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Context

* Dr. Daniel Kratzert reduced a Bruker Apex2 twin with
CAP and Saint and gets significantly better results with
saint and TwinAbs

* This presentation gives the workflow for importing and
reducing Bruker data and handling twinning

* For the evaluation the forum version 38.43 was used.
* The results will be compare Iin table form.
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Data set import

e v [data] 1.125.870.680 k of 3.906.885.628 k free
[ve\data\2016\08\bruker\DK_ML7-66_MM_3843\"* Im/Export
4+ Name BExt Size Da|
L] <DIR> 0§ 0
f2DK_ML766_01_0001 sfrm  270.080 07
DK_ML766_01_0002 sfrm  270.000 07
DK_ML766_01_0003 sfm 269,936 07
DK_ML766_01_0004 sfrm  269.952 07
DK_ML766_01_0005 sfrm 269,888 07 " Export
DK_ML766_01_0006 sfrm 269,936 07
DK_ML766_01_0007 sfrm  269.984 07
DK_ML766_01_0008 sfrm  270.016 07 @ Import
DK_ML766_01_0009 sfm 270048 07 )
DK_ML766_01_0010 sim 270,016 07 [~ Import options
DK_ML766_01_0011 sfrm  269.936 07
DK_ML766_01_0012 sfrm 269,888 07
DK_ML766_01_0013 sfrm  269.904 07
DK_ML766_01_0014 sfrm 270,080 07
DK_ML766_01_0015 sfm  270.112 07
DK_ML766_01_0016 sfm  270.016 07
DK_ML766_01_0017 sfrm 270,000 07
DK_ML766_01_0018 sfm  270.016 07
DK_ML766_01_0019 sfrm 269,936 07
DK_ML766_01_0020 sfrm  269.920 07 m
DK_ML766_01_0021 sfrm 269952 07
DK_ML766_01_0022 sfm 269,952 07
DK_ML766_01_0023 sfrm  269.952 07-10-2011 10:40 =
DK_ML766_01_0024 sfrm 270,048 07-10-2011 10:41-a-
DK_ML766_01_0025 sfrm 270,000 07-10-2011 10:41-a-
DK_ML766_01_0026 sfrm  269.952 07-10-2011 10:41 -2
DK_ML766_01_0027 sfrm  269.872 07-10-2011 10:41 =
DK_ML766_01_0028 sfrm 269,856 07-10-2011 10:41-a-
DK_ML766_01_0029 sfrm 269,920 07-10-2011 10:41 -2
DK_ML766_01_0030 sfrm  269.952 07-10-2011 10:41 =
DK_ML766_01_0031 sfrm 270,016 07-10-2011 10:41-a-
i 2DK_ML766_01_0032 sfrm 269,920 07-10-2011 10:41-a-
i 2DK_ML766_01_0033 sfrm 269,920 07-10-2011 10:41 -2
i 2DK_ML766_01_0034 sfrm 269,984 07-10-2011 10:42 -a-
fx3 DK_ML766_01_0035 sfrm  269.984 07-10-2011 10:42 3 ~

’Image import/export options (1.0.1)

Image import/ex

-3

=

SCRYSALIS™
b |

¢ Known image format (with valid image headers)

" Transform unknown image format to esperanto

‘Known format selector (1.0.1) @
~Known formats with valid headers
" Ditrek (Rigaku) rigaku - CCD/Pilatus, no curved IP
" MAR/Rayonix marNNNN, pck, img - IP, CCD, Rayonix with Mar formats
% Saxi (Bruker) sax, sfrm - smart (with unwarp format), Apex,
Photon50/100
" Dectris cbf - simple ... setup with single spindle type PX

0k /763252 k in 0 / 2895 file(s)

Rigalcws

oxford diffraction

Note: Known formats with unsupported headers may be transformed
to Esperanto format with an Esperanto importer.

Cance 1

Open any existing experiment
Import button




Data set import

-,

=
Run list and aliases file generator for SAXI data collections @

This dialog allows you to quickly generate a *.run file and aliases file for the data reduction of a S&X| data set!
1) You select image name_1_1.sax or name01.001 or name_01_0001.sfrm

2] You select the last image to be considered (It is assumed that all frames between these two are available)
3) Save the file

4] You will be prompted for entering some critical parameters (usually default values are OK, as they are taken from image headers)

5] Finally a new CrysalisPro instance will be launched with the S4x| data set added to the experiment list
NOTE: Using CryslisPro you can process only S2XI images from APEX1 and APEX2 detectors!

- First de SAX| de file (*_1_1.sax or *01.001 or *_01_0001.sfrm)-

E:\data\20165\085\bruker\DK_ML7-66_tM_3843\DK_ML7E6_01_0001.sfrm

- Last dc 52X dc file -

E-\data\2016A0B\bruker\DK_ML7-55_MM_3843\DK_ML76E_07_0455 sfim

Help | Cancel Save run file
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7>

Parfile parameters

Please enter parfile parameters: binning detectordistance
wavelength centers centery

|_ok__J Cancel |

=
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Open any existing experiment
Import button



* Mo, lus, no Si filter showoing 3A effect
Frame width: 0.4, correlated ? Frames

CrysAlisPro run list data

Data collection mode:

correlated

Data set facts

reference:

Total number of frames:2889 (scan: 2889,

Disk space: 763.79Mb

Approximate data collection time (h:min): 10:55

# t start end width exposure
1o 1.386 184.186 0.400 5.000+
2 o -11.114 171.686 0.400 3.000+
30 21.376 163.775 0.400 3.000+
4 o 21.786 174.186 0.400 3.000+
5 o -28.114 126.686 0.400 5.000+
6 o 18.386 179.186 0.400 4.000+
7 0 -7.815 174.186 0.400 3.000+
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000
000
500
000
000

kappa
73.
73.
73.
73.
73.
73.
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926
926
926
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phi

.814
.186

86.
-35.

11.
.184
-60.

