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Area detector diffraction experiments

Understand the experiment

Goniometer description
Sense of rotation

Area detector ‘perspective’

Zero points

(a)

Kappa vs. Euler geometry

W. A. Paciorek, M. Meyer and G. Chapuis: 'On the geometry of a modern imaging diffractometer’; Acta Cryst. (1999). A55, 543-557
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Workflow on in-house instruments

Describe instrument

Run fully automatic calibration experiment describing fully the instrument
at any distance

Run test data collection on standard sample

Run new experiment.
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Workflow on inhouse instruments

Describe instrument
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Workflow on in-house instruments

Run fully automatic calibration experiment describing fully the instrument
at any distance

Path
Nare: HyPix6000_81016 C:\XealiburData
TSR Experiment in folder C:\XcaliburData\calib_HyPix6000_81016_Sat-Oct-08-23-07-18-2016
Basic system parameters Generator at end of experiment
Dd zero(Cu)=-4.00000, Dd zerc{Mo)=-4.00000, Overflow threshold=1048000, Beam stop support % No change
orientation=gemini(mkII), HyPix 1x1 binning, Flocd correction: off “ " Tum down
" Tumn off
Options — — — . - Calibration mode
Crystal [Cytidine > | Lattice type P-lattice > Lattice min 2 max| 0 @ Optimal
" Manual
(" Constraint
Al Near | Collect extra data for better structure refinement
o 1 50.00 1.00 Exposure time the same for all theta positions: 1.0s/deg, Detector distance=39.00, Scan
v range=20.0, Scan width=0.1, s
Far
- W 50.00 1.00 wa;nm same ::;II theta positions: 1.0s/deg, Detector distance=74,00, Scan
r’ y
M
" piear [ Collect extra data for better structure refinement
KWV 1 50.00 1.00 Exposure time the same for all theta positions: 5.0s/deg, Detector distance=39.00, Scan m
v range=10.0, Scan width=0.1,
Far
T 5000 T 100 Exposure time the same for all theta positions: 5.0s/deg, Detector distance=74.00, Scan
v kv : ' range=10.0, Scan width=0.1, | o |
r- s \ ol )
User message
Cytidine cell: 2=5.120, b=14.000, ¢=14.800, alpha=90.000, beta=90.000, gamma=20.000
You have changed cell type parameters, you must regenerate calibration run lists, please dick 'Find expeniments’ button
L End of calibration: Sat Oct 08 23:52:17 2016 (44min) §  rep | stan
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Workflow on in-house instruments

Run test data collection on standard sample

M Mile - =
£0.0 A 1.00 -—
Tomp,: 376.0 K v ‘:‘ .
Chillar OK o e by At
B cix) p o XL e
L
D Neady

M Someing

—
L Masr BN Sesssay ). )
T ot 5 e ek o0 it tin

..t';,';.! ,
A TR, A,

-

e
A . g e
TR Ttlows ' 1 "R
Wl diftatng nanpm

AITT. Vil heresd O ML fivete ey M) e

\h 2T R A e S
Py
Dojammvans  CoOTumm (19 1 (s Do

Noww e W -
Wmhh-tmwdu
ol ey Mo e A ey (e e b—g
et G 2

Facsien we wrrm
WIS
nnnnn =

B . -~
" an »m L1d

il < [O2 [N QSIS |

IMAGE: scr_sxp_T6_1_20 rodhypéx (run: ¥ frame: 20)
Omega' -11.50 Theta: 0.00 Kapps: 000 Phi: 0.00 Distance 5200

GONIONETER
Omega: 1150 Thetn: €00 Kappa: 000 Ph: 0.00 Distance: 52.00
\% Rigabaus

oxford diffraction

~CRYSALIS"SM

e cEBECH-DRIC-0-00C-0-00C0-0-0-0-

N Rigalcw
\\\\ oxford diffraction



Workflow on in-house instruments

Run new experiment
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Import: Worse situation

Depending on the format the instrument model is only known so-so.

Rather than on a ,Standard sample’ the import is tried on something
difficult.

,Easy’: Import of known formats

,Complex': Esperanto import
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First meeting with the data set

= Install CrysAlisPro: this will install a tool called ,CAPFrameView'. You
can inspect all known image formats.

= Use of a file inspection program: ,Norton commander

= A rename tool.
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First meeting with the data set

EAData\ 2014\ NM1\ frames) Frames: 629 1

T
=

Main window 3D Plot window
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First meeting with the data set
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First meeting with the data set
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Dww Gewtasen  COpaaswn
FORMAT 100
UVERSION:18
HDRBLKS 1S
i (FRET SCAN FRONE
SITE  (UNKNGWN
MODEL  Booster[A109588] with KappaStage (50.009)
USER  UNKNOUN
SANPLE  Unknown
SETNANE | Unkno
RUN 1
SANPNUM -6
TIME |
TITLE
TITLE -
TITLE

TLE |
NCOUNTS . 126 TOT508 L
NOUERFL: ~1
] MINIMUN:28
MAXTMLN - 9582

Qe Beatwiten Optorwn  Cofletuny e
(.HEADER_BYTES: 4096 BYTE_ORDER:1ittle_endian: COLLISION_INFO:C:/Rigaku/Cr
ystalClear/Adeinistrator /LY _XLP/LY20141211-02/Inages/Collision. xnl; . COMMENT
t; COMPRESSION:None . .CRYSTAL GONIO_COLLISION_OFFSET:0 0 0. CRYSTAL_GONIO_DE
SCRIPTION:AFC12 (Right): Kappe 3 circle: CRYSTAL_GONIO_NAMES:Omega Chi Phi;
.CRYSTAL _GONIO_NUM_URLUES:3; CRYSTAL_GONIO_SCAN_AXES:Omega Phi . .CRYSTAL_GO
NIO_SERUVER UVERSION:MSCSorvDetCCD 5.7.4.8. CRYSTAL _GONIO_UNITS:deg deg deg:.
CRYSTAL _GONIO_UALUES:0.0000 0.0000 18.0000. CRYSTAL_GONIO_UALUES_MAX:205 8
2 360; .CRYSTAL _GONIO_UALUES MIN:-110 -82 -360; CRYSTAL_GONIO_UECTORS:=1.0000
0.0000 0.0000 ©.6428 ©.0000 0.7660 1.0000 0.0000 0.0000; DETECTOR_NAMES:P
ILT_; .DETECTOR_WUMBER+*1; DETECTOR_TVPE:Pilatus 200K DIM+2: DTDISPLAY_ORIEN
TATION=-X+V. DTINTEGRATE OSLIQUE:S 0 -0.06030 0 -0.04670 0 -0.00059 0 -0.02
689 1 -14.88: DTREX_DATE TIME+*12-Dec-2014 01:05:51; DTREK_MODULE=d=TREK;.DT
REK_UVERSION*d=TREK version 9.9.9 10 WIRSSI -- Sep 2% 2014; Data_typeslong i
nt; FILENARMESLY20141211-02_Cu2356.1img: HEADER_UERSION+1.2; OBLIQUE_CU:S © -
0.06030 O -0.04670 © -0.00059 0 -0.02689 1 -14.30000: .0BLIQUE_MO:S 0 -0.006
21 © -0.00603 © -90.00073 @ -9.00276 1 -1.55000: OPTICS_COLLIMATOR:0.3 x 1.5
Double Pinhole; OPTICS_TYPE:Confocal: ORIGINAL_IMAGE_FORMAT=CBF _DTREK; PIL
T_DETECTOR_RDC_OFFSET=0; .PILT_DETECTOR_DESCRIPTION:PILATUS conuversion: PILT
_DETECTOR_DIMENSIONS=487 407; PILT_DETECTOR_IDENTIFICATION:=Dectris_Pilatus2
DOK_SNO2000167; PILT_DETECTOR_OPTIONS:trigger:on: PILY_DETECTOR_SERVER_UVERS
ION=RigakuMultiServer 1.1.0.13; PILT_DETECTOR_SIZ2E=83. 7640 70 00%0;: PILT_D
ETECTOR_VECTORS=1 © @ @ 1 ©: PILT_GONIO_COLLISION_OFFSET=0.6 6 6.0 6.8 0.9
©; PILT_GONIO_DESCRIPTION:=RFC12 (Right): 2theta arm: PILT_GONIO_NAMES:=RotAb
outBeam 2Theta RotY XShift YShift Distance: PILT_GONIO_NUM_UALUES=6; PILT_G
ONIO_UNITS=deg deg deg me mm mm: PILT_GONIO_UALUES=0.0060 ©.0006 © 9000 0.8
000 ©.0000 35 .0080; PILT_GONIO_UALUES_NAX=0.0 115 8.0 6.8 6.8 136.56; .PILT
N:-0.0 -20 0.0 8.0 0.9 30; PILY_GONIO_UECTORS:=0.0008 ©.0000
1.0000 ©.0060 0.0000 6.0000 1.0000 0.0000 1.0000 O .0000 ©,0000 ©
8868 ~1.0600; PILY_NONUNF_INFO=FirstScanlmag
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First meeting with the data set

I 5] Total Cammaneiar A0 - NCT REGISTERFD)

Eles Mok Commands Net Show Carfiguation Start Help
glaFBy B|ln|e+s | |nsnR]a00
S~ [etn] BROLASOITR k of 730,577,000 k free N S el SROAH0 TR k of 70,570,000 k froe B
cods | SAPPHIRE_UNCOMP | 300k diamond | HF0U7 MCCD | frames | [ Fraser_jump | 2013 06 4 Agiicnt Polish Day | DataBaciaup | pratocta)|
|1 ARt A Fraazer_jumpNframesh” < # % | |+ F DA NI Fraor_jumepl** * v
Ed Sze  tUate | Mame: Ext Sze  +lale
11 img 271,744 0271272013 1 - | (R <DIR>  O/1/20131 -
12 img 241,128 V271272003 1 | |expirio] <UIR> 00272013 17
13 img 271.744 02/12/2013 1E\ Frames] <DIRS " 07/24/3013 1)
14 mg 271,741 0271272013 1| {5 peai DIF> 071872013 1
15 imo 271744 027125013 1 <DIR> OR/1220131)
16 imy 271,744 0271272013 1 <DIR>  06/12/2013 1|
17 img 271744 0271272013 1 <DIR>  06/12/2013 1
1 img 271,744 02/12/2011 1 <DIR>  0G/20/2013 1
19 img 241,188 UZ/127203 ) <DIK> 0415720131
110 mg 27174 02/12/2013 1 <DIR>  07/15/2013 1
D wmg 271744 0271272013 | <DIR>  06/12/2013 1
D mg 271781 021272013 1 <DIR>  07/02/2012 1
£ mg 271744 02/12/2013 1 par 18.279 07/17/2013 1
ol mg 271784 2/12/2013 1 tabbin 181386 07/17/2013 1
E mg 27174 02/12/2013 1 3912 07/17/2013 1
[Ei mg 27174 02/12/2013 1 1,429 07/17/2013 1
[ mg 271744 021272013 1 2,706 07/17/2012 1
E mg 241784 UZ/127A03 1 sun 54303 0A2/2013 1
e mg 271744 02/12/2013 1 cfed 7250 07/02/2013 1
=i mg 271781 021272013 1 o 7,250 07/02/2013 1
£ mg 271784 /1272013 1 el 52.664 0Z/P/2013 1
cd 271744 02/12/2013 1 i 304 07/02/2013 1
[Ei mo 271744 02/12/2013 1 o 2326 07/02/2013 1
[ mg 271,784 02/12/2013 1 P 4,390 07,/02/2013 1
cd ma 271744 02/12/2013 1 hetmp 52,664 07/02/2013 1
= img 271744 02/12/2013 1 cmmod 20,932 07/02/2013 1
[E img 241784 UTZAN3 T 273252 U203 1
D mg 271781 021272013 1 tabbin 191,185 07/02/2013 1
£ mg 271744 02/12/2013 1 w 950 07/02/2013 1
ol mg 271784 2/12/2013 1 a U2 720131
£ g 27174 02/12/2013 1 w 76 07/02/2013 1
o mg 271744 0271272013 1 mac 309 07/02/2013 1
[ mg 271744 02/12/2013 1 proffitoars 2,000 07/02/2013 1
B g 241788 UZ/127A003 1 protiitpars 2,080 UA/U2/2013 1
i 771744 M A2 9007 1T menkfinae 3 080 NT2/M12 1 T

