2 0. 189515
43 La (83 140 (4a)40 B )40 (8i) 3 0. 138245
sa La (81 )4Cu (£2)40 (81 )+0 (8h) 3 0. 154075

[= Control Parameters
Output opti

Gemerate CIF file or MKL file automatically when each SWC has been solved
Tou can chooose the output directory of these files

[] Generate oif files [utpat Divectory

[ Generate kil files Output Direciory
| - [B]x]

3% (1/30)

Solving model 8
Method: Grid Search
Searching Resolution: 0.100000 Angstrom

Dutput ]

1) . I.lI.“ g wl g

Observered Calculated

It may take some time to finish this step. When this process finished (You can also use the right

click popup menu to generate *.cif files), we will choose models for finer search.

v# untitled. epc*

File ¥iew Validation Help

D 5 & & 4l O

Open Save ErC Statistic Optimization
Status  HO. 4 EFC 4 Faram 4 Emin 1 Frogressz EL 5
144 La (51 )+Cun(4a)+0 (3£)+0 (3d) 1 0. 206565
143 La (8i)+Cu(4a)+0 (Ge)+0 (53d) 1 0. 195435
154 La(8i)+Culda)+0 (Bi)+0 (3] z2 0. 167593
160 La(8i)+Cu (4240 (Bh)+0 (5e) z 0. 194400
166 La(B1)+Cu(4a)+0 (Bg)+0 (5c) 2 0. 209305
172 La(§1)+Cuni4a)+0 (3£)+0 (Be) 1 0. 200440
177 La (8i)4Cu(4a)+0 (el +0 (Ge) 1 0. 155550
o 122 La (81 )4Cu (42140 (84)+0 (2] 1 0. 206265 v

[=l Control Parameters

¥alidate the result of the solwed TSMs.
Bond length ect will be check. .. Model Validation

Edit Fond Length Constraints ..

Continme structure =zolwving, chooze the TSM= X
. . Eefine Models
for solwving use finer parameters.

Model 182 has been solwed.

Best Bragg factor 0.20B2685, use time 0.031250s
B Total time used: 213 984

Structure solwing finished! =

| *

Output




Select models by "Factors" (Rmin), the threshold can be set according to the search results (Click
titles to sort). We set the value to "0.1" here. Click "Refresh" to see the selected models.

% Choose Nodels &l
2 models

Select Ho. 4 EPC 4 Param 4 Emin 4 |Ravg 4 E=d 4 FOM 4 EL

103 La(@i)+Cuda)+0 Bid+H0 (Ee 2 0. 064033 0. 855225 0. 095275 1BT. 271155

85 La(Bi)4+Cuda)+0 (Gid+HI(BE 2 0.086732 0.828314 0. 0BB342 115. 703821

Choose Models:

Choose Models By

Enin < (0.1 P | |

I:l Exclude inwalid models

hecept ] ’ Cancel

Click "Accept" to go to next step. This time we will set the searching resolution to "0.01"
angstrom.

Click "Forward" and check the "Generate cif files" option. Set the output file directory.
Output options

Generate CIF file or HEL file automatically when each SMC has been solwed.
You can choooese the output directory of these files.

Generate cif files

@
D Generate hltl files

)

:‘i Baclward l,_’lc:’h"Solve Structures

Click "Solve Structures". The generated cifs files are in the "Output Directory" folder.

g LaFCul4 85 cif g LaZCu04_103. eif
“'® Crystallographic. .. Yo'® Crystallographic. ..
c?r z KB c?r

When finished, we can see that the two models almost have the same "Rmin" factors.



Statuz  HO. 41 EFC 4 FParam 4 EBmin 1 Progress EL

of 103 La (31 ]4Cu (4a)+0 (51 )40 (Be) z 0. 059371
I:l'

La (Fi 14+Cu (4a)+0 0 G 0. 07535
I

Most of the time these models are equivalent models, and for this example, we can identical the
correct solution by bond length validation.

Click "Model validation" button, we can see that the contents of "BL" columns change.

Status KO 4 EIC 4 Param 4 Emin 4 Progress EL

o 103 La(31)4Cu(ta)+0 (31)+0 (Ge) 2 0. 059971
o [ La(31)4Cu(4a)+0 (31 )40 (B£) z 0. 075350

Choose Model "No. 85" and right click on the item, in the popup menu choose "Edit Model".
Expand the "Details" and check the "Hide valid Bond Lengths", we can see that 'O' and 'O' atoms
are too close to each other.

+s Nodel Information r?l
Model # E5 |
EFC |La (3 140 (4240 (9340 (36) |

Parameter Count |2 |

Atom/Oxidation Wycloff Position Fix 4 Fix T Fix z

La 3 g1 0. 000000 0.000000 [] 00382853
Cn 2 4a 0. 000000 0. 00aaoa 0. 0000aa
1] -z gi 0. 000000 0.000000 [ 00184003
1] -z gf 0. 250000 0. 250000 0. 250000

IQ Model walidation

Bond Length X |

Yalidity Element] Oxidationl Element? Oxidation? Bond Length
[ 1] -2 1] -2 1]

Hide ¥alid Bond Lengths




This is also can be seen directly in the 3D view window:

& - o]

4 |k a b c a¥ b fot ]

The result structure solution should be model No. 103, the generated cif file can be found in the
cif output directory.

Step 5: Refinement.

Do a structure refinement with the obtained cif file. Details are not discussed here.
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