686
816
685

814

# to do
456
456
356
380
386
401
454

# done

456
456
356
380
386
401
454



First opening of the data set

 Select SM/PX nature

 Open CrysAlis experiment (1.0.39) - 25 experiments available

Select experiment - standard list

20

(]

:CRYSALIS

Name I Path [ Created I Accessed I Chemical 4
mrp160014 E:\data\2016\04\Newcastle Face Indexing\mrp160014_copy Fri Feb 26 12:07:29 2016 Wed May 25 17:59:06 2016 C6 H8 06
exp_66 E:\data\2016\04\warrick_movie issue\exp_66_copy Wed Apr 13 06:32:20 2016 Tue Jun 14 14:10:08 2016 ???
jw2new E:\data\2016\04\warrick_movie issue\jw2new_copy Sun Apr 10 08:13:28 2016 Thu Jun 16 18:40:29 2016 C20 H20 N
exp_48 C:\XcaliburData\Mathias_PX_screens\exp_48 Thu May 19 13:09:32 2016 Mon May 23 08:34:47 2016 ??? Liiy
150716_CudppaO2dppm E:\data\2016\05\saturn_fixedchi\FixedChi-Saturn Mon May 30 11:07:06 2016 Mon May 30 11:07:09 2016 ???
150716_CudppaO2dppm E:\data\2016\05\saturn_fixedchifull Mon May 30 11:20:22 2016 Mon May 30 11:20:26 2016 C300 H25¢€
Cu_Near48mm E:\data\2016\05\biberach\calib_XtaLAB_Mon-May-30-18-10-13-...  Mon May 30 16:11:22 2016 Tue May 31 09:57:45 2016 ???
13ICR_L35_260x_2p25_ E:\data\2016\05120160510_p300k_frx\unpack Tue Jul 21 11:28:37 2015 Tue May 31 10:43:43 2016 C616 H967|
pre_exp_5S E:\data\2016\05\biberach\emaill\exp_5 Mon May 30 16:03:24 2016 Tue May 31 11:51:33 2016 ???
test E:\data\2016\05\biberach\Pierre Tue May 31 08:51:38 2016 Tue May 31 13:33:58 2016 ??7?
test2 E:\data\2016\05\biberach\BI_SecondDataCollection Tue May 31 10:51:16 2016 Tue May 31 13:51:08 2016 ???
data E:\data\2016\06\Japan_Bruker_data\data FriDec 18 05:03:58 2015 FriJul 15 10:38:45 2016 C27 H39 |=
pre_exp_49 C:XcaliburData\Mathias_PX_screens\exp_48 Thu Jun 16 09:12:03 2016 running ??7?
pre_exp_S0 C:\XcaliburData\Mathias_PX_screens\exp_50 Thu Jun 16 09:16:36 2016 Wed Jul 13 17:59:30 2016 ???
pre_exp_51 C:\XcaliburData\Mathias_PX_screens\exp_51 Thu Jun 16 16:06:51 2016 Thu Jun 16 16:06:51 2016 ???
pre_exp_52 C:\XcaliburData\Mathias_PX_screens\exp_52 Thu Jun 16 17:49:31 2016 Mon Sep 05 12:48:04 2016 ???
IBR-co-PHO A-0193-07... E:\data\2016\07\dusek_twin\IBR-co-PHO A-0193-0721_6 Wed Jun 29 19:01:46 2016 FriJul 15 16:42:02 2016 C2 H2 N2
Cy_20160713_2_PAF0... E:\data\2016\07\hypix3000\XLM_INmages Thu Jul 14 14:40:07 2016 FriJul 15 17:29:02 2016 C36 HS2
MJR1918_cystiene_30... E:\data\2016\08\george_white\MJR1918_cystiene_300_2 Thu Aug 18 14:32:15 2016 Fri Aug 19 17:47:47 2016 C11 H1O0N
E\data\2016\08\bruker\DK_ML7-66_MM_3843 Tue Sep 06 17:23:54 2016 Tue Sep 06 17:23:54 2016 =
n | »
Hide pre experiments [
Hide screenings N
- Displaying inft list:Standard
 Standard " Volume, laue, wavelength, Rint, redundancy (" Proteinscreening ¢ Custom columns

Multiple addition

Browse experiment

Delete experiment(s)

Open selected

CrysAlis RED program options (1.1.4)
smipx |

Min Iattice size: 2, max lattice size:

Used options: completeness
(GRAL) after data red, concurent data

2120
LhaaequMndemg[mM 5.0s]
after data red, 2nd cycle in 3D peak analysis, SG detemination
red used,

‘min frames for dc red=25

- Data collection / Strate
prediction: 2.0

Used options:

overlap computation type: complex

ategy
Max automode exposure time (sec): 400, default completeness: 100.0%, I/sig for max. res.

DC JETSHADOW not used

[ DC JETSHADOW to visualize beforshand use beamstop mask)

Edit options

Rigalicw

oxford diffraction
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Set the beam stop

« Apex system sometimes use a user angle for the beam

stop
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ATTENTION - Potential loss of calibration information 3
iction

| “P% You are about to store a new instruments model file!

‘S@? A backup copy of the current file is stored as

E:\data\2016\08\bruker\DK_ML7-66_MM_3843\bup\DK_ML766 Tue-Sep-

06-17-27-28-2016.bup
Do you want to proceed?




First peak hunting

e Use default

Lattice wizard

Il (CSD: not done)
7.0930 7.0930 7.0930 90.0 90.0 90.0 356.8534
Lattice reduction
No reduced unit cell present!

PEAK TABLE
User-loaded table
0 obs out of 0 (total:0,skipped:0)

INSTRUMENT MODEL

Goniometer

beam: -0.01932 alpha:  50.05613 beta: 0.00000

om zero: 0.04303 th zero: -0.32229 ka zero:  0.00000
Detector

x-rot:  0.48390 y-rot:  0.13904

x-cen: 515.30000 y-cen: 510.30000 distance: 41.00000
Wavelength Mo (Ang): A1  0.70930 A2 0.71359 B1 0.63229

Rigalcw
oxford diffraction
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Automatic unit cell finding

« Use default, 66% indexed, in spite of slightly off model

Lattice wizard (1.0.33) (=3

5| N~ Pro

qr] | Lattice wizard sCRYSALIS

A
LATTICE [0W) Peak hunting

Current cell (CSD: not done) ' |
8.1341(7) 9.4250(10) 11.6001(13) 79.290(9) 82.878(8) 79.555(8) 855.58(15) B

Lattice reduction
selected cell

8.1340 9.4225 11.6005 79.2946 82.9556 79.5359aP 31 Ewald explorer - Reindexation with

reduced cell

8.1340 9.4225 11.6005 79.2946 82.9556 79.5359  855.4 reciprocal space current cell

PEAK TABLE

Peak hunting table 5

UB fit with 8408 obs out of 12728 (total:12728,skipped:0) (66.06%) Refine Lattice

nstrument model transformation
INSTRUMENT MODEL

Goniometer _
beam: -0.01932 alpha: 50.05613 beta: 0.00000 Compare data with CSD (11.3) ==
om zero: 0.04303 th zero: -0.32229 ka zero: 0.00000 .