2.388k / 130.860 h in 9/ 493 lilefs). 0/ 3 cin(s)

0 k / 190.087 k in 0 / 128 fikeks). 0/ 11 i (s)

1AData\20 1\ rmser_jump>
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& Mufti-Rename Toof [E=5EeR ==
Rename mazk: file nama Exension Search & Replace Define counter [C] -
slip_1_D{[C] ~| [H Search for: - Start at: 1 :
[N} Name | |IYMU) Date | [[E] Ext. ] Replace with: M Step by: 1 ?
=
[N##iRange | [hms] Tme | [[E##iRange | L] Subst
Upperdowercase
[[C] Counter ] [[=?] Flugin [[C] Counter ] [Unchanged v]
Old name Ext. MNew name Size 4+ Date
slip_1_1.img slip_1_01.img 271,744 02N 2/2212:27.08
slip_1_2Zimg slip_1_02img 271,744 02A12/2013 12:27:10
slip_1_3img slip_1_03img 271,744 02A12/201312:27:14
slip_1_4img slip_1_04img 271,744 02A12/2013 12:27:18
slip_1_Bimg slip_1_0%img 271,744 02A12/2013 12:27:22
slip_1_Bimg slip_1_0&img 271,744 02/12/2013 12:27:26
slip_1_7img slip_1_07img 271,744 02A12/2013 12:27:25
slip_1_8img slip_1_08img 271744 22202122733 F “Frazer_jump'frame:
slip_1_Simg slip_1_0%.img 271,744 02N 2/201312:27:37 WFraser_jump‘frames".

Please press Start!"to start renaming!

Start! || Undo

|| Resutist |[  Cose |
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Easier access to
Import/export options
(on power toolbar).

Organized export
options.

Importing external
Images on one clique
(instead of typing
commands).

Esperanto importer for
non standard image

types.

= Rigalcw
oxford diffraction

Import tools

315 Heill < fO12 1N QD

Eb

an
O
(7 e o i o
Crysl -_— =
- — . — — —
Lo - -
' e — - ——— —
L Hae
e et S—
[pe—————— st
e - wm . - -
[ o ]
- — ¥
B ] - : tm
rFatresT .
—e . =
ol ¢ I -
e
o W ot PP
2T o P =
oo . -
i resanT | SN -
PR Lo ] e e NOR
- Lo L
e —
e AR W - -
— - -"_,
- .




Image Import/export

Known formats

and esperanto

Rigalcw
oxford diffraction
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External Frame & File Formats

Rigaku — dtrek format

Rigalcw
oxford diffraction

Run list and aliases file generator for DTREK data collections

Thiz dialog allowes pou to quickly generate a * run file and aliases file for the data reduction of a DTREK. data et

1. Select an image, by clicking 'Browse' button in group box First de DTREE. de file, e.g. name1007.img

2. Chooze whether instrument model will be loaded friom selected image header or selected par file

3. Terminator format iz automatically zet, but you can change it if neceszany

4. Alzo the last image will be automatically found, but pou can change it if neceszam [if it iz not automatically found] Maote: [t iz

azzumed that all frames bebween these bwo are available

5 Save the file

-'r'ou will be prompted for entering some critical parameters [usually default values are OF, as they are taken friom image headerz)

- Finally a new CrostlisPro instance will be launched with the DTREK data zet added to the experiment list

HOTE: Uzing CrysélizPro you can process only DTREK images from selected Rigaku detectors! B-4x(5 format is not supported!

1. First dc DTREF. de file (+1001.img ]
Browse E:\datah 201550458 azk a Images 2AMMMO07CuM 40304 screenl00 img

Image infarmation: detector distance=35.00, wavelength=1.541870, centers=244.4, centery=206.2, Si thickneszz=1.000mm

2. Ingtrument model |Jze par file information instead of image header |

Browse

Par file information: detectar distance=34. 71, wavelength=1.540562, centers=243.1, centeny=204.4, beamstop tvpe: DEF,

B1=-0.013; d1=-0.052; d2=0.420; a0=90.205; t0=0.216; al=30.000; be=0.000

3. Terminatar format

Run digits | 0 Separator |Mone | Frame digits | = 4

140304_screenFFFF.img
4. Last dz DTREK. di file

Browse E:hdatah2015404%8l5zk s Images_ 25007 Cul140304_screenl018 img

| _cancel  [lsave run file |




Example: Apex data from ECM-Basel

Handling of twin data...

Dr. Daniel Kratzert (Freiburg, Germany) reduced a Bruker Apex2 twin
with CAP and Saint.

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

For the evaluation the forum version 38.43 was used.

(N Rigalk
R igaicw
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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\bruke\DK_ML7-66_MM_3843\"* Im/Export
Ex Size D4

i <DIR> 06]
i 2DK_ML766_01_0001 sfrm  270.080 07,
i 2DK_ML766_01_0002 sfrm  270.000 07,
i 2DK_ML766_01_0003 sfrm  269.936 07,
i 2DK_ML766_01_0004 sfrm  269.952 07
i 4DK_ML766_01_0005 sfrm 269,888 07 " Export
i 2DK_ML766_01_0006 sfrm  269.936 07,
i #DK_ML766_01_0007 sfrm 269,984 07, ¢ mport
i 2DK_ML766_01_0008 sfrm  270.016 07,
i 2DK_ML766_01_0009 sfrm 270,048 07, N ;
i 3DK_ML766_01_0010 sim 270,016 07, Import options
i 2DK_ML766_01_0011 sfrm 269,936 07
i aDK_ML766_01_0012 sfrm  269.888 07,
h2DK_ML766_01_0013 sfm  269.904 07,
i 2DK_ML766_01_0014 sfrm  270.080 07,
i 2DK_ML766_01_0015 sfm 270,112 07,
i aDK_ML766_01_0016 sfm  270.016 07,
i 2DK_ML766_01_0017 sfrm  270.000 07,
i 2DK_ML766_01_0018 sfrm  270.016 07,
i 2DK_ML766_01_0019 sfrm  269.936 07,
i 2DK_ML766_01_0020 sfm  269.920 07, m
i 2DK_ML766_01_0021 sfm  269.952 07,
i 2DK_ML766_01_0022 sfrm  269.952 07,
i 2DK_ML766_01_0023 sfrm  269.952 07- 0=
fADK_ML766_01_0024 sfrm 270,048 07-10-2011 10:41 =
i 2DK_ML766_01_0025 sfrm 270,000 07-10-2011 10:41 =
i 2DK_ML766_01_0026 sfrm  269.952 07-10-2011 10:41a-
i 2DK_ML766_01_0027 sfrm 269,872 07-10-2011 10:41 -
i 2DK_ML766_01_0028 sfrm 269,856 07-10-2011 10:41 2
i 2DK_ML766_01_0029 sfrm  269.920 07-10-2011 10:41 =
i 2DK_ML766_01_0030 sfrm  269.952 07-10-2011 10:41a-
i 2DK_ML766_01_0031 sfrm 270,016 07-10-2011 10:41 =
fADK_ML766_01_0032 sfrm  269.920 07-10-2011 10:41 =
i 2DK_ML766_01_0033 sfrm  269.920 07-10-2011 10:41 =
i 2DK_ML766_01_0034 sfrm  269.984 07-10-2011 10:42 =
i 2DK_ML766_01_0035 sfrm  269.984 07-10-2011 10:42 a- ~

(fmage import/export options (L01)

-2

(¢ Known image format {with valid image headers)

" Transform unknown image format to esperanto

Cancel

Rigalicws

oxford diffraction

=
X0

SCRYSALIS™
b)) |

Known format selector (1.0.1) [==)
~Known formats with valid headers
" Direk (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

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

e N o

Open any existing experiment
Import button




Data set import

Run list and aliases file generator for SAXI data collections

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

5] Finally a new CrysalisPro instance will be launched with the SAX| data set added to the experiment list
NOTE: Using Crys&lisPro you can process only S&XI images from APEX1 and APEX2 detectors!

- First de SAXI de file [*_1_1.sax or *01.001 or *_01_0001.sfrm)

This dialog allows you to quickly generate a *.run file and aliases file for the data reduction of a SAX| data set!

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

=

E:\data\2016408\bruker\DK_ML7-65_MM_3843\DK_ML766_01_0001.sfim

[~ Last dc S&X] dc file -

E:\data\ 2016508\ bruker\DK_ML7-65_MM_3843\DK_ML766_07_0455.sfrm

Help Cancel

Save run file I

Rigalicws
oxford diffraction

Parfile parameters

Please enter parfile parameters: binning detectordistance
wavelength centers centery

2 41.00 0.710730 515.30 510.30

e

Open any existing experiment
Import button




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

CrysAlisPro run list data

Data collection mode: correlated

Total number of frames:2889 (scan: 2889, reference:

Disk space: 763.79Mb

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

# t start end width exposure
1 o0 1.386 184.186 0.400 5.000+
2 0 -11.114 171.686 0.400 3.000+
3 0 21.376 163.775 0.400 3.000+
4 o 21.786 174.186 0.400 3.000+
5 o0 -28.114 126.686 0.400 5.000+
6 o 18.386 179.186 0.400 4.000+
7 o -7.815 174.186 0.400 3.000+

Rigalcw

oxford diffraction

Data set facts

W s 00w www,m

0)

.000
.000
.000
.000
.000
.000
.000

speed-rat

0.
.000
.000
.000
.000
.000
.000

O O O O O o

000

omega

theta
30.
17.
10.
20.
-27.
25.
20.

000
500
000
000
500
000
000

kappa
73.
73.
73.
73.
73.
73.
73.

926
926
926
926
926
926
926

phi

-0.
.186

86.
-35.

11.
.184
-60.

