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INTRODUCTION

1 Introduction

CrysAlischas been designed to provide a user friendly, simple to use, graphical user interface for data
collection and data reduction of single crystaly)Xdiffraction data. Based on the CrysAlis CCD and RED
programs the CrysAlissoftware provides greatly increased automatic functionality. CrypAdigdes

direct visual access to data collection and reduction as well as other fyradtiohsvhichijn a single
multithreaded program, cae perfornedin parallel.

This manual is designed to be a brief introduction to CPysadig its features. For more;diepth
informatHdHomet hel ppd whi ch i o seftmdendtdeeXBDforumt o t he
(www.agilentxrdforum.cgrehould be constl.

The use of CrysAttigis limited to owners/users of Agilent Technologies/Oxford Diffraction equipment
and their collaboratardf you are interested in using CrysAdibut are not an existing Agilent
equipment user, please contact xrdapplicatiogite@tcom

1.1 Contacts List

CrysAlige users are greatly encouraged to report any software bugs by sending details to
xrdsoftware@agilent.cor®nly by receiving bug reports from experienced users can these be
successfully identified and repaired. Ideas for software improvement are also very much welcomed, and
all are considered when creating new features for future editions of @pydAdis pecific
crystallographic enquiries, use #trdapplications@agilent.cemail address and for general queries,

try the forunwww.agilentxrdforum.com

Hardware suppontrdsupport@agilent.com

Software supporkrdsoftware @agilent.com

Crystallographic queriegsdapplications@agilent.com

General information and resourgasw.agilentxrdforum.com
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INSTALLATION

2 Installation

To install CrysAlige you will first need to obtain a copy of the CrygAkxecutable file and the
'‘Corrections' folder from your diffractometer PC. The executable comes in the following form:
CrysAlisProl71_XX_YY.exe where XX = current version nuimb¥ér=athe current release number.

Step 1.Double click on the CrysAlisProl71 XX_YY.exe program. Follow the on screen instructions.

Step 2.When asked to select the program elements required for installation click on the box next to
PRO and HELP onlyti¢k appears in the box) and clickiNext

Step 30nce installation is complete double click on the Criysiglim which has been installed on the
desktop.

Step 4.If this is first installation of CrysA&tson your computer the user has to choose between two
scenarios of first use: There will be a message box saying 'Chooesp stade" 'Do you want to set
this application for Data Collection?'

Yes: The computer is a data collection machine connecte®xford Diffraction/Agilent
Technologies hardware. This will open the "CryeAe&tup par file" generator. The dialog will guide
you through a mulsitep procedure to collect all system relevant information. It will require you to have
the media with attorrection files ready.

No: Your computer is intended for data reduction only, you will need to have an Oxford
Diffraction/Agilent Technologies data set situated on your machine (in the absence of data, locate the
file ideal_small.zip from within thdgolder of this installatiorthis will contain a dummy experiment
allowing you to start). The program will present a message box 'Red fatal systaph at&iihg you
locate the *.par file of the aforementioned experiment. Click on Yes and lquatéilthe

2.1 Open CrysAlie

To start CrysAk® either double click on the icon on the windows desktop or navigate te>S3tlrt
Programs> Xcalibur (Agilent Technologies)CrysAlige (for Windows XP/7)Please note that there
are two icons on youedktop for CrysAfis; one 'online' and one 'offline’ (data reduction only).

When the program is started on a PC connected to an Oxford Diffraction/Agilent Technologies
diffractometer, CrysAtiswill startup in 'online’ mode. This means the prograrhasiinect to the
diffractometer, CCD and other devices. Onugtathe software initialises the hardware. Commands
cannot be accepted until all hardware initialisation procedures are complete. Wait until the CCD status
is shown afkeadybefore issuingammands. The windows header carries the text 'online’.

CrysAligro
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When a second version of CrysMis started or, if CrysAtisis opened on a standalone PC, this
‘offline’ version will open in data reduction mode only (without control of the devices anodnagfeac
control) and will ask the user to select the 'experiment’ that they want to work on from the experiment
database.

2.1.1 Selectexperiment
Opening CrysAftis in the offline mode opens a window which allows browsing within a list of
experimentsKigurel).

Open CrysAlis experiment (1.0.38) - 61 experiments available

Select experiment - 'Name of list" list ( Er' ySAﬁrg
Hame | Path | Created | Accessed »~
=scr: pre_exp_1 CoMcaliburDatat... Thu Jul 191201543 2012 Thu Jul 19 12:15:43 201 2
pre_exp_18 Coi¥caliburDatal...  Tue Sep 20 05:46:19 2011 Tue Sep 20 05:46:42 2011
pre_exp_19 CMcaliburDatat...  Tue Sep 20 09:07:52 2011 Tue Sep 20 09:08:15 2011
exp_20 Coi¥caliburDatal...  Tue Sep 20 12:43:01 2011 Tue Mar 1317:15:59 2012
pre_exp_20 CMcaliburDatat...  Tue Sep 20 12:42:04 2011 Tue Sep 20 12:42:27 2011
exp_21 CMcaliburDatat...  Mon Feb 06 10:03:15 2012 Mon Fel 06 16:10:35 2012
pre_exp_21 CMcaliburDatat...  Mon Feb 06 10:01:15 2012 Mon Fel 06 10:01:34 2012
exp_22 CMcaliburDatat...  Tue Mar 20 09:17:42 2012 Fri Mar 23 13:55:42 2012
pre_exp_22 ChMcaliburDatat...  Tue Mar 20 09:07:46 2012 Tue Mar 20 09:13:07 2012
exp_24 ChMcaliburDatat...  Tue Spr 24 17:26:05 2012 Tue Apr 24 17:27:42 2012
pre_exp_24 ChMcaliburDatat...  Tue Spr 24 16:51:24 2012 Tue Apr 24 17:16:34 2012
pre_exp_26 CMcaliburDatat...  Thu May 10 12:26:32 2012 Thu May 10 12:26:32 2012
exp_27 Co¥caliburDatah...  Thu May 10 12:32:58 2012 Thu May 10 12:34:49 2012
pre_exp_27 CMcaliburDatat...  Thu May 1012:31:32 2012 Thu May 1012:31:43 2012
exp_28 CrcaliburDatat... Thu May 24 12:20:27 2012 Fri Jun 01 08:34:15 2012
pre_exp_28 CMcaliburDatat...  Thu May 24 12:14:05 2012 Thu May 24 12:17:42 2012
pre_exp_30 C¥caliburDatat...  Friul 20 09:42:10 2012 Fri Jul 20 09:44:17 2012
pre_exp_31 CMcaliburDatat... Fri Jul 20 09:54:02 2012 Fri Jul 20 09:54:16 2012
pre_exp_32 Ci¥caliburDatat...  Fridul 20 09:56:56 2012 Fri Jul 20 09:57:29 2012
pre_exp_33 CoMcaliburDatat... FriJul 2010:02:12 2012 Fri Jul 20 10:02:36 2012
pre_exp_34 CocaliburDatat...  Fridul 20 10:02:55 2012 Fri Jul 20 10:03:09 2012
pre_exp_35 CoMcaliburDatat... FriJul 2010:05:01 2012 Fri Jul 20 10:32:31 2012
pre_exp_4 CoiMcaliburDatat...  Wied May 11 10:29:51 2011 Wigdd May 11 10:31:15 2011
exp_5 CoMcaliburDatat... Wed May 11 10:42:40 2011 Mon Fel 06 10:00:09 2012 v