Detector I~ . P
x-rot:  0.48390 y-rot:  0.13904 | Check CSD and local database ‘ sCRYSALIS
x-cen: 515.30000 y-cen: 510.30000 distance: 41.00000 i 2D |

Wavelength Mo (Ang): A1 0.70930 A2 0.71359 B1 0.63229

|currentcell (#1)  (aP; V=858.5; 8.15 9.43 11.60; 79.4 82.8 79.6; 1hit) ~|
~Current cell (1) i« 1 ~ (" Component #2 o
Lattice centering: aP
8.1479 9.4331 11.6046 79.4352 82.7719 79.6405 858.5259 ‘
.~ Data sent to CSD
Lattice centering: aP
‘ 8.1479 9.4331 11.6046 79.4352 82.7719 79.6405 858.5259 ‘
CSD v.2015-01-20 02:41 §  stopsearch | Toler.: 1.50%
amma_| Formula igin: More info.
1 100.0% 858.7 8.15 9.43 1162 79.4 827 79.6 C23H21N101 P-1 CSD: VAVXOH  858.7 CCDCCheckCell

Rigalkw s orges, |
- & ~CSD tools
oxford diffraction | e et B co o iencso cense requred




First instrument model refinement

« The header infois not precise. Refine on full data.

Use default

Lattice wizard (1.0.33)

Ty

=

S
NS v A . 2P0

Lattice wizard

o

LATTICE
Current cell (CSD: not done)
8.1341(7) 9.4250(10) 11.6001(13) 79.290(9) 82.878(8) 79.555(8) 855.58(15)
Lattice reduction

selected cell LATTICE
8.1340 9.4225 11.6005 79.2946 82.9556 79.5359 aP 31 Current cell (CSD: not done)
reduced cell 8.1480(3) 9.4339(6) 11.6071(4) 79.434(4) 82.776(3) 79.625(4) 858.76(7)
8.1340 9.4225 11.6005 79.2946 82.9556 79.5359  855.4 Lattice reduction
selected cell
PEAK TABLE 8.1340 9.4225 11.6005 79.2946 82.9556 79.5359 aP 31
Peak hunting table reduced cell
UB fit with 8408 obs out of 12728 (total:12728,skipped:0) (66.06%) m!‘ 81340, "9.4225; J1.6005 79:2946; 82.9556 795359
PEAK TABLE
IIN(S}‘LI?]I;;A;:;I;TODEL Peak hunting table
J ) ) ) .
beam:  -0.01932 alpha:  50.05613 beta:  0.00000 UB fit with 8602 obs out of 12728 (total:12728,skipped:0) (67.58%)
Dzrtlczteorl?: 0.04303 th zero: -0.32229 ka zero: 0.00000 KN STRUMENT MODEL
xiol, DiaBEe0yroty, 1013904 ' Coeam " 012847 alpha:  50.0S613beta:  0.00000
x-cen: 515.30000 y-cen: 510.30000 distance: 41.00000 O;aze'ro. s 011osat£ Zz-ro. ooss kea i-em. 00000
Wavelength Mo (Ang): A1 0.70930 A2 0.71359 B1 0.63229 Betetan 2 R %o
x-rot: 0.05131 y-rot: 0.24013
x-cen: 520.21123 y-cen: 507.31092 distance: 41.12325

Lattice wizard (1.033)

Lattice wizard

-
JCRYSALIS™
2D |

Peak hunting Unit cell finding
A >

Ewald explorer -
reciprocal space

855.4

Wavelength Mo (Ang): Al
Refinement

res: 0.010877, da=0.006531, sx=0.002067, sy=0.002304
h=0.003394, k=0.006851, 1=0.002762

#ref: 8565 (skipped: 34)

0.70930 A2 0.71359 Bl

0.63229

Twinning - Incommensurates /
\é multi-crystals Quasi-crystals
A g > |

Load € Save
information 0 information
2 >}

Unwarping -
Precession images
> ]

Close

Rigalicw
oxford diffraction
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Use EwaldPro to find the twin

* Find next component in wrong peaks

s a@r=

1 Evrald Explorer (105)

- IR B RO et I o o | [l - B

JCRYSALIS™
25

Crystal

I~ Log wdow
Lamce csos g%,\
8.1480(3) 9.4 ;s 6) 11.6071(4)

79.434(4) 82.776(3) 79.625(4)
V = 858.76(7) aP, index: 67.58%
Overiay off

[ 2% J e e o & O 7
¢ ©® S oo 99 @v-s e 00 X Automatic twin finding [acthuate twin multicrystal
¢ @ we ‘secgs 9.0 8'ee @ . Cummudnlmum«:ymlnndlng 5
o - 00 09000809 - [ Find next companent in wrong peaks

3" am
e IrTs 5 Find next component in shown peaks
. I e -
-
L I

o e 00 e QO ADVSP SADGWD +0 Womooce ustom component in shown peaks
e - o o S ESIISPNUIS VW 2B SY - 000 .. _—
¢ o e 0 DO -OHDABM DOV S 0@ o o
s v ces e B SO SCRNDIESIRD ARSBeY w o o
R o~~w«0-ﬂ~*'-.~l—‘ Bo-apae
ce e es o ae(iS=gScie SlostonNiNN S NN S~
B R a2 L e
¢ . s (1O (e (BB AIRENS(RNARS- «
8 secee® Do AERNDSQEMEB ARG = 0 e G0 o
R o T T Y B e T )

u Go to UM TWIN: UB matrix setup for twins

e @ so gD o0PP" 900040 OO
P OB 000,08 - w 8 wr@ B 9@
™ 4 > 990

[T S

Filters

Selection/Lattice-it

2 | Indexed [wrong [color |
Iv 1 [v 8s02 [vas |
ENE o
| 3 [ o o
| 4 [0 0 |

-
s o o

Peaks: visible - 12728, hidden - 0, selected - 0 Define q-vectors to help indexation X: 1543 Y: 366

Rigalcws
oxford diffraction




Use EwaldPro to find the twin

« Easy: 180 deg rotation twin

¥ Ewald Bxplorer (1.05)

- BEC BEl

Peaks: visible - 12728, hidden - 0, selected - 0

SETCT S
& . . @@ e @ @ Be.e . o
¢ @ S Weo OB @r-s o BB @ o0
. . @ 90800 @ s 0@
8 - 0P WO D0 DD W o 08 W o
0 0w B GNP WD B0 car 0 O