814
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

e |
Y~ . _Pro
Select experiment - standard list 1CRYSALIS A - : e
b | Mo e o 2 e iy 12
et greeng SU ewoory (4000l 58]
Name I Path I Created ] Accessed ] Chemical # mg-‘..) " h-;ﬁ
| 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_68 E:\data\2016\04\warrick_movie issuelexp_66_copy Wed Apr 13 06:32:20 2016 Tue Jun 14 14:10:08 2016 27?2
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 - Datn cobectas,  Wwe
exp_48 C:\XcaliburData\Mathias_PX_screens\exp_48 Thu May 19 13:09:32 2016 Mon May 23 08:34:47 2016 272 118 _";;:"g—"-"““ shomd copicterwat: 10005, g bor v e
150716_CudppaO2dppm E:\data\2016\0S\saturn_fixedchi\FixedChi-Saturn Mon May 30 11:07:06 2016 Mon May 30 11:07:09 2016 27?7 &m e
150716_CudppaO2dppm E:\data\2016\05\saturn_fixedchitfull 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 2?2 O JETSHADOW #2 ronsshin bok b =
13ICR_L35_260x_2p25_ E:\data\2016\05\20160510_p300k_frx\unpack Tue Jul 21 11:28:37 2015 Tue May 31 10:43:43 2018 C616 HS6Z T AETRHATIONW st it
pre_exp_S E:\data\2016\05\biberach\emaill\exp_5S Mon May 30 16:03:24 2016 Tue May 31 11:51:33 2018 27?7
test E:\data\2016\05\biberach\Pierre Tue May 31 08:51:38 2016 Tue May 31 13:33:58 2016 ?2??
test2 E:\data\2016\05\biberach\Bl_SecondDataCollection Tue May 31 10:51:16 2016 Tue May 31 13:51:08 2018 27?7
data E:\data\2016\06\Japan_Bruker_data\data Fri Dec 18 05:03:58 2015 FriJul 15 10:38:45 2016 C27 H39 |E
pre_exp_4S C:\XcaliburData\Mathias_PX_screens\exp_49 Thu Jun 16 09:12:03 2016 running 2??
pre_exp_S0 C:\XcaliburD: _PX_scr \exp_5S0 Thu Jun 16 09:16:36 2016 Wed Jul 13 17:59:30 2016 27?7
pre_exp_51 C:\XcaliburData\M _PX_scr \exp_51 Thu Jun 16 16:06:51 2016 Thu Jun 16 16:06:51 2016 27?7
pre_exp_52 C:\XcaliburD: _PX_scr \exp_52 Thu Jun 18 17:49:31 2016 Mon Sep 05 12:48:04 2016 27?7
IBR-co-PHO A-0193-07... E:\data\2016\07\dusek_twin\IBR-co-PHO A-0193-0721_6 Wed Jun 28 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 FriAug 18 17:47:47 2016 C11 H1ON
E\data\2016\08\bruker\DK_ML7-56_MM_3843 Tue Sep 06 17:23:54 2016 Tue Sep 08 17:23:54 2016 =
< LLiR | 3
- R
Hide pre experiments [~
Hide screenings r
- Displaying infc “List:Standard
(" standard (" Volume, laue, wavelength, Rint, redundancy  { Protein sareening  (* Custom columns
o]

Rigalcw
oxford diffraction
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Set the beam stop

« Apex system sometimes use a user angle for the beam

stop

4]
- _ @
. _ o
O - a
T )
)
2 o |
W 3
= R Y
0 z Frermemai s
; R e :5
g ==
5 -
p—— -+ |
—_— Gy e 2
—y g r 3y~ y A - — -T2
WP Ao atterts
- SECHDERE 000 R OCRE-@-P O - -~

ng(:lku
oxford diffraction

N

ATTENTION - Potential loss of calibration information

#¥% You are about to store a new instruments model file!
&7 A backup copy of the current file is stored as

E:\data\2016\08\bruker\DK_ML7-66_MM_3843\bup\DK_ML766Tue-Sep-
06-17-27-28-2016.bup
Do you want to proceed?




First peak hunting

e Use default

Lattice wizard

=
oell (S sat ol
70530 70530 7,0930 90.0 900 50.0 3568333
fio teducnd Lot cull ormaunt)
PLAK TAILE
Userdonded table
0058 gt of O Jtotsl: 0, skppud:0)
STHMAENT RAO0E).

Gomometer
Boami 001937 altha  30,03512 bets 0 00000
ozwmx 004303 th 2ero; -0,32220 ka 2ara:  0.00000

o O4E3M yrots 0.1
Cery.  535,30000 y-cen:
Wiavslangth Mo (An):

31030000 detance: 41.00000
PAL Q0G0 A 0.7135% M1 Q63220

Rigalicw
oxford diffraction
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Automatic unit cell finding

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

TR |
m Lattice wizard

LATTICE (oW 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 79.5359 aP 31

Ewald explorer -

reduced cell g ;
8.1340 9.4225 11.6005 79.2046 82.9556 79.5359  855.4 ';:‘F’mca‘ Space
PEAK TABLE
Peak hunting table fho
UB fit with 8408 obs out of 12728 (total:12728,skipped:0) (66.06% 3
( pped:0) ( o) e ot (
INSTRUMENT MODEL U
Goniometer
beam: -0.01932 alpha: 50.05613 beta: 0.00000
om zero: 0.04303 th zero: -0.32229 ka zero: 0.00000
Detector o
x-rot:  0.48390 y-rot:  0.13904 .+, Check CSD and local database
x-cen: 515.30000 y-cen: 510.30000 distance: 41.00000 -
Wavelength Mo (Ang): A1 0.70930 A2 0.71359 B1 0.63229 -
jCarent ol (#1) W TermE A8 0A 1102 MEKE NS L)
Curvect onk (2 1) = # Conpanert #1 T Camporert 73
LT LADL 1LEE AN EL7715 RS IR
- Owtn et © C0
uuu{-tvt
B0 RGN LI DAGSE SLT710 THANS S5 S5
€30+:014 30048 R tneesn | W Toker.s 1.20% {
te  [Colme. |vokew | ‘b P e | bets | gewss | Forruie lses | Crgrivare |3om v | Worenh
=1 W% 887 L SUINEE B ) 1Le M™e a7 ns CRIMING Ot P3 OS50y vaveie £53.7 CODCOwACS
. »
-
Tobrravsn
Rigalcw e D
xford diffracti =
oxXTor acluon TR WO ST W T T




First instrument model refinement

« The header info is not precise. Refine on full data.

Use default

LATTICE

Lattice wizard

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
8.1340

reduced cell
8.1340

PEAK TABLE

9.4225 11.6005 79.2946 82.9556 79.5359 aP 31

9.4225 11.6005 79.2946 82.9556 79.5359 855.4

Peak hunting table
UB fit with 8408 obs out of 12728 (total:12728,skipped:0) (66.06%)

IIN STRUMENT MODEL

Goniometer

Detector

beam: -0.01932 alpha: 50.05613 beta: 0.00000
om zero: 0.04303 th zero: -0.32229 ka zero:  0.00000

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 Bl 0.63229

LATTICE

Current cell (TS0 not agee
8.1460(3) 9,4339(6} 11
Lathce reduction

| m' Lattice wizard

1(4) 78.434(4) 82.776(3) 79.625(4) 656.76(7)

selactad coll
8.1340 94225 116005 702946 B29556 70.5359aF 31
reduced cell
H 81340 94223 118003 79.29458 H29356 76.5339 855.4
PEAR TABLE

Pesk hunting table
U8 At with 0602 cbs out of 12728 (tota): 12728 skpped:0) (67.50%)

baaen:

Detoctar
x-rot:
x-cen:

RISTRUMENT MODEL
Gomometer

oo 760;

Wavelength Mo (Ang): A1 0,70530 42 0.713%3 81 063229
Refnermeat

e 0.010877, da=0,006531, sx=0.002067, sy=0.002304
h=0.003304, k=0.006851, I=0.002762

ﬂ 2ref: 8565 (skppad: 34)

0.12847 alphz 50.05613 beta 0.00000
-0.01105h 2er0;  0.10058 k3 zero:  0.00000

Q.05131 ywot: 0.24013
20.21123 ycen:  507.31092 destance: 41.1232%

Rigalcw
oxford diffraction
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Use EwaldPro to find the twin

* Find next component in wrong peaks

L B0_BCL ERL. S - BEANEEE- . -

[ v
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8 0 S GR RS- P Bt B
R e . I

= W s 00O+ RN SNEIINERED © <0 0 8% -
0 ecrie® v NN PEAD AR PRV -0 5 B .
e 0P B0t OPRiemee s s n »
. Bem e ..;..-o’- w8 9
"E M s B Be -

sBEn ara
- e e .- ..
e e

N Rigalcw
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Use EwaldPro to find the twin

* Easy: 180 deg rotation twin

[0 St e 10 =

| m -
L BEL BB B0 | - RREET- - A ACRysALIS™

« + .".-Q.’.i Lk T TR
e o«&-b-.o-. o a0 o
..4-«..0050.—--0-0.0-“»-
. 0m e e b qm-.ﬂ-ba----- .« -
D e e b
¢ esese GEE DIMPED-DBCIO > > o - .
- ooq.owm .- e
--~--~—$m»~.. .o -
€ oo QN BOEPL 430 IDCHDILIDIND BD -OQ 2 ev- = o

-voonmm L R

»
SR -nbm«- LA
R S e o s e oo ek 2 B RN
e - - &“*‘MM«- Y B
N o-uo}—c"-o-o.--
" B e P 0B B0 - @
S PR ER e e e e -

LR R B B SRR R I AL N IR

Puasha: vindhle - 12700, hidden - 0, sclested - 0 Dectimer g wertmrs b b by ssdenstonn X1 o2

\ Rigalicws
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Use EwaldPro to find the twin

 Back to lattice wizard...

Lattice wizard

LATTICE Peak hunting Unit call findng
Current cell [0S0 5 204 ’
8,1480(3) 9.4341(6) 11.65071(4) 79.433(4) B2.776(3}) 79.626{4) 853.78(7) ‘ °
Lattice reduction
selected cell
B.1340 9.4225 11.6005 79.2946 82.9536 795350 3 31 with
reduced cell call
B.1340 594225 116005 7920456 829556 79.533% B55.4
T'win mformation °
1:8.1479 9.4331 11.6046 79.435 82.772 79.640 §58.5
2:8.14749.4324 11.6101 79,426 §2.788 75,705 859.0 % - o
1: Yotal: B602( 67.6%) Separate: 5779 45.4%) Overdapped: 2823( 22.2%) .
2: Total: 6722( 52.8%) Separate: 3899( 30.6%) Ovarfapped: 2823( 22.2%) model transformation
Unindexed: 227 ( 1.8%) o 9
PEAK TABLE
Paak hunting table winning ~ !
LA it with 8603 obs out of 12728 (tetal: 12728,skipped:0) (67.59%) multi- crystals
INSTRUMENT RODEL ,
Gonlomates
beam: 0.12847 algha:  50.05613 beta: 0.00000 N Save
om zero: -0.01105 th zero: 0.10058 ka zero:  0.00000 u%m ]-ﬁ' t
Detector 10
x-fot  D.0513f y-rot:  D.2301) o o
xcen:  520.21123 ycon:  407.31092 detance: 41.12325
Wavelength Ma (Ang): Al D.70930A2 0.713%9 Bl D.63229
Retinement u.mm -
res:  0,010877, da~0.006531, sx«0.002067, sy=0,002304 S e
h=0,003394, k=0.006851, 1=0.002762 'g"""""- s i
Zref: 8565 [skipped: 24)

Rigalcw
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

SCRYSALIS™
b |

Rigalicws
oxford diffraction

- Lattice exinctions ffilter Bravais lattice extinctions) 1 1o

(" Use fitter for: I > ]

Simultaneous twin data re: n i gRYSALiSm

Step 1: Orientation matrix for data reduction

UE - matrix:
-0.075024 -0.018271 0.032708 ( 0.000004 0.000003 0.000003 )
-0.035153 0.075135 -0.006240 ( 0.00C00E £.000005 0.000004 )
-0.032212 -0.005088 -0.052833 ( 0.000003 0.000002 0.000002 )
B.14801 ( 0.00035 ) 9.43408 ( 0.00058 ) 11.60713 ( £.00042 )

