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v+ Electronrdensitymaps
v+ Drawingcrystalstructureswith Vesta / Mercury
+ Customizingeport layouts
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RietveldRefinement

Knownstructure Calculate theoretical Compare with
model diffraction pattern measured pattern

4000 4000

3000 3000

L

1000

i . J,NLL‘JMM ¢ o Ll ML‘LM "

T T Y
10 20 30 40 50 60 20 30 40 50 60

2000

Intensity [counts]
\ 4
Intensity [counts]

1000

Diffraction Angle [°2q] Diffraction Angle [°2q]

Optimize structure model, repeat calculation

Minimizedifferencesbetweencalculatedand observed
pattern by leastsquaresmethod
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RietveldRefinement

Directspace Reciprocakpace
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StructureSolution

Directspace Reciprocakpace
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Fourier Synthesis

Directspace

Calculatedstructure
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Electrondensity

Reciprocakpace

4000

3000

2000

Intensity [counts]

1000

s TR

10 20 30 40 50 60
Diffraction Angle [°2q]

Measuredstructure
l factoramplitudes| F .|
Fourier
Synthesis

A

distribution

RMSh
A 4



http://pd.chem.ucl.ac.uk/pdnn/refine2/fourier.htm

Fourier Synthesis

«F,,s Fouriermap»: Calculatedrom . ,.and| F,.J :
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DifferenceFourierMaps
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ElectronDensityMaps

Observed Refined Differenceon
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ElectronDensityMaps

' Profex 4.0.0-rc190826 — [m| *

File Edit View Project Run Results Instrument Tools Window Help

SEHFDLLBY DPLRFILA+tn=/o> > 0FH Q[0 Frmmms M=

Projects 5 X 130131-06.dia  180131-06.sav B | 180131-06.st ]  Apatite-OH.str (2]
Mame Status|| 1 |¢ SampleID: D18 0001 01-00-00c ~
> 180131-06 comple | 2 % The ental function
3 VERZERR=RMS5-DE-ADS5-15-LynxEyeXE.geqg
4 % Wavelength
5 LAMBDR=CT
& % FPhases
7 STRUC[1l]=Apatite—OH.str
8 % Measured background
€ 3 g UNT=EM5-D8-AD5-15-LynxEyeXE-bkgr.xy
10 RU=10
Plot Options B X |11 % Measured data
Scan Scaling Vertical Offset | |12 VAL[L]=180131-08.xy

13 % Minimum Angle (2theta)

% X X
| observed 100 0.00 U [

| calculated .00 0.00

L5 % Maximum Zngle (2theta)

100 -1440.40 e
Background  1.00  0.00 17 -
Hydroxyapatite 100 0.00 18 LIST=180131-06.1lst
15 % Peak list output
20 CUTPUT=180131-0&.par
21 % Diagram output
22 DIAGRAMM=180131-0&c.dia
< >|23 % Global paramerers for zero point and sample displacement b

Generatetwo more output files:
*.res. Containghe refined structurein ShelXormat
* fcf: Containgd F,.d, | R.ad, @nd. ., .in Shelformat
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ElectronDensityMaps