Hide pre expetiments [
Hide screenings n
Displaying information List: Mame of list
+ Standard  © Volume, laue, wavelength, Rint, redundancy  © Protein screening ¢ Custom columns 1T B m ‘m

Figurel: The experiment list window

The list may be refined by using the tick boxedifte preexperimentsaandHidescreenings The lists

may be defined for an individual or over a set time period: usk¥g biugton inName of listwill open

a window which will allow parameters to be selected so only certain experiments appear in the defined
list. These lists may beldted or removed. More experiments may be added to the list by selecting the
Multiple additionoption or an individual experiment may be found by clBfomage experimentThe
displayed information may be changed to one of theepndews (choose beegn Standard or

Volume, laue, wavelength, Rint, redundaoickrotein screeningor Custom columnsay be set.
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2.2 Clos CrysAligr

To close CrysAtlis, click on theX icon in the top right corner of the Crys&liscreen. When in CCD
mode, a prompt willppear regarding generator ramping control. Forfotassystems in particular, it

is recommended that usa@mpthe generator down when the diffractometer is not inTse. will

leave the generator running in stdaydmode with minimal power settings to help extend the lifespan of
the Xray tubeFor all other systems it is up to the users individual preferences as to the power settings
used when the system is not ireus

2.3 GUI interface guide

Figure2 highlights the features of the main software window. These are covered in greater detalil
throughout this document.

x

(4
3
af
i

D (@ cco)@ cnvo)@ xray)(@ 10 )
CCD Collecting... (19,118,end:Mon Oct 01 16:43:58
2012) [+/- 01m ]

RED Processing exp_12 run 1 image 18 (575 peaks)

A - Crystal >
" * £ EXPERIMENT

Current cell  (Csh: not done)
” 5.9705(11) 9.055(3) 18.394(14)
90.04(4) 90.05(3) 90.03(2)
V = 954.5(9)
constrained cell
5.9693(9) 9.0520(12) 18.404(8)
%0.0 90.0 %0.0

V = 994.5(5)
Symmet

tr
. ® Vaue class: 2/me/me/m  p-lattice
PEAK TABLE
UB fit with 293 obs out of 308
(rotal:308,skipped:0) (95.13%)
INSTRUMENT MODEL
® X-ray wavelength: Mo
X-cen: 1024.0000 y-cen: 1024.0000
distance: 60.0000
beam: 0.0000

. | E

BESENUE8EINNACES

* b Data Collection
. . Data Reduction >
2% Agilent Technologies
Sy,

EECD DI O OO®-@-OOE «-

Figure2: Main window of CrysAlise software Note that some icons are greyed out (inactive) during
data collection, and can only be accessed indfféne mode of the software.

The main features include:

A. Power toolsaccess to the lattice wizard, command shell, refinalisation features, as well as
links to structure solution softwa(fer full list of icons see Sectiér).
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B. Main window shows current frame in online mode, and selected frame or precession unwarp
image in offline mode.

C. Layout and controlsallows user to scroll through frames, get peak infarmatiange
brightness, and use peak profile tools (for full list of features see SeBtion

D. Device contralOnly shown in the online mode of the software, aswssstatus of shutter,
which source is in use, and provides access to CCD/cryo derage(pe information.

E. Information tabsProvide information about the current unit cell, data collection progress, and a
summary of the data reduction. Additional featoan be accessed via the > buttons.

F. SM/PX button allows the user to switch the software between small molecule and protein
modes.

2.4 Software updates

CrysAliseis continually updated with new features and bug fixes-t@staersions of the software
are in constant use by Agilent Technologies employees, and the most stable of these is released for
customemseapproximately every six montReleases can bewnloaddfrom theXRDforum

Each new edition of CrysAlids released with details of bug fixes and additions since the previous

issue. This inforation can be found in tHéelpmenus undeReference section/Version new#t is

possible to install a new version of Cry8aligithout having to uninstall the prews release. If
required, older versions may be wuninstalled wusin

CrysAligro
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3 Hardware Control

3.1 Device Control

The Device control is ordyailable when CrysAlisis in online mode. In offline mode, only the status
area is shown.

K e  Closod (NN . |

(@ cco)(@ oo )@ xray)(@ Level) (@ cco)(@ cnvo)(@ Xray)[@ 10 )

Figure3: Device control for the Xcalibur/Gemini system (left) and the Supernova system (rit

3.1.1 Shutter Closed/Open
This icon indicates the current status of theyshutter; this can either I@pen(red) meaning the
sample is exposed terys orClosedgreen) meaning the sample is not exposedayX

3.1.2 X-ray Mo/Cu

This button is only visible ordaal wavelength system. The source is automatically selected (according
to the machine defaults) upon system aiprt Clicking on this button switches between sources.
SelectingYeson the pop up window will switetavelength and force ramping up of the generator to
the standard data collection power; seledogvill switch wavelength but keep the generator at the
standby values; selecti@@ancelwill stop any wavelength changing.