79.4331% | 0.00447 ) 82.77588 ( 0.00333 ) T5.625%6 | 0.00447 )
V= B58.78

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

21 8.1480 ©.4341 11.6071 75.4331 B2.775% 756260 aP
Twin 1: 8.14786 ©£.43307 11.60462 75.4352 B2.771% 75.6405 858.53

Twin 2: 8.1473% ©.43240 11.61012 75.4257 B2.7E76 75.70S4 8S8.52

' Dont use filter (Pattice}

- Twinning/Multi crystal {activated by UM TWIN entries)
[V Use automatic twin/multi crystal data reduction with the following components: [ Multi crystal
F’- Componem 1 57 Compovnent 2 l— (SOmEunent s l— EompGRenta




Do twin data reduction

* Accept the run list

SCRYSALIS™
.| > |

Simultaneous twin data redu 1i]

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 s=start end width exposure omega detector kappa phi start end
° 1.3 1B4.1% 0.40 5.00 30.00 73.83 -0.81 1, 456
-11.11  171.6€% 0.40 3.00 17.50 73.%53 4.1% 1, 4S¢

21.38 163.78 0.40 3.00
21.7% 174.1% 0.40 3.00

°
o 10.00 73.83 BE6.6S 1, 3sé6
°

o -28.11 126.69 0.40 §.00

o

o

20.00 73.83 -35.82 1, 380
-27.50 73.82 11.68 1, 38¢
25.0¢ 73.52 9.18 1, 401
z0.00 73.83 -60.51 1, 4s%

18.3% 175.1% 0.40 4.00

3
1
z
3
4
S
3
7 -7.81 174.19 G.40 .00

[ JR P ) Ntk |

By default the whole experiment will evaluated. To modfy this
behaviour edit the run list -- > - _

Rigacicu ||
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)

Resolution limits X

Simultaneous twin data ret

Parameter to enter: ld—value (Ang) ']
Step 3: Basi o1
ep 3: Basic algorithm parameters : 7 acoly nvasse fast conacton (F . wrd 430d fekd o m Edit high limit

~ Reflection postion prediction [ Skip mode! refinem

[~ [ Auita select aanmia) preaietprapproac G ~— I Aok float {fex. 20 food Setd corech d-value (Ang): inf 0.750
| Folowmodelchangesonﬁamebyﬂ’ameba - e et o A sty Theta (deg): 0.000 28.221
doth w0 e LS MG, (e lwge sclecles] -
I™ Follow significant sample wobbling (2-cycle 3D - st sreck n 0 ek anyss tracmeesded L 2Theta (deg): 0.000 56.441
when refiections e very dose 15 280 sther ) 1™ gy mortor remormakestion r

[~ Follow sudden (discontinuous) changes ofsw

Whettattrsearct ranae rmavd [Eied)

T fters DC XTIAOTN {to veskne brforshand use beeratog mak|
e = r—

Lrentsen = 0.0500 [ e wracow
et v
P e rebiton vt =TT

ke gt ot 873 Frofie g
Edit special pars SN N e Tin - | Mo
v reflechons with bad ) for suongly cverloueng 1efectons e.g. burs) .
WTTN * TECEII] | 1 eon st e s e
=
Extrcwon rukes.
_ HorEt s ‘ it 1 [ B *

HINT: Yo o coe DC EXTINGT 0 030 extircion rukes
hﬁ%ﬂm.mu.laﬁ

Rigalcw
oxford diffraction
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Do twin data reduction

« Background: Smart background

Proffit: CrysAlisPro data reduction assistant (1.0.26) @

Simultaneous twin dz

SCRYSALIS™
Iy

Step 4: Background evaluation
- Background for 3D centroids

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

- WM F-9

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)

+ Bmart background {combination of local and average background computation, good for weaker

data with high backaround and locally vanying features, e.9. protein data, slower) ..
Frame range = 1 Memory usage: 53 Mb

L_cgeci | _jext> ) _rinizh _Jl_cCancel_J_ticlo ]

ng(:lku
\\ 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

« Automatic outlier rejection: default

("Proffit: CrysAlisPro data reduction assistant (1.0.26)
X . _Pro
Simultaneous twin data reduction ' ERYSALIS

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 (1997), J. Appl. Cryst. and additional CCD specffic criteria.

aP  8.14801 943408 11.60713 7943314 8277588 79.62556
IV Use Friedel mates as equivalent

Rigalcw
oxford diffraction
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Do twin data reduction

* Chem. formula imported for AutoChem

Simultaneous twin data re ‘: (;RYSALiSPno

Step 6: Output

Tip: You may change the output name and directory to keep results of data reductions under different
parameter sets (UB, supercells...)

Output file name:
E:\data\2016\08\bruker\DK_ML7-66_MM_3843\DK_ML766
- Finalization options
v | Space 1+ Automatic " Manual
v Hiomatic srictuns soltion (Auathems
C46 HA2 N2 02 Z=1.00

I Gom

I~ Make unwamp pictures 1=y oider (e fon b b ) I 0 Hestluticn 0.80

Proffit: CrysAlisPro data reduction assistant (1.0.26)

' Mu-calculator (1.0.4): Absorption coefficient in mm-1 ==
- Cell and wavelength
814801 943409 1160713 79433 82776 79626 858784
Mo-radiation

7 l 1.000

Chemical formula: [e.9. C11 H10 S 02); consult help for syntax and special elements [Os)
Numbers follow elements; separate elements by space;

|c4s H42 N2 02

- Result

4 element(s):

H=42.00( 6.48); C=46.00( 84.36); N= 2.00( 4.28);

0= 2.00( 4.89);

Formula wt: 654.90 Mu(mm-1): 0.08

Density: 1.266 Z: 1.00

F(000): 398.00 At.vol 9.33 Non-H at. vol 17.18

mu (rm-1] 0.07708 I~ Edit mu
™

Rigalicws
oxford diffraction



Automatic result

* Auto: based on all hklf4 data.

Copyright © 2016 — Rigaku Corporation and its Global .



Tuning your result

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

LSS dbapath (0T - Rehneemard of \2ales, srmps thbrpie, saubiity snd Lirolu A ol
b\ A2 SN0 b ML TS5 MM 3430 MLTEE vt bl

TITTTE A ANk e DK ML 55 NN 2043

Sywmetyy setegr
WV UsaFiredsl o5 squvasrl even for 56

LS iefinawend conbsd

sotu (I

T Etate [T shorged uvam eflectionn b wih dorkt)
[~ Tesve wang B-Asctoui Lochor ebrement

7 Aot st seide abskpunend v Aggly haww soslg | 7 R 2t

I mApAEAE D vaver-1scae ]

Vaiwimmibid £S0F (020000

v Aemctfiame sosbers (020 0 T

Emgesd saniphon cosecion
r A L

Mumevenoder |6 | Msodode |7 v 0 paseeten

[ Abssghen covecsn befe e scehng (lecommended lix thdeg stasibery|

Delector aea scaling

vises SO : I Aogh cetecry covecnn

Vaowton redtart £SO} |0 RaTIS
| o | | cancet_|

Rigalcw
oxford diffraction

ST - =
= .h
< = 2 3 P
&3 Twin data finalization l C‘:IavsAus
Toorof fies bor o rakoacon Dreswcal frrein
T8 oo CepaNC: 100
Comporest 21 DR M6 _twnLirperof o B 040 11603 Me 2209y Be m
Tovgmrent €7 T AT o et B4 S5 LS Ba o ™
aedam |1 v ¢ et
T frakiater g fie (Fon pevaasx nnl: D e e r
Cotrecsons
T Scoepoetan - wcale ] sbvpack: scalng, wvfuresty, enpeal stesepmor
O reshobd A BGHng 5 ecs QoD determoation| D40 - I Comweon senies for w e componnie
Al (LTl S g ABSPACE
" S e (e st wow WIITTN  Separane scaies for o et coPDIERE
Furverc ast sphencd drsyion cxvecisn
I Mgl shwomten corecton oy Therras
Tpsoe-grrp and Emetire Fitery aret itxw patren Sy
e
o AL ™ Resokson i rns mnn
P Pre— " Noder  umfewfo:  Peae -
WIEE oacre tros
Export sptone
Cots fves o 104 fies FALFHLFS) el S optoce Mespng $HLFS endy)
[ Duwaen ot v (e Frrate: » :", Phe W pepe dens vargt
| -1 T " Pweewilamches |
> FRr T 17 ffereet Lase chas r—_‘
o vt HILy of b I Remave scthers
Y Bt CF S 17 Add e ks 10 CF S04 andy] s ar m
Dt
I Starvdors st of fles > Cooy b T 0K MUTEE t. I Crenge utar sase rame | e e
Cruamjoverwnts D0 ML o \_M 7658 J_2245
Copry D05 29l wrd | =d ] o3 _hedfe
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HKLF4 result

Space Group | No. | Centro | CCDC | ICSD | Rint) |
P1 $ e 2112 233 0034 VT W A e —r=
P-1 2 = 47868 2604 0037 .m,:,!..—_ ',B, L —
! ey ~
it Codection ol
Data Roduction B
;m:"' o
~<E21> 2
CENTROSYMMETRIC

Test chemical formula

e 0
'S x
.

23 5 31 5 il 9

Rigalcw
oxford diffraction
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HKLF5 result

1+ Refine structure on whole data set (HKLFS)
" Refine structure on first component only (HKLF4)
¢\ Bifine stvuctive on third comporentionly (HEEER)

¢ REfitie St chiir e O U COrE BBy L)

|'|q. & e ML twini, _”.755}“11 mﬁm

Wexz_!!( ML766. Ewin L_HIFIDK.
INS fle will be modified with BASF and HKLF 5 instructions.

|__OK__ B Cancel

[T, | A it Wtmariotn || WuA S
T TN TS O N e e o

Rigalcw
oxford diffraction
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Generic image format ‘Esperanto’
generator

Use of Esperanto format for unknown image formats with no
compression or known formats with strange instrument configs

Esperanto fully supports 4 circle instruments.
Command ‘dc rit’ rit = raw image transform.

But it also supports the known formats to handle ‘unusual’, obstinate
Images.

Pixel detectors have an automatic dead zone detection based on the
special value -1.

The Esperanto generator uses a proprietary Agilent bit field format. To
get back the uncompressed Esperanto version, please use the export
function.

‘\ Rigalicw
\\\ oxford diffraction

2



Esperanto with bit field compression and
pixel detector support

For our Esperanto importer we now can use Agilent bitfield compression
for Esperanto files. The format is not documented yet.

There was also a pixel detector flag added to support the implemented
pIX6| deteCtOI’ COI’I’eCtIOI’lS ([dsithicknessmmforpixeldetector] - thickness of Si for pixel

detectors; the presence of this number signals a pixel detector. Pixel detector gap zones are

marked with —l) .