PR ;-o-o-qco S @ @ e
@ - Mot s so P 0B O 90900 8O -+ O o
¢ e Bws 0008 - w 28w B¢ 9 @

. B @ B 0 4 BIQ- 9.0

o e aiesw BB B 8BS sew® 8 @

Srces @n e o @

Define g-vectors to help indexation X: 1241 Y: 747

>> Component #1

o o
>y |
Crystal
™ Log window

Component#1 (CSD:1+0L)
8.1479 94331 116046 s
79.435 82.772 79.640
Diexings G702l / 67:6% visible

9.4324 11.6101 aP
79:32¢ 52,788  79.705 | 859.0
indexing: 52.8% all / 52.8% visible
-Add next component (unindexed: 2%)

‘Deactivate twin | mutticrystal

Rarum UB2)=175.3417 deg
und 0.00 1 0\]0000%)\')19098‘013(6-)

Filters

Selection/Lattice-it

# | uBi | us2 |over.. [
[v 1 [v s7[v 3%9[v 223 [V 22

NN N N

[0 [0 [0

a0 [0 [0

s

o "o T o

=N Rigalkw
oxford diffraction




Use EwaldPro to find the twin

 Back to lattice wizard...

Lattice wizard (1.0.33) |
R+ = T~ s _Pro
1 | Lattice wizard ~CRYSALIS

> |

LATTICE
Current cell (CSD: 1 +0L
8.1480(3) 9.4341(6) 11.6071(4) 79.433(4) 82.776(3) 79.626(4) 858.78(7)
Lattice reduction
selected cell
8.1340 9.4225 11.6005 79.2946 82.9556 79.5359 aP 31
reduced cell
8.1340 9.4225 11.6005 79.2946 82.9556 79.5359 855.4
Twin information
1:8.14799.4331 11.6046 79.435 82.772 79.640 858.5
2:8.1474 9.4324 11.6101 79.426 82.788 79.705 859.0
1: Total: 8602( 67.6%) Separate: 5779( 45.4%) Overlapped: 2823( 22.2%)
2: Total: 6722( 52.8%) Separate: 3899( 30.6%) Overlapped: 2823( 22.2%)
Unindexed: 227 ( 1.8%)

PEAK TABLE
Peak hunting table

I . Incommensurates /
UB fit with 8603 obs out of 12728 (total:12728,skipped:0) (67.59%)

Quasi-crystals
>

INSTRUMENT MODEL

Goniometer

beam: 0.12847 alpha: 50.05613 beta: 0.00000

om zero: -0.01105th zero: 0.10058 ka zero: 0.00000
Detector

x-rot: 0.05131 y-rot: 0.24013

x-cen: 520.21123 y-cen: 507.31092 distance: 41.12325
Wavelength Mo (Ang): A1 0.70930 A2 0.71359 B1 0.63229

Save
information

Refinement uUnwarping -

res: 0.010877, da=0.006531, sx=0.002067, sy=0.002304 cois
h=0.003394, k=0.006851, 1=0.002762 ' ?ces"‘m" fpages
#ref: 8565 (skipped: 34)

Close

Rigalicw
oxford diffraction
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Do twin data reduction

 Run the data reduction wizard. Twin reduction auto set...

[ Proffit: CrysAlisPro data reduction assistant (1.0.26) ==

[ CrysAlisPro: Data reduction (1.13)
Load new experiment
Full auto analysis (cell, red)

Data reduction with options

JCRYSALIS™
RD |

Rigalcws
oxford diffraction

Simultaneous twin data 1 tion ‘:‘(;RYSALiSPm

Step 1: Orientation matrix for data reduction

U8 - matrix:
-0.075024 -0.018271 0.032708 ( 0.000004 0.000003 0.000003 )
-0.035153 0.075135 -0.006240 ( 0.000006€ £.000005 0.000004 )
-0.032212 -0.005058 -0.052833 ( 0.000003 0.000002 0.000002 )
B.14801 ( 0.00035 ) ©.43408 ( 0.00058 ) 11.60713 ( ©.00042 )

75.43314 |( 0.00447 ) 82.77588 ( 0.00333 ) 75.62556 | 0.00447 )
v= 858.78

Selected cell (from TM zz/TM teoo/TM £):

a1 8.1480 5.4341 11.6071 79.4331 82.7759 75.6260 aP
Twin 1: 8.14786 $.43307 11.60462 75.4352 B2.7715 75.6405 858.53

Twin 2: 8.1473% ©.43240 11.61012 75.4257 B2.7876 75.7054 £S8.c8

~Lattice extinctions ffilter Bravais lattice extinctions) | |~ [ncomimensuaie suuciEs -
' Dont use filter (P4attice):

ar [ HELE

™ Use filter for: I = I {1 Sintile qvestor | Editq | m=0 |

€ ther {reduetion st ‘_”.:Lmj 13‘_»_ .,.F.:;;,'

- Twinning/Multi crystal (activated by UM TWIN entries)
[V Use automatic twin/multi crystal data reduction with the following components: |~ Multi crystal
v Component 1 v Component 2 I [ Componentd | | Comporientd

oo W o W conce W o |




Do twin data reduction

« Accept the run list [eeecysiee s eionsssent 1o =

- JCRYSALIS™
2y

Step 2: Experiment run list for data reduction
Run list: E:\data\2016\08\bruker\DK_ML7-66_MM_3843\DK_ML766

Image dir: E:\data\2016\08"bruker\DK_ML7-66_MM_3843

# type start end width exposure omega detector kappa phi start end
° 1.3 184.1% 0.40 5.00 30.00 73.83 -0.81 1, 456
o ~-11.11 171.6% 0.40 a.00 17.50 73.83 4.1% 1, 456
° 21.38 163.78 0.40 3.00 10.00 73.83 B6.6% 1, 356
° 21.7%  174.18 0.40 3.00 20.00 73.53 -35.82 1, a8c
o -28.11 126.€% 0.40 5.00 -27.50 73.83 11.68 1, as6
o
o

18.3% 179.1% 0.40 4.00 25.00 73.82 5.18 1, 401
-7.81 174.1% 0.40 3.00 20.00 73.83 -60.81 1, 454

o s M e

et
behaviour edit the run list --> - -

Rigalcu |_top__
oxford diffraction
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Do twin data reduction

« Special pars: All default; Limit the data to 0.75Ang (as done in the B

set)

=
Proffit: CrysAlisPro data reduction assistant (1.0.26)

JCRYSALIS™

=

Step 3: Basic algorithm parameters
- Reflection position prediction |~ Skip mode! refinent