Profex 4.0.0-rc190826 - m} K
File Edit View Project Run Results Instrument Tools Window Help
EEBRLLB PBPRILALE= > OOE Qi [wReenesure: v | [oommoss ]
Prajects B X 130131-06.dia  18013106.sav B 180131-06dst ] Apatite-OH.str [
Mame Status | | 1 -
> 180131-06 comple | 2
3
1.  Placemousecursoron the
structurefile to be visualized
< > | 2 Ctrl+Y H H
10 2.  Rightclick
Plot Options g X |11
Scan Scaling Vertical Offset 12 Copy 3' SeleCt <(Add RESOUT
13 % Minimum Angle (2t} =
lobserved 100000 14  WMIN=10 Paste and FCFOUtile»
| calculated 1.00 0.00 1g T S, 1
§ “H Delet 1
100 s e 4.  Repeathe refinement
Background 1.00 0.00 17
. Select All Ctrl+A
Hydroxyapatite 1.00 0,00 18
19 Open file as text
20
21 % Add STRUCOUT file
22 . .
< > lz3 = =i Add SimpleSTRUCOUT file I o
X Add RESOUT and FCFOUT file I
Refinement Protocol " Ers g X
4.8254190E+01 3.6895125E+01 3.1244113F RoCREOUNLE Value ESD s
Comment line
it_::hg:;t::: file named RMS-DB-ADS-15-LynxEyeXE-bkgr.xy: aSSuming Ifrec XY[E v
1th pattern file named RMS5-DE-ADS-15-LynxEyeXE-bkgr.xy: assuming free XY[E QHydroxyapatite 1.0000
v Local GOALs
Refinement completed in 00:00:03.248 hh:mm:ss.ms ~ Hydroxyapatite
v A 094239 0.00002
< > C 0.68818 0.00002 ™
[ C:\xerd\519_DDOT\Profex-E-density-maps\180131-06.sav | [1Project | [A=1.5406A |[26= 31.121° |[I= 565.648cts |[d= 2871A ||
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ElectronDensityMaps

Profex 4.0.0-rc190826 — [m| *
File Edit View Project Run Results Instrument Tools Window Help
SEBRDLLBY DRI L +h= o> RN (Y e — \ | oo ]
Projects 5 X | 130131-06.da  180131-06.sav* B 180131-06.st [ x|
Mame Status | | 1 -
> 180131-06 comple | 2
3
4
5
[
7 |STRUC[1]=Rpatite-OH.str
8 FCFOUT [1]=Rpatite-0OH-180131-06.fcf
< || & |mrESCUT[1 31-06.res
10
Plot Options g X |11
Scan Scaling Vertical Offset 12
lobserved 100 0.00 .
| calculated 1.00 0.00 15
1.00 -1448.40 16
Background 1.00 0.00 17
Hydroxyapatite 1.00 0.00 18
13 % Result list ocutput
20 LIST 0131-06.1st
21 % Peak list output
22 )131-0&.par
< > |23 Diagram output b
Refinement Protocol & ¥ Refined Parameters g x
4.8254190E+01 3.6859125E+01 3.1244113E+01 3.4753071E+01 4.7258528E-03 A ||parameter Value ESD s
. . > Statistics
1th pattern file named RMS-DS8-ADS-15-LynxEveXE-bkor.xv: assuming free XY[E
_ ~ Global GOALs
1-rho=T7.04%
1th pattern file named RMS5-DE-ADS-15-LynxEyeXE-bkgr.xy: assuming free XY[E QHydroxyapatite 1.0000
v Local GOALs
Refinement completed in 00:00:03.248 hh:mm:ss.ms ~ Hydroxyapatite
v A 054239 0.00002
< > C 0.68818 0.00002 b
[ C:\xerd\519_DDOT\Profex-E-density-maps\180131-06.sav | [1Project | [A=1.5406A |[26= 31.121° |[I= 565.648cts |[d= 2871A ||
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ElectronDensityMaps

Apatite-OH18013106.res

Apatite-OH18013106.fcf

TITL P6_3/m No.176 Hydroxyapatite

CELL 1.54100 9.42393 9.42393 6.88182 90.000 90.000 120.000
ZERR 2.00 0.00008 0.00008 0.00006 0.000 0.000 0.000

LATT -1

SYMM-Y,X -Y,Z

SYMM- X+Y, -X,Z

SYMM- X, -Y,Z+0.5

SYMMY, -X+Y, Z+0.5

SYMM XY, X, Z+0.5

SYMM- X, -Y, -Z

SYMMY, -X+Y, -Z

SYMM XY, X, -Z

SYMM X, Y, -Z+0.5

SYMM-Y, X -Y, -Z+0.5

SYMM- X+Y, -X, -Z+0.5

SFACCAMGPOH

UNIT 646262

CA1 1 0.33333 0.66667 0.00150 0.00000 0.00841
MG1 2 0.33333 0.66667 0.00150 0.33333 0.00841
CA2 1 0.24680 0.99340 0.25000 10.50000 0.00719