Publication describes the Esperanto format

Single-crystal diffraction at the Extreme Conditions beamline
P02.2: procedure for collecting and analyzing high-pressure
single-crystal data

Andre Rothkirch, G. Diego Gatta, Mathias Meyer, Sébastien Merkel,
Marco Merlini and Hanns-Peter Liermann

]. Synchrotron Rad. (2013). 20, 711-720

S Ri (lku
\\\\ oxford diffraction



Dc rit;: ADSC 315

Esperants importes (10.2)
[ e " = Command dc rit
el el e s e Header bytes 1024, x 3072 'y 3072 and
e e e other info from text header (f.ex with total
rxmemm.Qmmenmm?:iL'fo:,nf C O m m an d e r)
g = Then esperanto createrunlist
s e wisealsc s ewmo Slight play in EwaldPro to get the center
wmsh:w: o+l n.n.o.n._n;? M’t‘ I Sycvotron T8 rlght.
Monachromator: [RAHITEEESINE | Swake: 3354
Apha, Bety [deg]t 0.0,00 |t ]
Omeged,Thetsd, Kaoped ideg):  0.9,0.0,00 | san |
Detsctor st jomj: %00 JEZIIR sesmbz 0000 JZIED
Gary o D I Podidet. MR LLW
smk:‘btvr:- o i Comge e [00
Scan: gtar, wten, exc 0.0, 1.0, 1.0 W et 00 agpes 00
[ Use frames i rverse order Tnlsst, 2eisst-1 [ sonwdeer to FETE
W T
T | cancet QR ox ]

I = Rigalcw
oxford diffraction



Dc rit; ADSC 210

Esperanto importer (1.0.2)
e — = Command dc rit
B = Header bytes 1024, x 2048 y 20482 and
B e . other info from text header (f.ex with total
S e g e
- et | commander)
T o = Then esperanto createrunlist
Rutason [deg): " e =0 s 27 I~ Mrroe
T = Slight play in EwaldPro to get the center
W::::: Mo ] 073,071,063 WA I smdveren TN rlght
Monodty omator: [carmeciErare  ~| gvaheszise s
Alh, Beta (deg]: 9.0, 0.0 -
Omagal, Thetal, Kaopel) [deg]: 0.0,00,0.0 | b |
Detector dst. )~ 720 ELED seambz  o.0cc JEZTIR
Gany 50 WD L L Editthe
s‘::nbw’:u [ ™ F— s Omogs Ph= r)_E—
Scan start, step, expe 0.0, 1.0, 1.0 BT thew- (00 kaomee (00
I Use frames in verse order Lulast, Zulast-1,., [ Scan scale e Looo MR
—T—
—T— —T—

I = Rigalcw
oxford diffraction



Dc rit;: MAR165ccd

Esperanto importer (1.0.2)

Input format

% Known CrysAlisPro format MAR -

" Generic uncompressed image

a 2043 2048
Frames info
Run digits | = 0 Separator |Mone * | Frame

F:\Data\2013\mport_esperanto\MarCCD165data_01_001.mccd
F:\Data\2013Ymport_esperantoMarCCD165data_01_010.mccd

marMNNN, pck, img

|unsiG sHORT (2BYTES) - |

3 * | nameFFF.img

Browse

Esperanto output

Images base name:

data_01_

Rotation [deg]: 0 " ap + 130 270

Detector info
Pixel size [mm]: | 0.079

x0= | 1035.0 y0= | 1031.0

Instrument info

Wavelength: cu | 1.54, 1.54, 1.39
Manochromator: GRAPHITE E1E3PLANE
Alpha, Beta [deg]: 50.0, 0.0
Omegal, Thetad, Kappal [deg]: 0.0, 0.0, 0.0

r

Run # ’1_

[ Mirror

[T =|22992.0 overflow

m |— Syndﬂrohon core . |

| d-value: 3.354 Edit d-value

Detector dist. fom]: 0.0 WL Beamb2:  0.000 WHZLIW

Gain: 1.0

Scan info [

WEYT——
[ Pixel det.

0.0 -134.0
SN Edit |

[ Scan scale err

T T

Rigalicws

\\\\\ oxford diffraction

Command dc rit
Known format MAR (mccd)

Then esperanto createrunlist

Slight play in EwaldPro to get the center

right.



Dc rit: A200 detector

Esperants importes (L0.2)
e s — = Command dc rit
e e e < w Header bytes 3584, x 2048 y 20482 and
. other info from text header (f.ex with total
e —— commander)
e e = Then esperanto createrunlist
Rotaton fdegl: (@ e Fa I [ e
e g e e = Slight play in EwaldPro to get the center
m [ =] tsatsais WTOLCAMN [ Sydvotren TR rlght.
Monachromatoe: [RAMITEEESUNE  + )| Swate 3354
Apha, Betn {deg]t 0.0,0.0 | ta |
Omeged, Thetsd, Kacped ideg]:  0.0,0.0,00 | fam |
Detsctor st jomj: %00 JEZIIR sesmbz 0000 JZIED
Gary o TR I Podidet. MR LLW
5"‘:!:' /" 9% Omege= 100 (" Omege o
Scan: ehart, sep, oxpc 0.0, 1.0, 1.0 P rete- 00 Kagpes |00
[ Use frames i rverse order Tnlsst, 2eisst-1 [ sonwdeer to FETE
|_toss I s |
T | cancet QR ox ]

?@ Rigalicws
\\ oxford diffraction



Dc rit;: Diamond ID 19 Dectris turned

[Espevants imoceter (101)
o format

® Kpovwn CrysAlePrg format {DECTRUS

Tiamers urcampresssd msge

Fromas info

Runadge | v 1 Seperztor (Underscore " v | Fame |5 R _FFEFImG
D1deta 2013101300k davie_inellal_ scara!FAMAD_D1deg_1_S0001.cis | tvuene |
D1ideta\ 201 31 10\300_dovia_triaf\al_scansFAHAD_Bldeg 7_00409.cbf e

rareeem s

Espermnin ouput
Inoges beoe nama: ’Z;;;‘;,:{;: Rom #
Rotason [deg): u L] 8y . N T Moo
Detector mnio
Fros! sze (mem): (0172 W= 7;4 yo= (2238 [e1.0  overthow
Imtrument nfo
Wavelengtht: IR~ PETTETER 7 synovatran m
Monochtomater: MRROR/SYNCHROTHON ~ | polfecs: 0,999 m
Alpba, betn [dag]: 3.0, 0.0 W
Crmmgen, Thetad, Karped [deg? 90.0,9,0. 8.0 L |
Ostacter et foon): oo TSR Dea~ owes TR
Gan e u v Fowk det. m
Som mly ™
\ aosoeer 000 TEE
—_—
Lo | WEZETN W

Rigalcw

S
\\\ oxford diffraction

Command dc rit

Use of known format dectris. Header
values are read.

Camera turned 270deg. Non-square
detector is padded by zeros.

The header scan values are wrong by 3%
(Scan scale err 0.97)

Then esperanto createrunlist

Slight play in EwaldPro to get the center
right.

The several cycles to refine instrument
model.



Dc rit;: Diamond ID 19 Dectris turned I

Esperanto importer (1.0.2)

frout formet
(¢ Kngen Crysiiefro format |oECTRIS -] of
| Genenc uncompressed inage
| [ | =]
Frames nfo
Run digrts. 0 Sencmln-- 1 Frame f’: j, nameFIF.mg

Gl yuuinpro,_ St Extien_formats_Tackeusr| 300k _dusond Pt o1 0000100 Tl
Co\orysabepro_testExtena_fomats_Tadesst300k_dasondPias.. yro1_00120.0f TETIE

Lsperanto output
Images base name: mpl 00 RmE |1
Actston [deg): ) = {180 (* 37 I~ Maror
Detector info
Pl o e 10,172 a= 3182 y0m | 32306 I ,]' ..... overion
[rstrument i
wergee [ WETTETM % scvoren. TN
Morochromator: MIRROR /STNO-ROTRON ¥ | Folfsct: 0,380
fipha, Bets fdeg: 0.0,0.0 -
Omegad,Thetad, Kappad [degl:  09,0.0,0.0 T
Detector det. fomj: 1190 TN beambz  0.000 WD
Gan w W TN ot ink |
Scannfolv
Scan typer @ P Omega= [0.0 ~ Omegs [on
S start, ste, oxo1 0.0, 10, 10 BT thetss 250 Kappss {00
I Use frarmes n inverse order 1wlast, 2elast-1., I~ sansmesr 090 T

L oot B ter

\\\\ oxford diffraction

Command dc rit

Use of known format dectris. Header
values are read.

Camera turned 270deg. Non-square
detector is padded by zeros.

This data had NO scan scale error!
Then esperanto createrunlist

Slight play in EwaldPro to get the center
right.

The several cycles to refine instrument
model.



Esperanto importer (1.0.3)

npet format

(* Knowe CoysAksPre fermat F <]
‘o Genenc uncompressed imsge
Skip header bytes: [ 1530 x-[:.‘T y[1200  Positype {sToE Ok -l
Frames info
Rmdigts | - | ¢ Seperster [lonw - | Frame {3 v nemerrEimg
Dot 2014\3 00N Nathae\Virowtsipdstastt \amox_010001. % =
Didatn\2014\3\Datan MathiasiVirovets|edeest amox_D10156.4 | mowwne |
Lsperonts outpnt
Unages hase name: amax ' Rz B |
Hotatien [deg): -0 L] 180 m I Moo
Detsctor infa
Pl 2@ (s {0,150 sw (0200 yow 8000 A
Petrumest info
Wivdengh: (M0 v | 074,071,063 LD | sycteoton W
Morachremator: [GRAPHITE EIESLANE  w | b 1354 m
Apha, heta [1eg]: 0,0, 00 T——
Crmege), Thetal, Kappad [s2g]: @0, 0.0, 0.0 | oe |
Desecsce dit. [ 0.0 TR paam o000 TETH
o 50 TN [~ ruidet. TR
Seon imfoiv
e Nk o Pl Omages (00 amega
Scon; sany, step, op: 0.0, 2.3, 1000 B e oo Kegipa= | 0.0

[v Use frames in mverse coder 1alnst, 2=lant-1 .,

-

3\\% Rigalicws

oxford diffraction

Dc rit; IPDS

Command dc rit/Import button on power
toolbar

Read detector information from the sum
file of IPDS (0.15mm pix, cen x=600,
y=600)

Stoe char as pixel type; .xi files (this is OD
compression...)

Make sure to use resolution limit due to
round IP image (Mo typical 0.809ANQ)



Esperanto importer (1.03)

Input format

(~ Known CrysAlisPro format ~]
(@ Generic uncompressed image

Skip header bytes: Fzsec- x= {?267 y= | 2267 Pixel type | STOE CHAR -

Frames info

Run digits [~ |

0 Separator None | Frame [+ v | nemeFFFF.img

D:\data\2014\12\ipds_Import\NLe884c_010001.xi
D:\data\2014112\ipds_importiNLe§84c_010001.x

Esperanto output

Images base name: NLe8B4c_01 Run # 1

Rotation [deg]:

® 0 (%0 (180 (270 [~ Mirror

Detector info, Auto-gap detection

Pixel size [mm].

: [0.1500 0= [1133.0 yo= [1133.0
‘

[~ Use Auto-gap detection with value -1 T

Instrument info

Dc rit; IPDS 2

R I TS,
Wavelength: Mo ~| 071,07,063 oUW [T Synchrotron: 0.7107

Monochromator: GRAPHITE EIEIPLANE v | devalue: 3.354
Alpha, Beta [deg): 50.0, 0.0 | fan |
Omega0,Thetal, Keppad [deg]: 0.0, 0.0, 0.0 T
petector dist. [mm3: 600 [N seam 0000 JEION
Gain: 15.0 m [~ Thickn.: 0.3200mm Lo
Scan infolv
Scan type: " Phi [‘— @ Omega Phi= I(T

Scan: start, step, exp: 0.0, 2.0, 10.0 T theto- [00 xappa:[o.u

§§

Rigalicws
oxford diffraction

[~ Use frames in inverse order 1=last, 2=last-1... [~ Scnsaleer 1000 N

=

Command dc rit/Import button on power
toolbar

Read detector information from the sum
file of IPDS (0.15mm pix, cen x=1133,
y=1133)

Stoe char as pixel type; .xi files (this is OD
compression...)