3.1.3 CCD
This open the software dewe controller for the CCD head. The displilyshow the running
temperature of the CCD and the % power being used to maintain this temperature.

3.1.4 Cryo

Clicking this icon will open the device controller window for cryodevices (if there is one ingjalied). Ri
clicking this icon allows the appropriate cryodevice to be selected. Devices supported include: Cobra,
Cryojet, Cryostream (600 and 700), Helijet and Hotjet. Within this menu it is possible to display the
current sample temperature in the image winapgelectindisplay current sample temp

3.1.5 Xray

Clicking the Xay generator controller icon opens a window to display and control generator settings.
TheRead Valuebox displays the actual Voltage (kV), Current (mA), Power (kW) and Temperature (°C)
of thesystem. Th&et valuedox displays the target power of the sourceitarah/off status.

CrysAligro
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SuperNova Device Control o] @
Read values Firware varsion; 22,20 -Final_Rev484_PCE?2
Yoltage [KV] Cument [mA] Fawer [W] Temperature
12.00 0.05 0.60 202
Setvalues

Voltage [KY]  50.000 .
Current[ma] 0,600 G

Aute-Ramp On (50.0kV 0.8mA)

| Stats.  Device connected X-RAY Mo
Foults Status Stans

O #-tay On indicator @ Temperature limit 430 deg.C

O Imardock clozed (1e. water ok) (@ Vo 1017 mbor

S Pump ON O o

Safety shutter open @)
O Fastshatieropen () |~ Lame staus 5%
O Casbration run O Usage fime ! L
Weray stop O Number of cycles 54
5 inallhS T

Loghle ETTHNN WETITTR

Figure4: Example of SuperNova device control window

TheEmergency »RAY OFButton quickly shuts the generator down and stops the productigays X

in an emergency. After such an ayéme hardware interface needs to be reinitialised (switched off and
on) before setting the next Voltage and Current. In dual source systei@scdhd lampbutton
displays the status of the nawtive source. Th8tart/Stop button initiates or ends communication
between the software interface and the generator.

Use theSet kVand mA Xray button to alter the power of the tubes. Typical settfogsboth
Molybdenum and Copper fiioeus tubes (Xcalibur and Gemini systems) are 50 kV and 40 mA (although
some users prefer 40kV and 40mA for Copper). Forfddicsosystems (Mova and Nova), standard
generator settings are 50kV and 0.8mA. The geneititarach the desired values in a stepwise and
controlled manner.

NOTEIf you close the window before the ramp process is complete then only thesvatclosure
will be reached.

TheFaultandStatusindicators provide feedback for the state of thergéor. In normal operation only
the Status indicators should be actiVhe Fault indicatorg€an be useds guidesfor investigating
hardware issues should there be any trouble with the generator.

A log file for the generator output is automatically decbfrom the beginning of the experiment and
this can be viewed at any timedhgkingthe Plotbutton.

For automatic generator ramping control goM® > CCD optiorsnd click on th&eneratotab (see
section3.3.

CrysAligro
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3.1.6 Level

The liquid nitrogen level controller icon brings up a window panel indicating the level of liquid nitrogen
in the tank (if there is an autofill connection). The level is expressed as a percentage, with 100%
indicating that the tank is full.

3.1.710
This 10 dege control button brings up a window with access to software control of the cabinet lights,
and resetting of the emergency stop button.

3.2 Status Display

The status display, located underneath the device control, provides information on the activity of the
instrument and software processing (B&pireb).

CCD Ready

RED Ready

Figure5: Status display

CCD statugyivesfeedback of the current status of ttata collectiof€CD thread (only in online mode)
RED statugyivesfeedback of the current status of ttata reductioRED thread.

Progress barshows the progress of the current pss;dor example, the percentapenpleteness of
the preexperiment or data collection.

3.3 Command (CMD) Shell:

This button on the leftandside of the main screen opens a history window with an attached command

line. CrysAlRemay be run O6automaticallyd through the GI
commands entered into this command line. The user can access all existingqacal)hignctions

usingd ma n eaenmands. Either the entire experiment may be run completely in this mode or the
window may be opened simply to issue specific commands. A list of commands and their functions are
available in the online help (or type C@WR HELP into the command line)

The main part of the windantainsa historytermina) which is always actigontinuously updated)

and can be referred to by the user for further information. This history window can be viewed in either
CCD or RED modmd it is possible to toggle between these using the tabs at the top of the window.
(The CCD tab is only available when CrysAlis i n t h e). Wen issuimyednmandsd ieis
important thathe correct mode is chosérhe command shell windaan be opened or closed at any

CrysAligro
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time and can be resize@losethe command shell by clicking on the button located in the bottom right
hand corner of the window.

Shell command window (Crtl - interrupts)

l ﬂ Command shell @ys A‘I’i";

RED  CCD | W Foce suto scol [ Transpaent

Welcome to the Crysilis system (CCD Version 1.171.36.20 ([release 27-06-2012 Crysilisl71 .HET)} -~
(compiled Jul 11 2012,15:39:22)

Flugin D: abs.odplugin loaded

Plugin 1: gral.odplugin loaded

Plugin Z: nada.odplugin loaded

Flugin 3: odbenchZ.odplugin loaded

Plugin 4: powder.odplugin loaded

Plugin 5: =cale3d.odplugin loaded

Image format 1: sapphire.dll loaded

Your current setup file is: C:\Documents and Setctings\agriffiniDesktop\SimFiles\sim SN.par

No flood field image loaded, because flood field switch off

Goniometer type: EM4 (kmdgonio.dll - simulator)

No flood field image loaded, because flcod field switch off

Switching to new EM4 collision model (Atlas (SuperNova, Dual, Cu at zero,Cu active, extended big ¢
Collision model: EM4 gonio, Atlas, model: MCS, beamstop gemini Cu