P1 3 0.39870 0.36850 0.25000 10.50000 0.00605
O1 4 0.32840 0.48480 0.25000 10.50000 0.01208
02 4 058730 0.46510 0.25000 10.50000 0.01284
03 4 0.34370 0.25790 0.07020 11.00000 0.01899
04 4 0.00000 0.00000 0.19500 0.16667 0.00000
H1 5 0.00000 0.00000 0.06080 0.16667 0.03733
END

. o
NNRPRRPRRPRPNNOOOORRRRRRPREPROORRRER

-1 0 1890 5.76180.00
18.90 5.76 180.00
18.90 5.76 180.00
18.90 5.76 180.00
18.90 5.76 180.00
-1 0 1890 5.76180.00
-1 1 1558 12.83180.00
-1 -1 1558 12.83 0.00
1 1558 12.83 0.00
-1 1558 12.83180.00
1 1558 12.83 0.00
-1 1558 12.83180.00
1 15,58 12.83180.00
-1 1558 12.83 0.00
1 1558 12.83180.00
-1 1558 12.83 0.00
-1 1 1558 12.83 0.00
-1 -1 1558 12.83180.00
-1 0 3155 41.80180.00
1 0 3155 41.80180.00
-2 0 3155 41.80180.00
1 0 3155 41.80180.00
2 0 3155 41.80180.00
-1 0 3155 41.80180.00
-2 0 31.20 14.56180.00
0 0 31.20 14.56180.00

PRPOORFRLREFLOO
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ElectronDensityMaps

Profex 4.0.0-rc190826
File Edit View Project Run Results Jools  Window Help
SEELLLB® B  wowmooe 50
= Browse Atomic Scattering Factors... i
Projects g X 180131-08. Apatite-OH.str [
Calculate Absorption Coefficients...
Name P DIA Fil L4
S 180131-06 Process iles
Scan Math... 11 I
Add Base Line...
Smgooth Scan...
Electron Density Map...
Index Reference Structures
<
PIotOptions ' Electron density map ? x
B [t & Bl @& 100
Fourier Synthesis
Synthesis: Fobs -Feale v
Resolution: 0.234 2

Pre-render images

Image
Projection: | AB -
Colormap: | 14False Color with Con

Interpolation: | High v

Range: 0.01 o

Image size:  |1024 3 0.00
Draw axes

Draw atoms

Draw atom labels

x=inf

I -1.00 -
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ElectronDensityMaps

Electron density map

s@

®lrier Synthesis

ynthesis:
Resolution:

Pre-render images

Image

Praojection: AB
Color map: 14 False
Interpolation: |High
Range: 0.01
Image size: 1024
Draw axes

Draw atoms

Draw atom labels

w=-nf y=-nf z=0.0000

Bl B

Fobs -Fealc

0.234 =

¥

Color with Con

1.00

0.00

-1.00

pet
FCFfile *
T~ <« 519_00.. » Profex-E-density-maps v O "Profex-E-density-maps" dur... Q
Organisieren » MNeuer Ordner =~ M o
Apatite-OH-1801
31-06.fcf
Dateiname: FCF file (*.fcf *.FCF) w

RMSh
A 4



ElectronDensityMaps

" Electron density map

Resolution: 0.23 & @

Pre-render images

Image

Projection: |AB

Color map: | 01 Grayscale

Interpolation: |High

Range: | 13.77

Image size: |1024

Draw axes
Draw atoms
Draw atom labels

x=1.2567 y=1.3133 z=0.0000

[&] =7
Fourier Synthesis
Synthesis: Fobs v|e—|

| Rpd synthesis

Overlays
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ElectronDensityMaps

" Electron density map

Bl &] &

Fourier Synthesis
Synthesis: Fobs w

Resolution: 0.23 & @

Pre-render images

Image

Projection: |AE

Color map: |Ul Grayscale

Interpolation: |High

Range: | 13.77

Image size: |1024

Draw axes
Draw atoms
Draw atom labels

Cursorcoordinates
(fractional)

“

| x=1.2567 y=1.3133 z=0.0000 I

Close

Crosssectionof the unit
cellin AB plane at z=0

z=1.0

z=0.0

e
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ElectronDensityMaps

z=0.72
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