Make sure to use resolution limit due to
round IP image (Mo typical 0.809ANQ)



Dc rit: dtrek frame from Japanese
synchrotron

Especanto importer (1.0.3) u

ot 3] = Command dc rit/Import button on power
e toolbar

Framm infn

i i i = The issue was here that the dtrek image

ool Gerd Aty 2004360 R gy @ _assik SETS_Mn__org S001.img

1ol rdatn 2014'06 rgaal\sergeipree_espik SETS Mn_og 2007ms TR . .
T was turn 90deg relative to the inhouse
D image. The dtrek createrunlist would not

Inape beee namme:

Syl Sl il work on this.
S ] e e wem " Thus the ‘de ritt command can be used to

i e handly obstinate known images...

Ormaget, Thecat, Kagpat [degl: 004, 00,08 —T—
oenctar . (ol 003 KRN voe oaco TR
o o T T il et

Scan nly

N Rigalcw
\\\\ oxford diffraction



Yout loemat

Dc rit: xpad detector

Esperanto importer (1.0.3) n

Koo Oryalsfyn fovesat

® Geoers incaregr essed image

ke teaoer

Trarms info

Pon agte

tytes: | 1280 we| 3% - | 562 Fabl bype | FLOAT {4 HYTES

v A Separatoe | | e | | nameS EE on

CrhaoiBerdatn\ 204436 wargaropad_ing 02 0001 ot

ol brerdat 2014 Ot margeriped_img (12 0015 s
Emperanto output
Indes Bese narme! mg_
ctaton {de 30 138 "
Detector aéy
Fosal 2i2a | 0 P overtis
Iatrumen irfo
eelengtr LG Syretvotran T8 e
Mooachra oo | Pulfect: 500 | imovied |
Alba, Bats [dog ——
Db, Thetat, Kagpab [ieg] L]
Deticrn o sso EEO Earr o TN
Gaee | _ea | v e TERON
Soan mnfuo
Soan typat ™ (o Drage e | &30
Saar man, step, ot 200, 45, 10,0 R e 20 Kagoae | 200
U frames in prverse roer | <las, Jalem-| | Scan scale an L too “

Rigalcw
oxford diffraction

Command dc rit/Import button on power
toolbar

The xpad detector is developed in France

One of it's raw format can be channelled
through the Esperanto importer

As the header info is unknown, it has to be
given in the scan info section.

Provide the raw data file contains the -1

marker for pixel detectors the esperanto

createrunlist command will automatically
create a ccd file with dead zones.

Such formats have to be transformed run
by run as there is only one field for scan
Info.



Data finalization — optimal data

= Problems with...

Experiment
Unit cell

Data reduction
Finalization

Pseudo symmetry, twinning, incommensurate

= Rigalicw
\\\\ oxford diffraction



Experiment

= Problems with...

Exposure time too low — diffraction limit

= De-ice

Movie missing

Centering — sample mount

Choice of wavelength

S Ri (lku
\\\\ oxford diffraction



Approach a data set...

* Inspect executive tab

= \Warning signs:

Run list incomplete

High mosaicity

Scaling unusual

I/sig low; low redundancy

SG issues

Rigalicw
oxford diffraction




Approach a data set...

¢ - CrysAlisPro: Data reduction (1.13) n
= Run ‘Full auto analysis’ on
all data Load new experiment
= Concurrent may get stuck Full auto analysis (cell, red)
v Automatic data reduction
FAEIZ007) RO020T) 10 DED) 0, 0N N) WU LR T) bt Yum‘:f;’;' | e (har o 130 wfeesrn) -, Data reductlon with Optmns o
R e (a*ysAlis
l":‘""“‘“""""’"""“""‘"’"""“* e T a “::',m 1 |
-] x;uw | -_-—
e ATwra Wssrer ‘m-
(|| = | | ——
L alrh o 03 of dofn he ond WO
» g
Rigalicws

oxford diffraction



Approach a data set...

* Inspect frames
« No diffraction at high angle = cut the data to that resolution

Rigalicws
oxford diffraction



Approach a data set...

» |[nspect frames:

Low/high background

Diffuse scattering, split reflections, twin

Empty frames, strange frames

* |nspect the sample movie (if you have it...):

Sample mounting

\

2

Rigalcw
oxford diffraction



« Ewald Explorer

[ teet tmvww 2y

Unit cell...

e
| )

- R0 S0 B8l |

Lvusmllmm 15066, selected -0

Lo annEeT- -

Tack to morocrystal made

<

rystal
b T v 7 T
D .2
WA

4y
» o Nt
ADN P, S

Filters
Selectoo/Lartica-it

0 | et

-

% 1535 Y1298 | b drmnasn o dgas

—
0
lis

Rigalcw
oxford diffraction



Unit cell finding — Automatic unit cell finding

1 (CSD: 0 +0L)

) 24.132(2) 28.945(3)
104.730(10) 89.910(8)

2

g Unit cell finding 1):&11

Re
CL

La
tri

) 24.1483(17) 25.903(2)
Unit cell finding with options
Select unit cell from list of found cells
Brute force indexation of known cell
Indexation from three known reflections
Set orientation matrix by hand
Unit cell finding in direct space (Clegg)
Search for smaller unit cell volume
Search for better x,y detector center
Remove lambda-half reflections from peak table

Crystal shape
Find reflection tails and mark skip

Delete reflection tails
Check for the sample jumping
Unit cell gaps L4

I
' o

o

\

’ l

\§ Rignl.(u |
oxford diffraction

Find cell...
Peak table

(@ Normal peak table

Algorithm

5

(@ T-vector Dirax

" Delta (differential) peak table

" Stereographic

et |
[ [
Sample type
@ Single crystal
Unit cell min
@ SM (PX (" User |20 [120.0
¢ Twi [ticrystal
win [ multicrysta miax
2 ~| |20 [120.0

Lock present components
(see Twin information' section | [
of the Lattice Wizard):

HINT: To lock current UB for twin 1, first go to UM TWIN wutility and click
'Current UB to twin'. Then return here and select 'Twin 1' checkbox above.

-
-

Known cell

[ Search known cell

T

-

16.22 24.13 28.95 90.10 104.73 89.91



Unit cell finding —

Influence of bad instrument model

~9* 0000
29090
- 0000000600 -

90909 +0 .0 - 200000 - -
LN |

' 0000000000008 0009
. ...uae - -
® » @
o o

<
.

. e
» ‘¢
.

Good instrument model

Rigalicws
oxford diffraction

Bad instrument model:

Beam center deviation 40 pix




Unit cell finding —

Influence of bad instrument model

o, S s A,
T ‘e "ol » "0
® . 00,9 . 0v0% 3 * e
» ‘s s O ~PHIRO .9,
© 08 @ocam RGPS o
, e B eAP 29"
. .° .00 0fp@tedede., v* .
e ANPpetatan g e
CLANPLLL2oN Sen e
. . 0 QP2 me, ©
- r.b"‘.ﬂ‘

. ..:.-dtaa-.:gp...g. .
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Bad instrument model:

Bad instrument model;
Delta-peak table

Beam center deviation 40 pix

?@ Rigalicws
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Unit cell finding —

Influence of bad instrument model

o2}
o

n
o

—Peak table

N
o

" Normal peak table

* Delta (differential) peak table

— Algarithm

¥ T-yector Dirax

\
N

I¥ Find center ||7 Use search box Bl (i

" Stereographic

Shift [pix 1x1]
N w
o o

[N
o

o

\‘\‘\0\0

0 20 40

Unit cell size [A]

Rigalcw
oxford diffraction
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Unit cell (twin vs. Jump)...

- - - i
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N Rigalcw
\\\ oxford diffraction



Unit cell (wobble).

:

B el faphwes (1LY -— —— -
| - | ¢ rrw
20 E S ARRERE -

Filters.

Selecnon/Lattice-it

. [y—— lovrn lome |

imuwwe-xmhm-o.mu-o X1 1274 Y1486
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Unit cell (filters)...

Ewald Explorer {(1.0.5)
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Pealkos: visible - 35734, hidden - 0, sedected 0




Unit cell (filters)...

Ewald Explorer (105)
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Unit cell (filters)...
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EwaldFro Collapse view

Collapse peak view — construction

1. Lattice vectors are

FILIOCRIR I multiplied by lattice
* 2 0900228 008@0 0 v . OverlaySIZe
i’ (5 s bubla o 2. Subtract lattice
cop 0 evove-e 20080 0 vectors until given
0P 0PPOOQROLOL o s - - peak hits range

S Rigalcw
oxford diffraction

o



EwaldFro Collapse view

Collapse peak view — twin example
- g < Orthogonal
view

Collapsed view:
< Indexed twin
Unindexed twin »

S Rigalcw
\\ oxford diffraction



EwaldFro Collapse view

Collapse peak view — other examples

Amoving
crystal

< multicrystal

Incommensurate

I = Rigalcw
oxford diffraction



Data reduction
During experiment - concurrent data processing

| il e
* In most cases provides good, close to @ D)@ )@ *=)@ ©° )

O pti m aI reS u ItS CCD Collecting... (116,464,end:Wed Mar 18

14:26:58 2015)
ENENENENEN

RED Processing image 52 of run 1 {(52/92)

Crystal ., >
 Features improving data quality: Sete Solecton :
Data Reduction 2

3D PROFILE ANALYSIS

- Robust prediction model refinement cefecetons sested: 315, used: 253

Avg mosaicity (in ]—2r‘ nis)
el=1.53, e2=1.53, 3—1 21

Max 1nc1der|ce 1 profile change(e3): 57%

3D INTEGRATION & FITTING

Frames done: 52

Fitted: 0, overflow: 0, hidden: 8
Outliers rejected: O

- Selection of background evaluation mode

RESULTS (32 frames) - SYM: Pmmm

Il solution(4) Redu d cy F2/s g(FZ) Rint
nf - 1. 25 5 0.041

f_mlp'le‘t 5: 8.7% (0 84 ANG]

Anom comp] 6.2% (P222)

SPACE GROUP DESCRIPTOR
P2(1)2(1)2(1) Group #: 19 (8 5G found)
no data coverage: Okl, h0l, hOl, hOO 0oko,

DATA REDUCTION OPTIONS
Per-frame model refinement used
3D profile fitting used

ngl:lku
oxford diffraction



Data reduction

Concurrent data processing - Robust cell / model refinement

Initial cell
* The key problem: L] ulli=
experiment

 Inaccurate initial cell from pre-exp w%“c;”e"tdata reduction
PROFFITPEAK
» Cell/Model can'’t predict well low/high theta Peak hunting
v
« Misaligned/jumping sample Cell validation
& refinement
: v
e Solution: 3D profile
extraction
PROFFITPEAK module does standard peak- !
hunting and cell/orientation refinement before PROFFITMAIN
profile learning / analysis phase

oxford diffraction

/

2

\



Data reduction

Concurrent processing - Automatic selection of background

Average background level > threshold

No / %Yes

» Average background (Re>10 frames) » Smart background

- Background image estimated once per specified - Local background recomputed on every frame
frame range and fitted individually for every spot
Re = Fr (default, >10 frames) Frame range: 1 (default), 3 or more available
through the wizard
Bg 1
Bg 2
el
FTTTTTTTTTTTTT T T T
Frames

Frames

?\ Rigalicws
@ oxford diffraction



Data reduction
Use of lattice filters

Profile fitting data reduction

[ ovlfienystat

ez




Data reduction
Data reduction wizard

Settings worth attention:

Model refinement options

Special parameters:

- Integration mask size

- Bad profile filter

Background options

Rigalicws
oxford diffraction

Step 4: Background evaluation

- Backaround for 3D centroids

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

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 vour machine [risk of swapping]!