GENSW INFO: Entering pCheckStartupConsistencyGENSY
GENSW INFO: Cu model in Gemini
ODBENCH SUPERN INFO: Open client, create thread 1 users

€ »
|I
[ciose ]

Figure6: Command shell window

Options CCD/RELThis button provides access to the machine and software Jéene are many
tabs which control the functions of the hardware and software. It is not generally necessary to change
any settings howevdrsted below are some usfybtions which may be employed.

|| Fonts | Peak table | Color codes | Beam stop |Angu|-r|imi|s| Goniometer

Run listsize | €CD | | pistance calibration | SMIPX
I Camera | Compression | Dark | Generator | Programs | E-mail
Instrumentmodell |  Instrumentmodelll |  Monochromator

This diglog allows pou to modify the instrument parameters for the detector and the goniometer.

i~ Detector

dil= 0,000 | cEdgitas | dd= 52000

Pixel size (mm):  0.0483

;- Goniometer

m= 0om ne oo
ka= 0000 = | Egipo |

[rEE— o -

Figure7: CCD options window

CrysAligro
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Fonts use this tab to change the displayed font size in specific windows of €pysAlis

Beam stopallows adjustment of the beamstop mé&skflections that fall under the mask are rejected.
This is set up during installation but can be adjusted Bergeasing the size may help retrieve low
angle reflections and can also improve the quailty of ttaetext powder patterns.

Goniometerallows acivation of dieing runs at the end or during data collections. This is useful when
using a low temperature device coulped with long exposure times.

Generatarhere it is possible to set the time &artomatedgenerator rampinghis will helporeserve
the tube life by lowering the voltagyed current settings to staiy valuesfter a period of nemse.

Programs direct CrysAlReto the location of your favagristructure solution program.

Email: setup hardware, software and experiment statasificatiors, emailed directly fromour
systeme.g.low Nelevel, generator trip, Laue group chaegd of experiment

3.4 Service

This power tool collects those service commands most commonly accessed byirtteearsedefined
area. It is recommended that they are only used under guidance from Agilent emplogses.
commands include:

e Shutter to manuallyontrolthe opening and closimgthe shutter

e CCD optionsto reinitialise or reset the CQID removehe dark images

e Goniometerfor direct goniometer control and home flag search*

e Image control (CCD p3argo change any CCD parameters and record diffraction.images

e Configuration file pathgoints the software to specific CCD setup file (.paarfi¢eorrection
files (.geo, .ffi,.ffinf and .ccd files)

e Instrument calibrationto start new or resume calibration experiments. This facility should not
be needed other than during installation and service visits, but if persistent problems are
encounterd, the user may be adviseddoalibrate the instrument

e Align SuperNova optics should not be used unless the user has laggmopriatelyrained.

e Toolst he 6Make zipd is a useful feature for
for eager archiving or to send to the software team for problem resolution.

*WARNING It is advisable to contact a service engineer-oraiéxrdsupport@agilent.conefore
attempting manual goniometer control, asailision protection is providedthis mode

CalibrationGenerally calibrations are run for three purposes:

¢ Instrument model calibration
e Instrument model calibration at specific detector distances (useful for papeléments

CrysAligro
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e Instrument modealalibration with additional flood calibration

If required, an automated procedure is normally used, with data collected at two different detector
distances (near and far) on a test crystal (an ylid test crystal is provided with the system). With dual
waveeéngth systems, the procedure is carried out for both sources. In order to save time, calibration
experiments are often run without frame correlation or overflme@agurements, both of which can be
switched on/off in theCalibration Experimentwindow. Tk experiment can be further optimised by

changing theesolution and exposure tim&sgures).

The calibration can be monitored in @@mmand Windownd an output nesage is generated upon
finishing which details the instrument parameters, test crystal unit cell dimensions and the percentage
fit for indexed reflection&s the amount of data required for a system calibration is typically less than
that required for atmucture determination, an option is included to collect additional frames for those

users who wish to refine structures from calibration data for system benchmarking.

Full calibration experi -

Path
Name: | a_63 Browse root folder AR 200 =]
L i Experiment in folder C:\¥XcaliburData\calib_a_63_Fri-Jan-18-13-31-16-2013
Basic system parameters Generator at end of experiment
Gain (Mo)=20.00 (double-correlated-divide-by-2), Gain (Cu)=40.00 (double-correlated-divide-by-2), Dd " No change
zero(Mao)=12.00000, Dd zero(Cu)=12.00000, Overflow threshold=230000, Beam stop support “ (* Turn down
orientation=gemini, Atlas 2x2 binning 10241024 pixels, Dark subtraction: on; Flood correction: off 1 s
urn o
Options Calibration mode
Crystal |Yiid j Lattice type |P-¢at‘hce j Lattice min 2 max 30 " Optimal
T = = " Manual
ser mode parameters
i " User
" Constraint
Cu
Near I Collect extra data for better structure refinement
Exposure time the same for all theta positions: 2.0s, Detector distance=55.00, Scan
v kv ‘ 50.00 mA | 0.80 range=40.0, Scan width=2.0, m
Far
Exposure time the same for all theta positions: 2.0s, Detector distance=115.00, Scan
v kv ‘ 50.00 mA | 0.80 range=40.0, Scan width=2.0, m
Automatic flood field correction calibration
I Run flood calibration
Mo
Near [ Collect extra data for better structure refinement
Exposure time the same for all theta positions: 2.0s, Detector distance=55.00, Scan
v kv ‘ 50.00 mA | 0.80 range=20.0, Scan width=1.0, m
Fer th for all th d
Exposure time the same for all theta positions: 2.0s, Detector distance=115.00, Scan
v kv ‘ 50.00 mA | 0.80 range=20.0, Scan width=1.0, m
Automatic flood field correction calibration
I Run flood calibration
User message
Ready
QL SETNENEN End of calibration: Fri Jan 18 15:00:27 2013 (1h28min) m m

Figure8: Full calibration experiment window
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4  Standard small molecule experiment

This section explains the main features involved in performing acspstaé diffration experiment for
small molecule samples, from the initial screening of samples, to analysing the data from the pre

experiment, devising a suitable data collection strategy, and finally to the data collection, reduction and
structure solution.