I Follow model changes on frame by frame b
[~ Follow significant sample wobbling (2-cycle 3D

™ Follow sudden {discontinuous) changes of ﬂ

[Wrentatitr seareiranae (mard ided

Proffit special parameters

3D intensity integration

Reflection positioning and integration -
[~ Singe ! only (rec dusivel
fordamwmlSAng,xe largemolecules)

r HKL check in 3D peak analysis (recommended
when reflections are very dose to each other)

[~ Extra corrections

I~ Apply inverse float correction (f.ex. undo flood field corr

Skip filters — =
Loentzn = 0.0500
S R AR LS it DAC anale |

\ Edit special pars

[V Use resolution limits

d-value (Ang): inf- 0.75
2theta (deg): 0.00- 56.44

'Resolution limits

=l

Parameter to enter: ld-value (Ang) vl

Usig > 10 L9 Profile agreement < 0.8

e prehlErtamat

Extinction rules

No extinction rules specified b show rules |

for strongly overlapping reflections e.g. twins)
I Follow profile size changes with incidence angle

I Print average profiles to history window

HINT: You can use DC EXTINCT to add extinction rules
and DC CLEAREXTINCT to remove selected or all rules

from the list

I \Edjlist masks atCoraiig b preichan Untertaty A ar i ang e nsts

Rigalcws

oxford diffraction

I~ Apply fioat correction (F.ex. additional flood field correcti d-value (Ang): inf 0.750
Theta (deg): 0.000 28.221
|\l phvelhiee eisortion corecion(orepared Ly DE A 2 Theta (deg): 0.000 56.441
™ Apply monitor renormalization 5
- DC JETSHADOW (to visualize beforehand use beamstop mask)
 profe fittng :
e e T |0



Do twin data reduction

« Background: Smart background

Proffit: CrysAlisPro data reduction assistant (1.0.26) [i__&.I

Simultaneous twin

Step 4: Background evaluation
i~ Background for 3D centroids -

For an acurate evaluation of integrated intensities a good background detemmination is essential. Two
parameters control this evaluation: The evaluation range Re and the repeat frequency Fr.

- WM e

Binning may reduce the memory requirements for the background evaluation. Default is 1. You
may use 2 or 4 in case of lack of physical memory on your machine {fisk of swapping)!

® 2 (" 4 v Reduce background accumulation to SHORT type (saves memory)
Required disk/memory space for background evaluation: 47.6/6.3 Mb

Background for 3D integration
~ Average background from 3D centroid evalutation (good for stable & low background,
fast)

SCRYSALIS™
Iy

I mart background {combination of jocal and average background computation, good for weaker
data with high backaround and locally varying features, e.q. protein data, slower) .

Frame range = 1 Memory usage: 53 Mb

| oo | v i cnon W cocel W vep ]

=N Rigalkw
oxford diffraction

This is the most critical for the
data set: It seems that the Apex
detector has unstable
background, thus introducing a
bias on the average background
method. Such behavior is also
seen with other detectors where
CAP uses by default Smart
background.



Do twin data reduction

Proffit: CrysAlisPro data reduction assistant (1.0.26)

Simultaneous twin data rec

Step 5: Outlier rejection

CCD data sets usually contain more than the unique data required for the structure determination. This
redundant data can be used to check for measurement outliers.

The rejection is based on R. Blessing (1397), J. Appl. Cryst. and additional CCD specific criteria.
-~ Outlier rejection

" Dont use outlier rejection

' JCRYSALIS™
3

=]

aP 814801 943408 11.60713 79.43314 8277588 79.62596
vV Use Friedel mates as equivalent

(=]

Rigalicw
oxford diffraction

« Automatic outlier rejection: default
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Do twin data reduction

e Chem. formula imported for AutoChem

Rigalcws
oxford diffraction

p -
Proffit: CrysAlisPro data reduction assistant (1.0.26)
- _
_ A = 'Pro Mu-calculator (1.0.4): Absorption coefficient in mm-1 @
Simultaneous twin data 1 > CRYSALIS - Cell and wavelength-
N ) | 814801 943409 11.60713 79433 82776 79626 858.784
Mo-radiation
Amp SOt z [1000
Tip: You may change the output name and directory to keep results of data redictions under different - Chemical formula: (e.g. C11 H10 S 02); consult help for syntax and special elements [Os)
parameter sets (UB, supercells...) Nurmbers follow elements; separate elements by space;
Output file name:
Ei\data\2016\08\bruker\DK_ML7-66_MM_3843\DK_ML766 Ic43 H42 N2 02
—
4 element(s):
- Finalization options H=42.00( 6.48); C=46.00( 84.36); N= 2.00( 4.28);
O= 2.00( 4.89);
[V e i C e iy {* | Atomatic & Formula wt: 654.90 Mu(mm-1): 0.08
7 Density: 1.266 Z: 1.00
v Hifomatic sicturs soidtion (ALtoChemy F(000): 398.00 Atwol  9.33 Non-Hat.vol 17.18
202 2100
e I'—o e [—'0,80 mu (mm-1) 0.07708 [~ Edit mu
| _rep




Automatic result

* Auto: based on all hklf4 data.

START/STOP

RED Ready

2> "Adtuelle Nochich P [ Windows Tesk M.. 0 % Posteingang - Ma.. =3 Totel Commande. P 20160905 Kratzest. 4 Jasc Pant Shop Pr. S Pre-ee49 - Cops

Rigalcw
oxford diffraction
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Tuning your result

Tuning means what kind of scaling is used and what reflection
classes are in the final hklf4 and 5 files

DC PROFFITRRP TWIN (1.1.2) @
Scale3 abspack (1.0.7) - Refinement of scales, emp. absorption, sensitivity and sample d... [s23s]