Ol ("2 (4 |v Reduce background accumulation to SHORT type [saves memory)

Required disk/memory space for background evaluation: 29.5/50.0 Mb

-~ Background for 3D integration

re Average background from 3D centroid evalutation (good for stable & low background,
fast]

Smart background [combination of local and average background computation, good for weaker
data with high background and locally varying features, e.q. protein data, slower)




Data reduction
3D profile fitting

Distorted rotation method data is mapped to ‘Kabsch-space’.
Similar like XDS, but more complex

Strong reflection data serve as reference profile. No shape
assumption is made!

All data is profile fitted to the ‘nearby’ reference profile. For
strong data this means summation, for weak filtering

You may choose to take less/more than 4sig of reference
profile

‘ Riggalicws
\\\ oxford diffraction




Data reduction
Special pars- outliers

= Filter intruders by
correlation coefficient.

= All strong reflections
are self similar.

0.2 4
0.6 4

0.4 4

Profile Correlation

0.2 4

0.0+

[v Reject reflections with bad profiles (e.g. for HP data)

lisig > 10 L9 Profile agreement < 0.8

36

o

Rigalicws
oxford diffraction

)

o

24

42

0.0
Log[F2/sigiF2)]



Data reduction

Special pars - incidence

Profile size analysis (per incidence angle)

Incidence

angle (degq) |

12.
18.
22.
26.
29.
32.
35.
38.

41.

Fitted profile
el dimension:
e2 dimension:

e3 dimension:

5-26.
2-29.
9-32.
8-35.
8-38.
9-41.

9-51.

OO VW VW o oo YW N v

Frofile fitting

Average profile size - assuming Gaussian shape (in degrees)

# of peaks
769
769
769
769
769
769
769
769
769
769

sig el (stddev)
1.639 ( 0.304)
1.624 ( 0.354)
1.624 ( 0.357)
1.594 ( 0.369)
1.627 ( 0.372)
1.630 ( 0.364)
1.594 ( 0.341)
1.632 ( 0.349)
1.638 ( 0.330)
1.618 ( 0.323)

normalization line parameters
a=0.0022 b=0.99
a=-0.0019 b=1.08

a=-0.0136 b=1.46

Rigalcw
oxford diffraction

sig_e2 (stddev)

1.430
1.430
1.431
1.414
1.410
1.382
1.341
1.337
1.294

1.221

sig e3

1.757
1.649
1.572
1.542
1.440
1.391
1.392
1.315
1.303
1.188

Override integration mask size (generally not

— recommended, but smaller mask can be 1.00 of original
useful for strongly overlapping reflections e.qg. size
twins)

|v Follow profile size changes with incidence angle
[v Adjust masks according to prediction uncertainty (for high angle data)

| Print average profiles to history window

(stddev) |



* Problem lies in spot prediction

uncertainty

» Higher inaccuracy at high theta

Prediction uncertainty — problem

Data reduction

Ewald sphere

Xo1 (d=4.0A)

For profile size of 0.8 deg integration mask size is 8 pixels at incidence
angle 0 deg (Atlas detector, 2x2 binning, at 55 mm)

Rigalcw

Detector | Std dev of Std dev of Max

theta misprediction misprediction misprediction
(deg) (deg) (pix) (pix)

11 0.014 0.13 0.78

24 0.02 0.2 1.2

40 0.025 0.25 1.5

111 0.04 -0.08 0.4-0.8 24-4.38

oxford diffraction



Data reduction
Prediction uncertainty — solution

» Estimate prediction uncertainty at given theta

Prediction accuracy statistics (in degrees)
| Lverage prediction error (in degrees) |

Besolution | # of peaks | delta el (stddev) | delta e (stddev) | delta_e3d (stddev) |
—————————— e B i |
1.35-1.22 | g2 | 0.002 ( 0.0z20) | 0.001 ( 0.013) | 0.003 ( 0.170) |
1.z22-1.14 | g2 | -0.00z2 | 0.025) | 0.009 ( 0.016) | 0.0z0 { 0.165) |
1.14-1.08 | g2 | 0.003 ( 0.024) | 0.004 ( 0.020) | 0.020 ( 0.175) |
1.08-1.04 | [=F4 | -0.012 | 0.034) | -0.002 | 0.021) | -0.0z26 | 0.153) |
1.04-0.99 | =4 | 0.001 ( 0.028) | -0.003 ¢ 0.021) | -0.018 | 0.153) |
0.99-0.95 | g2 | -0.007% { 0.033) | -0.005  0.030) | -0.004 | 0.147) |
0.95-0.91 | 82 | -0.005 [ 0.038) | -0.009 [ 0.023) | -0.001 [ 0.132) |
0.91-0.87 | g2 | -0.008 | 0.038) | -0.015  0.041) | -0.002 { 0.127) |
0.87-0.82 | 32 | 0.006 | 0.038) | -0.012 | 0.041) | -0.016 [ 0.106) |
0.54-0.80 | 73 | 0.005 ( 0.051) | 0.017 ( 0.087) | 0.002 ( 0.103) |
—————————— Il el Bl Bl
1.35-0.80 | g11 | -0.00z2 | 0.034) | -0.00z2  0.038) | -0.002 | 0.148) |

» Enlarge integration mask according to prediction uncertainty

Standard
mask

)

= Rigalicws
‘\\\ oxford diffraction



Data reduction
Model refinement options

— Reflection pozition prediction

Iv iAuta select optimal prediction approach on run basis

Iv | Ecllav modellchanaes an fame ity frame basis moderste sample webhling]

N 0 n eed to d eC I d e . [ Followe sigrificant sample wobbling [2-cycle 3D peak analysis)
- p rog ram d OeS It for yO U l [ Follow sudden [dizcontinuous) changes of zample orientation

Wrientatmsearch rangelmarii deq) m Search steps/deg|mar i) —

PROFFIT

For every run

Per-run
= .

Global @
cell & model I$ Integration
refinement Per-frame refinement

Model 1 —>
Model 2

Rigalicws
oxford diffraction



Data reduction
Model refinement options

~ Reflection postion prediction

v &uto select optimal prediction approach on run basis ° 2—CyC| e P R O F F IT P EAK

|v | Eallawimede! changes am frameiby fiame basie [meserate sample webling

v Follow significant sample wobbling [2-cycle 3D peak analysisk

[ Follow sudden [discontinuous] changes of sample orientation [ ] Cove rS m O re d ifﬁ Cu It “WO b b I i n g »
lrientationsearciranae e iideg) m Searchstems/deq mari] n
cases

PROFFITPEAK PROFFITMAIN

Cell/model
refinement

For every run

For every run

Profile analysis

Per-run Per-frame
refinement refinement

Choose more accurate
approach

Integration

Rigalcw
oxford diffraction



Data reduction
Model refinement options

~ Reflection pogition prediction ¢ MOdel refinement With matrlx
V¥ &uto select optimal prediction approach on run basis 1 1
Iﬂ7 FD"ILW i =] c:lhangdes i frame. b_l,.lhframe babsis [moderate samplewatibling O rl e ntatl O n Se arC h
Iv | Follaw signifizant sample wobbling (2-eutle 20 peak analisis] . . .
v ‘Follow sudden [discontinuous] changes of sample orientatiore )
Drie,;t:tion sed:rch [rdange [rnax 'ID]dehg] l Search steps/deg [max 10] — FO' r d IS CO ntl n O u S S'am p I e J u m pS (LT’
flexible holder, not fixed properly, etc.)

PROFFITPEAK PROFFITMAIN
For every run Cell/model
refinement
For every run
Profile analysis
Per-run Per-frame Per-run Per-frame
refinement refinement

refinement refinement
Choose more accurate
approach

Choose more accurate
approach
Profile analysis Integration

Rigalcw
oxford diffraction




Manual Data Reduction

Sample slippage example

» Superficially gives impression of
twin
« Twin indexing matches 96.8%
of reflections

TWIN ANALYSIS
Component Ratio Isolated Overlapped
1 0.37 1676 24
2 0.63 1690 24

Filters

Selection/Lattice-it

DECOMPOSED TWIN DATA STATISTICS (<0.80 overlap)

Component Redundancy F2/s1g(F2) Rint :
1 1.5 9.7 0. 245 i S——
2 1.5 7.0 0.658

Overlap Timit for HELF4 export: 0.80

TWIN HKLF5 STATISTICS FOR OVERLAPPED OBS
Components Redundancy F2/s1g(F2) Rint

1,2 1.3 24.8 0.223 ... but twin integration doesn’t help

N Rigalcuw
\\\\\ oxford diffraction



Manual Data Reduction

Sample slippage example

@ Lattice wizard (Erys' AlPi';
m(!t'l’r‘;;nt cell {(CSD;: & hits) EM hunting Ufl't cell finding
2

3.977(2) 15. 622"/1 9.424( 12) 90.08(7) 98.83(8) £9.98(4) 578.5(8)
Constrained current cell Unit cell finding with options
No constrained unit cell present! Select unit cell from list of found cells
Lattice reduction
selected cell Ewald explorer - Brute force indexation of known cell

30790 15.6360 9.4181 90.0060 98.9536 89.9391 mP 34 e reciprocal space  Indexation from three known reflections
reduced cell P Set m matrix by hand
3.9760 9.4181 156360 80.9940 86,9391 81.0464 578.8 m““ Mlnghdlndwmon)
PEAK TABLE fine Souchlwmll«mkcellvohm
Pazk hunting table aw' model  search for better x,y detector center
UB fit with 477 obs out of 893 (total:893,skipped:0) (53.42%) ;
ARer par-run orientation adjustment: Remove lambda-half reflections from peak table
UB fit with 860 obs out of 893 (96.30%) Crystal shape
Twinning - Find reflection tails and mark skip
INSTRUMENT MODEL multi-crystals
Gorkmatar ef/‘ 8 = Oomnuocuouuu. _
beam:  0,06483 alpha:  50,06949 beta:  -0,06608 [ for the sample jumping
om zero: 0.08435th zero: -0,13584 ka zero: -0.05539 '.“h}“““”g‘.p. »
Detector Load cull

x-rot: 0.45333 yrot:  -0.14434
x-cen: 102696119 y-cen: 1038,70213 distance: 50.00000
Wavelength Cu (Ang): A1  1.54056 A2 1.54439 81 1.39222

Rigalcw
oxford diffraction



Manual Data Reduction

Sample slippage example

' Load new experiment
Full auto analysis (cell, red)

Automatic data reduction

Data reduction with options (ﬂf\ Bro
CrysAlis

RESULTS (466 frames) - SYM: P2im (b-unigue)
Resolution(A) Redundancy F2/s1g(F2) Rint
inf - 0.80 1.5 22.4 0.016
inf - 0.84 1.5 23.2 0.016