Before bempning an experiment, it is useful to have some knowledge of the chemical composition of the
sample, to select the appropriate system parameters, e.g. wavelength, temperature, detector distance.

4.1 Screening

1. Checkthat the appropriate-bay source is selected (if using a dual source system) and that the
generator settings are correct (see sec3idnj.

2. Ensurethe softwares running im s ma | | mol ecul ed6 mode Podicgnoc hec ki n
the bottom right of the screen has the sus. If not then click on this icon and select small
molecule modm the SM/PX window

3. Click orStart/Stop and selecBtart new experimentThe preexperiment window will appear (see

Figure9).
Agilent automode pre-experiment (3.1.3) ﬁ
(‘b Pre-experiment (E' Ai’”
‘ rysAlis
Path and user [ Sample Experiment performer:
Name: exp_3 Experiment: exp_3in folder C:YcaliburData\simlexp_3
L Path is ok! Browse root folder C:WealiburData'\sim
Expected chemical formula: | Get Last used formula

Screening

Experiment options
Information

0.05mA

215 -2L5 00 0.0 il 12.0kV

Figure9: Preexperiment screening window for smatlecule experiment

4. In thePath and user/Samplsection input the sample name and path for storing the dataffiles.
known, ater the Expected chemical formuléwvhich is used for absorption corrections and
assisting in structursolution) and add a comment about the sample. The last used formula can be
recalled with thé&et Last used formulautton. The user running the experiment can be set with

CrysAligro
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the Set userbutton, and additional details about the sample can be recorded usBagnipte
descriptionbutton.

5. The user now has three options, to proceed tdfihent samplescreen to align the crystal, to go
straight on td=ast Screenin@f the sample (with setup amns configurable from tkxe> button),
or to setup the prexperiment manually via t@enfigure Pre Manuallyutton. The default choice
for most users will blount sample

6. Clicking orMount sampleopens up a new window which activates the video canretas ased
to align the crystal in the beam (more details can be found in S8tidgfrom that window the
Exit & Screerbutton starts the screening experiment.

7. By defaultén images of the sample will be recorded, which caisdibto check sample quality,
and determine the details of the-ps@eriment{seeFigurelQ. If the crystal quality is too poor,
the user can simply click &ount sampleagain and repeat the process to quickly check through
severalcandidate crystals. Information about crystal quality and suggested unit cell parameters is
shown next to the accumulated diffraction image.

R * 0 =
Pre-experiment @ i
Xpetine rysAlis
Path and user / Sample Experiment performer:
Neme: |02 Experiment: exp_29 in folder C:\XcalburData\exp_29 | setuser |

forcwac oot foser | > JRA PN

racting sample

Diff. Timit: beyond 1.22 (theta res. limit) for I/5ige2.0
Mosaicityr elal.3, e2el.3, e3ul.1 (deg), Tsoul.23 (deg)

Detector .0deg, Movie on,
Complete data (default mode), Exposure time: 1.05 4.0s

Time: 0:05, No.. / 6/30, Finish: Fri Jan 18 13:38:48 2013
Type of experiment |Complete data for publication Bl sewp )

Isig | 15.0 Resokution | 0.837

¥ Interactive strategy after pre ¥ Attempt AutoChem
‘Tnformaton

sl Sl Ve Wil i e i T TN T
106.1 35.0 2.0 0.0 520 50.0kv  0.80mA

FigurelQ Full screening window with strategy options highlighted

8. There are three dats to consider when deciding whether a crystal is suitable for data collection:

e Peaks The number of peaks that fit the proposed unit cell is shown.

e Unit Cell Details of the point group and lattice parameters are given based on the screening
data colletton. The user has the option to access the CSD module at this time to compare the
unit cell with other structures present in the database (see Séctidfor further details).

e Quality Estimates of the I/sigma values are given out to various resolution values, and a guide
is given as to how well the sample diffracts. The diffraction limit and mosaicity of the sample is
also estimated.

CrysAligro
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9. Details of the calculatedgexperiment are shown at the bottom of the screen, with the option for

the user to define what strategy they would like to aim for with regards to the actual experiment

(Figure10. To override the suggested settings the slidewslfor a manual adjustment of the

exposure time, and the drdpwn menu offers different types of experiments, such as complete,
redundant, or timimited collections. SeleStartto begin the prexperiment.

4.1.1 CellCheckCSD
The Cambridge Structural Databd€&D) is a database containing many molecular crystal structures
and is populated by structures submitted to @zenbridge Crystallographic Data Cef@@D{L
Developed in collaboration with the CCDC, CellCheckCSD is aavedelle pluin (via

www.ccdc.cam.ac.ukor CrysAlige. Every time a cell is found or updatédllCheckCS&earches for

6 hd tstsuctures closelyelated in unit cell parametdsthe found unit cell. TheSD link appears in

various places in CrysAlisoftware and is a useful tool for spotting structures which are already in the

publ i c

unwanted starting reage The number of hits is displayed within the link and clicking this link, opens a

domai n. |t is particularly

window as shown iRigurell

The window may be-gézed to view the data more easily. The drop down menu allows various cells

Compare data with CS|

. Pro
Check CSD and local d Q rysAlis

Jcurenteel (o v=993.%; 5.57 9.05 1838 90.0 90.0 89.3; 34hits) ~|

Current cell
Lattice centering: 0P
5.98(2) 9.053(15) 18.43(7) 89.8(2) 89.7(3) 89.8(2) 997(5)