é Twin data finalization

hklHile:E:\data'2016508\bruker\DK_ML7-66_MM_3843\DK_ML7EE_twin1.hk|

JCRYSALIS™
b |

T Endatah2016508\brukersDK_ML7-66_MM_3843

rrpprof files for twin finalization Chemical formula
- Symmetry settings =
SIS Seg, | Browse IR QR T C46 H42 N2 02 2=1.00
IV Use Fiiedel mates as eq even for nor SG Component #1  DK_ML766_twin1.rrpprof aP 8.143 9,430 11603 79.46 8279 79.63
7 Component #2 DK_ML766_twin2.rrpprof
- LS refinement control

aP 8.144 9.425 11.609 79.42 82.80 79.71

o i SR Lattice symmetry
SigCut: | Glidl 2 S

Use Friedel
Lave dass: |1 v| V matesas
Twin finalization log file (from previous run): DK_ML766.twinlog equivalent
I~ Exclude |15 strongest unique reflections (along with all symmetric equivalents) Correcti
Twin decomposition scale3 abspack: scaling, uniformity, empirical absorption
W n . Overlap threshold for scaling & space-group determination: 0,400 " Common scales for all twin components
Frame scaling B-factor/&-factor refinement o i e s [V Use ABSPACK
: i - . sure min completeness in le (for s : 0% TR 8
I Automatic frame scale assignment ¥ Apply frame scaling ™ Refine B-factors (" Separate scales for all twin components
How many frames have 2 T soal " Refine Adfactors o e
- i e b soherical abs (url= 0.034 |
& common scale? Jales &l scae S I™ Apply absorption correction Ji | &t ™ Apply Spheri 0.031
10frames =1 factor _~
Variation restraint (ESD): 0.20000
Restraint 0.20000
¥ Reject frame scales< 0.20 % > (5.00
Space-group and structure Filters and lattice extinction filters
R ] T—
Empirical absorption correction [ (e it e et Resolution i
|~ Automatic parameter selection for absorption correction r i : v & Nofiter  ( use filter for: Pattice v
Filte i
Max even order. |8 v| Maxoddorder |7 - 80 parameters Oactive fiters
Export options
I Absorption correction before frame scaling (recommended for strong absorbers) Data items in *.hkl files (HKLF4/HKLFS) - HKL file options Merging (HKLF5 only)
Use reflections from component 1 e
[ Beam path information (for absoprtion correction)/special formats: o only ¥ Merge data using:
Detector area scaling - el I & the lavedass [ I F
How many 4 r 4 5 | j 2 2
detector area regions? 8 4 Copiice cciuiebuesiar o o " differentlave dass [ v
Wariation restraint (ESD): 0.20000 ~CF T Invert HKLs of twin: I Remove outliers
IV Export CIF file I™ Add hk data to CIF (HKLF4 only) [ 22 [ ol
. o S
" Standard set of files

I™ Change outputbase name  [Dik_ML755
Createfoverwrite DK_ML

! - \bruker\DK_ML7-66_MM_3843.
Copy DK_ML766.hki and DK_ML766.cif_o

0 to \struct\olex2_DK_ML766_twin1_hkif4

Rigalws o - e
oxford diffraction




HKLF4 result

Space Group | No. | Centro | CCDC | ICSD | Rint)

P1 1 - 2112 238 0034 2 =

P-1 2 & 47868 2604 0037
| RED Refinement finished
wm 3
Data Collection 9
Data Reduction L)
StructureExplorer 2

—<E2-1>

'CENTROSYMMETRIC
Rigalcu
| Experiment | Autc e ' Refinement ! P hare | oxford diffraction

Rigalcw
oxford diffraction
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HKLF5 result

=2
RED Refinement finished

Crystal ., 8
+ Refine structure on whole data set (HKLFS) Date Goliecaon L
" Refine structure on first component only (HKLF4) Data Reduction 9
" Refine structure on second component only (HKLF4) StructureExplorer a
€ REFine SErITLte o b Comp O an A=
€ REfirE Sttt e G U COrEGHEN Gy L)
INS file: ... \olex2_DK_ML766_twin1_hkIf4\DK_ML766_twin1_hkif4.ins,
HKL file: ...\olex2_DK_ML766_twin1_hkif4\DK_ML766_twin1_hkif5.hki
INS file will be modified with BASF and HKLF 5 instructions.

ok .
oC M
Rigalcu
Refinement | 3 \ oxford diffraction
[ Remne | e | o S — $CrvsALis™sm

Rigalcw
oxford diffraction
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Compare to Saint/TwinAbs

« The Saint/TwinAbs processing and structure was
provided by Dr. Kratzert.

« AC3.0 and Olex2 used automatically a different style of

hydrogren adding, so the result was refined using
Daniel’'s result.

=N Rigalkw
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Compare to Saint/TwinAbs hklf4

Saint/TwinAbs CrysAlisPro 38.43
AC2.1

WR2 refined quantity 0.1581 0.1429
R1all 0.0759 0.0645

R1 (I>4sig) #>4sig 0.0604 (3431) 0.0593 (3101)
#reflections 4240 3395
#Hpar 227 289

|/sig 23.1 28.8

N Riggalkws
\\\ oxford diffraction



Compare to Saint/TwinAbs hklf5

Saint/TwinAbs CrysAlisPro 38.43
AC2.1

WR2 refined quantity 0.1342 0.1233
R1all 0.0546 0.0546

R1 (I>4sig) #>4sig 0.0472 (3582) 0.0518 (4229)
#reflections 4022 4453
#par 228 290
Twin ratio 0.29389 0.30184
|/sig 13.9 50.7

|\ Rigalkw
\\\ oxford diffraction



Compare to Saint/TwinAbs

 Now one more time the results refined against Daniel’s
res file, which carries less parameters

* Generally the results are similar

=N Rigalkw
\\\\ oxford diffraction



Compare to Saint/TwinAbs hklf4

Saint/TwinAbs CrysAlisPro 38.43
Danielres

WR2 refined quantity 0.1581 0.1471
R1all 0.0759 0.0655

R1 (I>4sig) #>4sig 0.0604 (3431) 0.0603 (3101)
#reflections 4240 3395
#par 227 227

|/sig 23.1 26.6

N Riggalkws
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Compare to Saint/TwinAbs hklf5

Saint/TwinAbs CrysAlisPro 38.43
Danielres

WR2 refined quantity 0.1342 0.1257
R1all 0.0546 0.0555

R1 (I>4sig) #>4sig 0.0472 (3582) 0.0527 (4229)
#reflections 4022 4453
#par 228 228
Twin ratio 0.29389 0.30205
|/sig 13.9 50.7

|\ Rigalkw
\\\ oxford diffraction



Compare to Saint/TwinAbs gain 150

 Itis clear from the previous table that the agreement
factor results are very similar, but the sigma scheme is
significantly different. Especially the hklf5 TwinAbs
reduction significantly damps the I/sig in spite of the
additional observations mapped in.

* To see the effect of such ‘pessimistic’ view, | conducted
a data reduction as in the previous using a system gain

of 150.
 This was done with 39.8f.