Completeness: 98.4% (0.84 ANG)

Rigalicws
oxford diffraction

%’///\\

Proffit: CrysAlisPro data

) Pro
Profile fitting data red Q rys Alis

Step 3 Basic algorithm parameters

Feflection position prediction

v Auto select optimal prediction approach on wn basis

v
w

[v Follow sudden [discontinuous] changes of sample anentation

Orientation search range [max 10 deg) m Search stepz/deg [max 10] “

Edit special pars

A previous run of do praffit has left 3d profile information and/or inkegration results on the disk

Clear data from previous run

| <geo | o> M roisn J concel W tep ]



Manual Data Reduction

Sample slippage example

Intentional sample slip

Rt (%) 14.7
o 22.0 5.0 22.9
3 R, (%) 3.32 43.88 _
7 ) Comp 98.5 95.2% 98.4%

(%0)

Rigalcw
oxford diffraction



Manual Data Reduction

Background correction

Proffit: CrysAlisPro data reduction assistant (1.0.25) ZJ

Profile fitting data reduction

@y
rysAlis

Step 4: Background evaluation

— Background for 3D centroids

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

Binning may reduce the memaory requirements for the background evaluation. Defaultis 1. You may use 2
or4in case of lack of physical memory on your machine (risk of swapping)!

o1 {2 4 [V Reduce background accumulation ta SHORT type (saves memary)
Required disk/memary space for background evaluation: 189.8/50.0 Mb

— Background for 3D integration

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

Smart background {combination of local and average background computation, good for weaker data.
with high background and locally varying features, e.q. protein data, slower)

Frame range =5 Edit range

Memory usage: 44.0 Mb

e ] e W B W

Rigalicws
oxford diffraction

%’///\\

Choice of background correction:

« Average background
« Define range and frequency

« Smart background
« Combination of local and
average background
* Improves statistics (l/c) for
samples with varying
background features



Manual Data Reduction

Background correction

Well-mounted

sample Standard peak-hunting
produces many non-lattice
peaks.

Intentionally
badly-mounted
sample

Rigalcw
oxford diffraction



Manual Data Reduction

Background correction

WEE
Badly-mounted

3h 8m 16h 18m

0.92 1.41
3.1 14.4
13.5 3.0 7.8
99.5 99.5 99.5

Rigalcw
oxford diffraction



Manual Data Reduction

Bad profile rejection

Simulation of cryo-failure

(shield flow turned off)

N Rigalcuw
\\\\\ oxford diffraction



Manual Data Reduction

Bad profile rejection

Large ice build-up

Rint (%) 105

o 17.7 8.4 14.0 12.7
e 99.9 99.9 92.6 98.6

- (%)
Rigalcw
oxford diffraction



Manual Data Reduction
XX PROFFITLOOQORP - ultimate tool

* Not satisfied with the results, consider trying different option

combinations using PROFFITLOORP tool
[ eroffit loop dialog i - S

Frofit Cryutladva duta seduchcn assitant (1028 =) [ General options  Single run R —
Follow sudden (discontinuous) 0
] = - changes of sample orientation £ Yes (% No I Both
Profile fitting data reduction @ 7 H Follow profile size changes
. M rysAhs el e Yes 1 MNo I~ Both
Adjust masks accor to
Step1: Dientsbon okl dta sedicton prediction u‘lceriai‘ﬁty‘g FiYes Cto| | [ Both mask
Erorierer e Yes (¥ Mo [ Both |1.no vl
Smart background  Yes (¢ No [~ Both |1 v[
[~ Use short names,
— Additional info
|

N Addition file info

Lattice etinclun: Piter Bvavas Wike ednclions]  Incommarsunase sucluss
| Do patia] N 0w rsuctin L)

 Use et toe [ ]| Cieenas TR BTN |~ Summary
f Db eductentet) T TR Number of loops to complete calculations: =1
i Sample file name:

Trrieg Ml cystal (acthated by LM TWIN erties)
r~ vz : e r~ pre_exp_2315_pl_mask

v Mote: the following dislog generates only the script with all selected options. In order to start
T T computatons type SCRIFT n command ine and select PROFEITLOOP MAC fe,

Rigalcw
oxford diffraction



Manual Data Reduction
XX PROFFITLOOQORP - ultimate tool

Afterwards browse the results in the finalizer window

Dermp =

l:,‘,.-! Inspect data collection and reduction results

ing-2.84 29 49 26 53.1 1.1 2703146.02 89.28 0.007 0.010
2.84-2.32 36 40 26 65.0 1.4 1647384.02 60.85 0.006 0.010
2.32-1.99 27 50 26 52.0 1.0 1143713.65 37.95 0.041 0.015
41.98-1,82 35 37 a6 70,3 1.3 693092.30 32.82 0,013 0,026
41.682-1.69 30 51 26 51,0 1.2 680136.67 24.54 0.016 0,023
1.608-1.56 26 51 26 51.0 1.0 663546,27 22.14 0.000 0.000
1.56-1.47 28 52 26 50.0 1.1 557198.5% 20.00 0.029 0.040
J1.47-1.42 27 57 26  45.86 1.0 391726.23 15,04 0.048 0.053
1.40-1.34 27 59 27 A5.8 1.0 305305.47 13.30 0.000C ©.000
41.33-1.26 6 89 26 29.2 1.0 386551,82 14,75 0.000 0.000

inf-1.26 291 537 261 48.6 1.1 $45740,96 34.27 0.010 0.014

{Statistica v3 reacluction (taking redundancy into account) - Laue group (ancmalous palrs worged|: Presy

raaolu- # # L] * average mean maan
tion(a) kepu theory unigue complete cedundancy F2 FZ/a1g(F2) Rint R=igmab
1nf-2,.84 30 42 25 §8.5 1.2 2775347, 65 94,61 0.004 0,008
2.83-2.17 96 18 28 £5.0 1.8 1451383.82 68.75 0.011 o.on11
2.15-1.90 39 36 25 69.4 1.6 963106.6% 44.15 0.014 0.016
41.89-1,73 36 35 25 7.4 1.4 542996.56 25.45 0.040 0.031
41.72~1,.56 35 41 25 51.0 1.4 T01577.69 29.48 0.030 0.028
41.55-1.46 32 41 25  51.0 1.3 539831.23 21.38 0.0z8 0.032
1.45-1.36 38 45 25 55.6 1.4 402046.47 17.85 0,018 0.036
41.38-1.26 L] 48 32 47.1 1.2 340236.39 15.65 0.029 0.041
inz-1.26 291 151 207 59.0 1.4 $48740.98 39.7%9 0.015 0.017

Data reduction ended at Wed Mar 18 12:21:33 2015
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Post-integration empirical corrections

Try manual settings!

Scale3 abspack (1.0.7) - Refinement of scales, emp. absorption, sensitivity and sample [ﬂ

e Scaling

hikHile: C: v zaliburD atabexp_23154exp_ 2315 hkl

WY CosdealbuD atahexp_2315

Symmetry zettings \ Pro

rysAlis

« Empirical absorption
based on spherical
harmonics

Iv Use Friedel mates as equivalent even for noncentrosymmetnic SG

LS refinement contral

SigCut: [7.00]
[ Exclude |19 strongest unique reflections [along with all symmetric equivalentz]

Frame scaling B-factort-factor refinement l

v Automatic frame scale assignment [ [~ Refine B-factors

 Decay

Haw mary frames have J I Refine A-factars

a common scale? |4 frames = 1 scale
10 frames = 1 factar
Wariation restraint [ESD): 0.20000
Bup eotins
Restraint 0.20000

v Reject frame scales< |U.2EI (AN |5.UD s options

« Detector sensitivity

Agtomated Ermpirical abzorption comection

v Automatic parameter selection for absorption comrection

May even order. |3 Max odd order. {0

I Absorption conection befare frame scaling [recommended for strang absorbers)

Detector area scaling

How many
detector area regionz?

Wariation restraint [ESD]: 0.20000
. -

Aud - v Apply detector canection

N Rigalcw
\\\\ oxford diffraction




Remark on scaling of non-

centro data Integration
y
Unit cell finding .
Average unit cell
Profile learning AbSOrptiOn
Beam illumination
Integration - \
8 T
oA Empm_cal
Post correction % corrections
L
G v
= e —_— |9 Error model
s v
a , . .
Outlier rejection |
7
v
: Point/space group
&,
E 5 Agileat Techaclogies \J
D cccvsssevess T Optional merging

V\\\\ oxford diffraction



Remark on scaling of non-centro data

Scale3 abspack (1.0.7) - Refinement of scales, emp. absorption, sensitivity and sample I—ghl

hklHile: C: A calibuD atabexp 2315hexp 2315 bkl

C:vecaliburD atahesp 2315

« Organic samples — Friedel
pai rS eq u ival e nt [+ LUze Friedel mates as equivalent even for noncentrosymmetnic S5

i . I
« Samples with heavier atoms o
I [ Exclude ,15— strongest unigue reflections [along with all summetric equivalents]

- S Cal I n g Wlth F rl e d e I p a.l rS Frame scaling B-factordffactor refinement

v Automatic frame scale assignment [ [ Refine B-factors

merged may destro Ji e —
g y y a commor-l:| sale? |4 frames = 1 scale J
10 frames = 1 factor

anomalous signal info tasoneson e} [1200 M

v Reject frame scales< |D.2D [ |5.DD

 Version 38 makes automatic

v Automatic parameter selection for absorption correction

decision based on provided oo [T ] Maxcotods: [0 ]

[ Absorption comection before frame scaling [recommended For strong absarbers)

formula (“heavy” means Si

Haow many 4nd

f C S f M detector area regions?
O r u ’ C O r O) W ariation restraint (ES0]: ,W

| Heip | | ok | Cancel

A v Apply detector carrection

= Rigalicw
\\\\ oxford diffraction



Optimal data — hints at experiment time

Centering/Sample choice/holder/amount of oil
Low T: de-ice runs

Absorption: make movie 1-6 deg

Concurrent data red re-start

Cu — Mo choice

Collect redundant data

Rather reduce scan width than increase dd

Check your diffraction limit

(N Rigaku
\\\\ oxford diffraction



Optimal data — hints at unit cell finding time

= Check for non-indexing reflections

= Garbage (ice rings, powder), twin, sample jump

= Re-run refine model
= Ewald

= Use filters (intensity, lattice type) and groups

= Use intensity view

= Check chemical formula unit cell consistency

(N Rigak
R igaicw
‘\\\ oxford diffraction



Optimal data — hints at data reduction time
= Check for experiment artifacts (empty frames, trips)
= Apply Bravais lattice where obvious

= Special pars

= Use bad reflection filter
= Use reduced profile size if overlapping

= Incidence correction, prediction accuracy

= Smart background on high background data

= xx proffitloop

‘ Rigalicw
\\\ oxford diffraction




Optimal data — hints at data finalization time
Hand set empirical parameters
Use shape based absorption correction
Apply filters carefully (e.g. Rint)
Interactively decide space group

Remove unnecessary data via d-value filter

‘\ Rigalcws
\\\ oxford diffraction



Software Updates

CrysAlisto is frequently e———
updated with fixes for known ... ..
problems

New features are introduced
In annual major updates

All updates are Free and
available from our user

forum,
http://www.rigakuxrayforum.com

Free multi-user, multi-site o s C L amm
license

I = Rigalcw
oxford diffraction



Thank you for listening!

Find out more at

www.rigaku.com

X Rigalkcw
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