Data sent to CSD
Lattice centering: oP
5.869(5) 9.052(5) 18.383(11) 89.95(s) 89.97(7) 89.89(7) 993(2)

cell_checkv.1.0 Toler.: 1.50% | options |
No. | Celmatch [vome [a  [b [ | alpha | beta | gamma | Formuia Symm_| Origin: name [ Prim. v [ More info. -
017 100.0% 9919 5.97 9.05 18.37 90.0 90.0 90.0 C11H105 02 P212... exp:exp_15 991.7 Local exp. (Cu), o
[J1 1000% 9918 587 905 1837 900 80.0 900 CIlHI0502 P212.. expiexp_14 9919 Localexp. (Cu), or
18 99.9% 9919 597 905 1837 90.0 90.0 90.0 CI1HISO2 P212.. exp:exp_3 991.9  Local exp. (Mo), g
32 99.9% 992.4 5987 905 1837 50.0  90.0  90.0 2jm2f... exp:pre_exp_14 9925  Local exp. (Cu), pr
033 99.9% 9918 5987 9.05 18.37 90.0 90.0 90.0 CI0HI502 P212... exp:exp i 9925 Local exp. (Mo), o =
[ 99.9% 991.7 597  9.05 18.37 90.0 90.0 90.0 C11HI0502 P212. exp: exp_9 9917 Local exp. (Mo), g1
Oz ss.2% 992.3 5.9 9.06 18.38 90.0 90.0 90.0 2/m2f... exp:pre_exp_15 9923 Local exp. (Cu), pr
23 s3.8% 9913 5.96 9.05 18.37 0.0 90.0 90.0 C10H8 502 P212... expiexp_5 992.1 Local exp. (Mo), i
12 99.9% 9916 5.97 9.03 18.39 0.0 90.0 90.0 C11H100251 P212...  CSD: MSULINOS 991.6 CCDCCheckCell
10 95.9% 989.9 5.96 9.03 18.39 50.0 50.0 90.0 C11H100251 P212... CSD: MSULINO1 589.9 CCDCCheckCell
015 99.9% 939.3 596 905 1833 50.0  90.0  90.0 2jm2f... exp:pre_exp_7 9897  Localexp. (Ma), pr =
“ »
Information
Searching completed.
CsD tocls
| selectan | | view in Mercury_| | ciose |

Figurell Check CSD window

usef ul

dur

ng

(current, constrained, average, and final) to be used as the search. Two buttons can be used to start or

stop manual or automatic searching of the CSD angdsaenthese is a®ptionsbutton. Clicking
Optionsopens a window to allow the search parameters to be altered according to your requirements.

The window displays the hits which are most closely matched to the cdieandst likely has the

highest ell match % value. The formula, symmetry and Refcode are displayed but are not used as

search parameters. Individual hits may be deselected using the tick box&etmctrelandDeselect
all buttons may be used

CrysAligro
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It is possible to view the selected hitshei in Mercury* (if you have a CSD license installed locally on
the PC) by clickingiew in Mercuryor on the WebCSD (again a license is required) by clikiing
WebCSD

*Mercury is a program distributed by the CCDCwMigitccdc.cam.ac.dkr more information

4.1.2 Local database

It is also now possible to create your own local database of structures to search against when using the
CellCheckCSD featufi@m activate, simply click on tptionsbutton in the CheckSD window, and

tick Enable local database seatcBlicking on th€reate from listsbutton will search through all
previous experiments that haseen ruron thePC andhenadd the results to the database. It is also
possible to browseng folder contaimg .res/.ins/.cif files. Databases from other PCs can be merged
using thelmport xmlbutton.

Any previous experiment (or stored .res/.ins/.cij filat matches the current unit cell settings will
now appear in the drajown list. Graeentries are locaxperiments, and can be accesseddyple
clicking on themwhich brings up a new offline stance of CrysAlis. A red entryindicates an
experiment which is currently open in Cry3Ali&ny local entrieghat are black indicatthat the
original experiment is not available.

4.2 Pre-experiment

Before the main data collection a-prperiment is run to better determine the unit cell parameters,
diffraction symmetry and the other properties of the diffraction pattern requiredlatecalsuitable
collection strategyburing the prexperiment & informatiorcard will appear on the righénd side of

the screen displaying the user defined settings from the previous dialog and the unit cell of the crystal
being measured. By defaul§ frames are recorded when using molybdenum, and 30 with copper
radiation(15 lowangle and 15 higéngle).

Once the first frame has been measured, the software will attempt to find the unit cell, crystal lattice,
and evaluate the average I/sigma spreaaldet resolution. This information will be updated after every
frame.

Using this informatioa suitable strategy will be calculated. Biart experimenbutton will become
active, and the user can choose to start the main experiment using the infggreaganin the pre
experiment card. The default action is to wait for the completion of teprament and for the user
to check the details of the experiment in the strategy window Ititénactive strategy after preox is
not checked the softwamill automatically launch the full experiment.

CrysAligro
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4.3 Strategy calculation

On completion of the pexperiment a strategy window opens automatically. Note that this can also be
accessed directly by clicking 8tart/Stop and selectingStart New (no preexperinent) if no pre
experiment is required. The window has several different components:

Experiment Srategy (LLEL Sviommone Soggeats Cxporars tone (oL Ooee somn wuite 10 og ==
@ Experiment Strategy (E o
A rysAlis
Unit ced for Strategy Calodstion (C50: not dane
Cel: 5.970(2) 9.056(2) 18.397(9) 89.99(3) 89.96(3) 89.98(2) 994.6(7) oP {Pisthce =] 100.00% (157 of 157 reflectiors)
Syategy parsmeters Time prediction based on data t 0.800 Ang
* Reschion { Thets ( Z0hets | 0.800 ol A
. = Al Usigma 100 no7 (7o
“laegop  Ofer [me ~ B & The same tme for al theta postons
¥ Fredel mates are equvalent (uncheck for high quslity sbeokute configuraton data) Offforant e for euch Shats pestions i e
3 rp—— Predcted resolston bevond 0.50 G [Fo
Sanwdsr | 100
Srategy mode

|Compiete data (defaut mode)

it (1000 WISHCLP Max99.61% E
Gemerates runs thet resch C e
e | _0sta covoctonDark | AstochemMovie/CryoRed

Current Strategy
No. runs/frames: 2/140 Cakulate New Strategy R Manuaily £t Run List_ |
Total experment time: Oh 12m e