S Rigalcw
\\\\ oxford diffraction



Compare to Saint/TwinAbs hklf4

Saint/TwinAbs CrysAlisPro 39.8f
Danielres

WR2 refined quantity 0.1581 0.1366
R1all 0.0759 0.0650

R1 (I>4sig) #>4sig 0.0604 (3431) 0.0527 (2814)
#reflections 4240 3435
#par 227 227

|/sig 23.1 20.6

N Riggalkws
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Compare to Saint/TwinAbs hklf5

Saint/TwinAbs CrysAlisPro 39.8f
Danielres

WR2 refined quantity 0.1342 0.1238
R1all 0.0546 0.0560

R1 (I>4sig) #>4sig 0.0472 (3582) 0.0476 (3898)
#reflections 4022 4531
#par 228 228
Twin ratio 0.29389 0.30447
|/sig 13.9 17.5

|\ Rigalkw
\\\ oxford diffraction



Extra mention 3| effect

« Ewald with large steak. Missing Si filter. This will mess
up SG extinctions on higher symmetry SGS

HJEUI

il Feta 7.555“5 -«-m 7] @| CRYSALIS

.................
....................
......................
.........................

.................

.............................

...............................
..................................
D R TR S R S S SR S S S S ST S

...........................

. 2
...........................

.......................

.......................

....................

Peaks: visible - ulzs, hidden - 0, selected - X:622 V:314

J. Appl. Cryst. (2011) 44, 763 771, d0i:10.1107/S0021889811016232
Low-energy contamination of Mo microsource X-ray radiation: analysis and solution of the problem
P. Macchi, H.-B. Blirgi, A. S. Chimpri, J. Hauser and Z. Gal

ngﬂku
\\ oxford diffraction



Theory: Reflection de-convolution

« Twin law

* Reflection overlap

« Qverlap ratio

* The following slides are adapted from a 2013 webinar
 |tintroduces some of the CrysAlis™ twinning concepts

=N Rigalkw
\\\\ oxford diffraction



Twinning*: Challenges for the crystallographer

= |dentify ‘proper’ unit cell(s); if possible at the screening/pre-
experiment stage

= Reduce overlapping data
= De-convolute and correct data
= Solve the structure

= Refine in best possible way

*non-merohedric

N Rigalkw
\\\ oxford diffraction



Introduction to Twinning
Fully overlapped diffraction patterns

Merohedral twins

Component 1

Rigalicw
oxford diffraction

® ® oo 0o
o @ o ) @ ®
oo o QP Q-0
s o0 o
o o ‘XX M KX
o @ o O o‘o o

@ @ e  ©0°

Component 2 Overall
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Introduction to Twinning
Partially overlapped diffraction patterns

Multi-crystals — different unit cells i /\
=

AL Ipy
\\.Lo / N \‘\e.s /.‘, £

Component 1 Component 2 Overall

Rigalcw
oxford diffraction
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Introduction to Twinning

Rigalcws
oxford diffraction

D

Partially overlapped
reflections can be treated
during integration



Twinning
Integration

S Rigalcw
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TWinning
Integration

150 —

100 =

\\\\ oxford diffraction



Twinning
Integration

Component 1 contribution
Component 2 contribution
Overall profile

S Rigalcw
\\\\ oxford diffraction



Current vs. new approach

Current twin integration (36)

e

o

Component #2
PROFFIT

~

/

a )
Component #1
PROFFIT
- /
Less
accurate
HKLF4 and
HKFL5

Intensities :

<

/ Intensity \

decomposition during
finalization

“\\\ Rigalcws

oxford diffraction

Profile decomposition
based on profile
fitting of the
overlapped area

More
accurate
profile-fitted
HKLF4
intensity

Very accurate
HKLF5 intensity

Twin finalization



New features

Profile fitting

Smart background (combination of local and average background)

Bad-profile rejection filter

Completeness-based reflection selection for HKLF4 file:

= User does not have to adjust thresholds to obtain reasonable completeness

= |f the completeness of isolated reflections is below the requirement:

= Reflections are sorted by overlapping factor

= Starting from least overlapping there are added to the file until minimum required
completeness reached (default 80% - enough to solve the structure in majority of cases)

S Rigalicw
\\\\ oxford diffraction



Twinning
Integration output

Exp_1 twinN_HKLF4.hkl
Use for structure solution
Contains:

 Domain N only reflections

« Domain N portion of reflections

below full overlap threshold (i.e.

detwinned data)

N Riggalkws
\\\ oxford diffraction

Exp_1 twinl HKLF5.hKI

Use for structure refinement

Contains:

All reflections

Any overlapped reflections are not
detwinned



The Twin Challenge

Integration treatments — profile size

With typical masks, in this example, few reflections are fully separated...

Fully overlapped Fully separated

Component1 profile mask ‘

Component 2 profile mask ‘

Rigalcw
oxford diffraction
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Twinning
Integration treatments — profile size

Using smaller masks can reduce overlap meaning more separate reflections

Fully overlapped Fully separated

Component1 profile mask ‘

Component 2 profile mask ‘

Rigalcw
oxford diffraction
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Twinning
Integration treatments — profile size

Alternatively, if separation is small enough, and depending on the nature of the twin,
twinning can sometimes be ignored entirely by increasing profile mask sizes and
treating as a single crystal

Fully overlapped ully separated

Increase Profile ‘

Component1 ‘
Component 2 ‘

Rigalicw
oxford diffraction
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Twinning

Integration treatments — profile size

Altering profile mask sizes in CrysAlisPr

Step 3 Basic algorithm parameters

|30 intensity integration

¢~ 2D profile fitting (recommended only for very
strong diffraction data)

¢+ 3D profile fitting (mproves weaker data,
default option)

~Reflection positioning and integration

- Single wavelength only (recommended exdusively
for data up to 1.5 Ang, i.e. large molecules)

ul FIFAE ek S peak Sl s (resammEntes|
witien reflections are wery close Eo each ather)

| Extra correction:

I Apply inverse float correction (f.ex. undo flood field correction)

T Apply float correction (f.ex. additional flood field correction)

I | Ennlipiie! ise etisarstion cotrestion (repared by DE GESTORLI)

™ Apply monitor renarmalization I | ze File Far monitter valies

- Reflection position prediction v Skip model refinement
I Feuta selenhoptimallpredistion appraach arim biasis

I PRl Evmed e ehartmes ettt ame by e b eaErate s e aablE]
I ol G simmitizarnt s amp e o ey e e peak et isE]

I F el ele ) el e e 1) i e e e e

fientatintseanchrange [max | Uideg) m Seanehstensaeg maHn] “

) preseue i o de prothit bas it pratie mtamatien atdonimtearation resulte e the disk