Expected experiment finish time: Thu Jul 12 11:14:40 2012

o arves | O overage tabies
Completeness n mmm | Ful sphere (P1)

16

Completeness
Coverage

80

& - 18
2 ;

0

0

abe1aA0d 10) HOuepunpay

Ssauaadwod 10) Auepunpay

Figurel2 Experiment strategy window, with each information section labelled

A. Unit cell for StrategyCalculation contains the proposed unit cell, calculated from the pre
experiment. The user has the option to analyse thexpegiment data and change the unit cell
by clicking on théattice Wizardbutton. Full details on the features within the Lawézard
can be found in Sectidh

B. Strategy parameterst is possible to set the maxum reslution of the data collectiochoose
how the strategy is collected (lhaue symmetry or by tephere of reciprocal spaaa)d set
the detector distance. If the sample is suspected to be of chiral natimetted matedox
shouldbe unchecked. Thédvancedbutton allows for greater control over the experiment
setup, and is discussed further in the online help.

C. Strategymode includes options such as complete, redundant, andiriited collections.
Clicking on th&JCr limitbutton reduces the coverage to 98.5%, which is the minimum required
for publication in an IUCr journal.
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D. Time predictionshows the predicted exposuimes, based on the pegperiment data and
desired I/sigma value (usually set to 15 for good quality data). These values can be overridden
by the user. The strategy can be optimized based either on achieving a relevant I/sigma level or
time constraintWhen collecting with copper radiation, it is usually necessary to collect for a
longer time at higher angles (a ratio of 1:4 is recommended). If this is the case the user can
selectDifferent time for each theta positiolt is also possible to change gean width, which
is useful for collecting weak reflections, or to help separate out close/overlapping peaks.

E. Current Strategydetails the number of frames and length of the experiment. If any changes are
made to sections A, B, C or D the user will teetick on theCalculate New Strateglutton
to update the experiment details. Advanced users may wish to create their own run list, which
can be accessed via tManually Edit Run Lidiutton the online help for more details).

F. Coverage graphs or tabulatl views of the proposed data collection, showing the
completeness and redundancy values for the chosen Laue group and for the full sphere of
reciprocal space (P1).

G. Settings/Options there are three buttons in this section. D& collection/Darkbuttonlets
the user change settings regarding correlation (prevents problems with zingers at long
exposure) and dark current measurements CI3i2 processingutton allows the correction
and binning mode of the CCD to be changedAdtoehem/Movie/Cryo/Redbutton lets the
user choose to record a movie of the crystal, input the expected chemical formula, set
AutoChem to attempt automatic structure solution (if the relevant license has been purchased).
There is also a useful feature that aiitomaticallghut davn any hot/cryo device being used
once the experiment is finished

Click onStart Experimento beginBy def aul t | a O6movied is taken of
faceindexing (see Secti@®9 and after reference daimages are recorded the experiment will start.

4.4 Data collection

During the data collection it is possible to stop the experiment at any point by clickiristamn/8tep
button and selectin§top All The experiment can be resumed from this poinlaétratime, assuming
the crystal has not been taken off the goniometer head, by clicl8tayt&top and selectingRresume
All.

Whilst theexperimenis runningaccesss availabléo three information cards on the righnd side of

the screenCrystal Data CollectionandData ReductionA fourth card, nardéAutoChemwill appear

if the relevant software has been installed and license purchased (see &§cfidre different cards

can be maximized by clicking on the relevant card name. Additional options for the cards are found by
clicking on either the card name when maxinaette > buttons.

TheCrystalcard displays the current unit cell information,stmaple chemical formula value, and
machine model parameters. Also displayed will bawbage unit cell from ProffiCrysAli®d s c e | |
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refinement algorithm) and tRénal unit cell for selected space grauplicking on the arrow symbol at

the top ofthe card gives access to several extra options, including editing of the chemical formula. If the
formula is edited here during a data collection, the user must wait for the next cycle of data reduction
(this occurs every 25 frames) in order for the @satmytake effect. If the formula is changed at any
othertime, the data must be refinalilzto impose the change (see Sec8pn

TheData Collectiorcard provides real time progress feedback, displaying the current positiens of t
omega, theta, kappa, phi axes and the detector distance. A progress bar and the expected end time for
the data collectiomre also shown. The end time is updated during the data collection to take into
account required frame-mgeasures, the percentagéwhich is approximated during the early part of

the experiment but then continuously updatederGtiformation such as the CCBItier chiller
parameters, generatagtings max and min exposure times etc. are recorded here.

TheData Reductiorard diplays top level feedback of the progress and results of data reduction and
space group determination. The feedback contains information regarding:

e Absorption correction

e Scaling

e Space group

¢ Information of face indexed absorption corrections

¢ Multi-componeninformation from twin data reduction

¢ Results (in terms ofRI/sig, Redundancy, Completeness etc.)
e Mosaicity

During the automatic data collection and reduction process this window will only display feedback after
the first 25 frames have been collecsil;e data reduction will not start until this point. This is so that

a good estimate of the average background can be established, requiring 25 consecutive frames. The
automatic data reduction will process newly collected data in batches of 25 framiisugnidite the

feedback area accordingly. This behaviour is the default setting of the auto mode, however, should the
user need to revaluate the data, thepanat a later stagdf AutoChem is installed, structure solution

will also be attempted evel§ frames.

4.5 Data reduction

4.5.1 Automaticdata processing

To reprocess data after data collectrath automatielly determinedettings, first open a second
(offline) version of CrysAlis Click on thétart/Stop button and seledtoad ExperimentSelect the
experiment you are interested in fibe experiment database liStick on the&Start/Stop button again
and selecfull auto analysigcell, red). The program witleak hunt andind the unit celparameters
before processing and scaling the data. Itlnehdeterminghe space group and output the *.ins and
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*.hKl files.If the user has found the unit cell by hand using #tiice wizard click onStart/Stop and
selectAutomatic data reductian

4.5.2 Data reduction with options

For problematic data setssitaften useful to process data with some manual influence over the settings
used. The data reduction will be performed using the current unit cell settings, so the user must make
sure they are happy with the cell before continuing. To change the settiddsyuhe profile fitting

data reductioyclick onStart/S top and selecData reduction with optionsThere are six windows, and

the most commonly used settings are discussed below:

1. Orientation Matrix the user can choose which lattice extinctions ter fout. There are also
options to choose unit cells from any twin components that have been assigned, or to use any q
vectors determined for incommensurate structures via w@dction7.3. These will be
automatically highlighd when these features are used.