Skip filters
Lorentz min = 0.0500 dit Lorentz mil
I~ HPcellopeningreject <000 S
I Use resolution limits | Edit limits_ |

devalue hng)s it i
hiieba (o)l 0005816

™ Reject reflections with bad profiles (e.g. for HEGta)

- Extinction rules
No extinction rules specified

5dd extinction rules
= selected or all rules

HINT: You can use DC EXTINCT
and DC CLEAREXTINCT to remg

from the list

~DC JETSHADOW (to visualize beforehand use ‘beamstop mask)

™ Use JetShadow JE it parameters |

ol G bty L0, et it B 60 b o st 000

Profile fitting

Override integration mask size (generally not of original
¥ recommended, but smaller mask can be useful [0.75 7| G
for strongy overlapping refectons e.g. turs) [5.50 (2]

I Follow profile size changes with incidence angle

1
T~ Adjust masks according to prediction uncertainty|;

™ Print average profiles to history window

Rigalicw
oxford diffraction

Override integration mask size (generally not f origi
I i, Bif duali sk van bR taemil | 0-75 |
for strongly overlapping reflections e.g. twins) [p 50

I Adjust masks according to prediction uncertain
™ Print average profiles to history window

data)
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Twinning
Integration treatments — smart background

For datasets with uneven
backgrounds, smart background
can help.

From v37 upwards, smart background

. _ -
IS now twin enabled R

(S .
a RS p Jd "
w Sgleet O 1B VDA o

o8

-+

N Rigalkw
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Twinning
Post Integration treatments — overlap threshold

Increasingly difficult deconvoluti—

| 0% overlap N 100% Overlap |

Detwinning attempted
for structure solution

Detwinning not attempted
default: 80%

Changeable
threshold

Rigalicw
oxford diffraction

Copyright © 2016 — Rigaku Corporation and its Global Subsidiaries. All Rights Reserv ed.



Twinning
Post Integration treatments — overlap threshold

Version 36 or lower
Twin decomposition

Full overlap threshald il Fdit threshold

n data finalization

@ysAﬁr;

[~ Chemical formula

ME-2-51_twinL.rrpprof LATTICE 1 C25H17N402C1 Z=4.00

[~ Override overlap threshold for HKLF4 export 1 500 m FEST By

| Remove | [T E—
tane LATTICE 4 Laue dass: |1 - ¥ mates as
Twin finalization log file {from previous run): Static equivalent

scale! + scaling, uniformity, empirical absorption

I¥ Use ABSPACK Edit ABSPACK

* Common scales for all twin components

Full overizp threshold 0.800

I~ Override overlap threshold for HKLF4 export 207 102 L] ™ Separate scales for all twin components

I~ Apply
. e iters and lattice extinction filters———————————————— ~HKL file options
Twin decomposition fLF4HaFs) Fi axincton fters
ok 0 i o, » f fr
. o . in (for absoprtion correction)/special formats: I”" Resolution ztﬁztlf((del;g:) 000 52 63 i res timit r H;;ﬁ?:nl:m
Overlap thresheld for scaling & space-group determination: 0,400 (208 GTES TG 5 Crofe  Cufwho [hue o] | utminerene
~ containing data from
B 0 active filters. twin 1and twin:
Minimum completeness in HELF4 file (for structure solution):  80.0%  BSEEIEET) ] e I et
e Fred eies ¥ Export CIF fle [~ Add hkl data to CIF (HKLF4 only) N
D, ¥ Space group determination -

" differentlaue dass |1 x
I™ | Complebeness (M E0GnT) Edit res

Updatefoverwrite hkl files in WinGX, Olex2 orfand AutaChem folders - provided that 3
output hK files are compatible with existing structure I Structure solution (Autochem) 7T

m m_ Cian cel

Rigalicw
oxford diffraction
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Twinning
Additional options

* Common =cales for all twin components

Twin data finalization

" Separate scales for all twin components

—rrpprof files for twin finai

Chemical formul

RS c25H17Ne 0211
Component #£1  MG-2-51_twin Lrrpprof mP 10.086 6.931 29.944 89.94 9478 89.92 EdiLiomuia
Component #2  MG-2-51_twin2.rrpprof mP 10.103 6.935 29.938 89.93 9499 90.06
Compenentad, (e LATIES
Compernentt (i AT

Twin finalization log file (from previous run): MG-2-51.twinlog | view log | equivalent
~Correction

~Twin

scaling, uniformity, emp

Overlap threshold for scaling & space-group determination: 0400 TR OTCT ]
Minimum completeness in HKLF4 file (for structure solution):  80.0% MRZLCTTUT S

~Numeric and spherical absorption correction

ICHVEVE Y Edit ABSPACK

|
PEnarate scales for all twin components

= Useful for cases where

’ secondary domain(s) are

weak

I apply absorption correction Il e ifiarmation avaiaule!
i

topt
- Data items in *.hil files (HKLF4/HKLF5)

Filters and lattice extinction filters.

drae Al (7 OE0 e———
I~ Beam path information (for absoprtion correction)/spedial formats: T~ Resobation yp 0ol 00 52,65

| = @ Nofiter usefiterfor:  [Pattice -
WM oscivefives
Merging

¥ Merge datausing:  © thesamelavedass 7 M A e

25 3 ielint ¥ Space group determination

e options.

O ons from

I oo
Output multi HRY

I~ containing data from
twin 1 and twin:

I” Remove outiers " differentLave dass | 2/m (b-unique) = =ra
b (015 A Edit res

Iv 2 e e
—HEL file options
[~ Updatefoverwrite hi fies in WinGX, Olex2 or/and AutoChem folders - provided that

output hid files are compatible with existing structure I Structure solution (AutoChem) [0 r UE'E rEﬁEChms‘ Frm
== component 1 only

Output multi HKLF4 file

I ﬁnmjl_na':ﬂ ‘::E_ﬁm Useful for cases where

structure solution is difficult
o due to low completeness of

separate reflections

Invert HKLS of twin:

" l#2 [ |3 | e

Invert HKLs of twin:

I_#zl_#3l'%

Special case... Needs some
explanation.

Rigalicw
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Good data quality through full post corrections

Integration

Average unit cell

Absorption
Beam illumination

\

Empirical
corrections
y

Ouitlier rejection I

\
Point/space group

PG changed?

g A |
2 M e VYA A b i |
2 o ' ‘.!(q"‘\.‘s (A TR, ""&\;“‘M'r"" \]ﬁl’v‘"\hhﬁ

i AW, L “\1 Moml, 2
T U
Wy |

Optional merging

N Rigalcws
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Thank you for listening!
Find out more at

www.rigaku.com
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