2. Experiment run listby default the full run list is used during data reductioreriire runs or
individual frames can be removed using this window (with good reason, as removing too many will
reduce completeness of dat

3. Basic algorithm parametershere are three levels for following crystal movement during a run:
moderate sample wobble, significant sample wobble, and discontinuous jumps. This window also
gives the usethe optionto clear any data generated from jonev data reduction rurad also to
edit several speciahmple movemepiarameters

e Auto select optimal prediction approach on run basis
¢ Follow significant sample wobblingcy2le 3D peak analysis)
e Follow sudden (discontinuous) changes in saonigetation

4. Background evaluatiorthe method for determining the background correction can be changed
from the standard 0 Av er ag e ¢Forndatasht® uh ,which ¢he a 0S|
backgroundisnemni f or m, usi ng t he oOcahsacettédditioeattpkes d i s o
into account the locaénvironment of each reflection. This however is more computationally
expensive so may not be desirable for routine samples on older canijypiesad starting values
are toset the frame range to Bt will be datasedependant.

5. Outlier rejectionthe choice of outlier rejection is usually based on the chosen Laue group of the
crystal, but can be altered.

6. Outputdetails about the output, including:
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e re-naming the output files (useful if performiegesal data reductions on the same data)
e the choice of automatic or manual space group determination via GRAL (se8.3ection
e the option to perform structure determination (if AutoChem is installed)

e whether to perform completesasalculations

e automatic generation of unwarp (precession) images

NOTEthere is the option to refinadia dataseif the user wishes timprove the data further without
having to reprocess the imageJhis is significantly faster than repeating the wlialta reduction

procedure, and overed in Sectid

4.6 Structure solution

Once the user is happy with the data reduatésultsthere is a choice of structuselution and
refinement plugin programs to run. If instatledectly correspondindgcons will appear on the left
hand sile of the main screen.

4.6.1 AutoCherno

AutoCheris an updatedntegrated feature designed specifically for CrysAdgsion 171.36.20 and
higher Developed exclusively for Agilehéchnologies by the authors of ®@I€®lexSys, UK),
AutoCher° represents a significant advancement over dhginal AutoChem prograrand is
seamlessly integrated into CrysAdior automated, reéime structure solution and refinement during
data cdlection experiments.

AutoChero is not included in CrysAlisas standard, and must be installed as a separate software
plugin. If you have purchased AutoCham part of a new system installation, an applications scientist
will install AutoChen®for you or provide instructions. For all other installatiocisiding trial licences
(limited to 30 structures), please reétethe guide on the XRD forum.

4.6.2 WIinGX launcher

This icon sends a command to launch the crystallographic structure solutiomantenefsoftware
WiInGX, where installed. The current experiment name and folder deSirysd\ii$are automatically

loaded Assuming the data has been processed, the *.ins, *.hkl and *.cif_od (machine cif) files will be
imported into a directory withime main data directory with the pasitruct wingx samplenamelhe

user can then solve the structure using a choice of solution programs within WinGX.

4.6.3 Olex launcher

This button launches the crystallographic structure solution and refinement softwarevtiie

installed. Assuming the data have been processed, the *.ins, *.hkl and *.cif_od files will be imported into
a directory within the main data directory with the pathuct olex2_samplename. These files are
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imported directly into the program dhd structure can then be solved using the tools on the right
hand side of the screen.

The new Olewersion 2 is fully supported by CrysAlisThe user can also install several versions in
parallel. The version which is currently used is selected GCD/RED Optiorsanel in thdPrograms
tab.

4.6.4 Crystals launcher
When installed, this button launches Crystals (structure solution and refinement software from the
University of Oxford).

4.6.5 Jana launcher

When installed, this button launches Jana (at@fggraplic prgyram feaused on sition, rdinement
and inerpreation of dificult, epecialy modilated strutures). Developed at the Institute of Physics in
Prague, this software is the industry standard when working with incommednsadlatated structure
data sets.
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5 Data collection for proteinrgstallography

The logo in the bottom righ&nd corner alvs the useto switch between protein and smatilecule

mode. Once thEXtick box has been selected, the default settings are simthie SMPX window

The Edit optionsbutton allows default settingso be opti mi sed to meet the
example: checking thdTZ export for use in CCRflows automatic generation of the correct MTZ

output file. Other settings arisclissed in more detail in tbaline help.

5.1 Data collection: sreening

To begin a new experiment pré&BART/STORNd seleciNew experimentThis opens a screening

tool which allows sample mounting, screening and if required full data collection and automatic data
reductionOnceNew experiments selected, a screening windappears as ifigurel3 The window

is comprised of fiveections

A. In the Compound/Sample Descriptiogectionit is possible to enter the sample name in the
Compoundox and a description about the sampl€dammentThe user carhange the root
folder, experiment list or experiment performer ikditedescriptiorbox.

B. In theControlsection,useMount sampldo activate the video camera and controls for mounting
and centring the crystal on the goniometer he@tho snapgakes one image of the sample and
saves it as a .jpg file for future reference.

Screening tool (1.0.3) |

R Pro
Crystal Screening Al
G rysAlis
CompoundfSample Description Control
Expetirment lisk: Standard A
Root Folder: C:ixcaliburData
Expetiment petformet: B
Comment: | |
. Pathis ol a Path: Cii¥caliburDatalexp_tlexp_1
Screening Experiment Options
(* Single scan C #runs: 1, #frames: 2, distance: 52,0 I Remeasure overflown frames
" Two scans v Correlate images
f* Fastscreening ¢ Reliable resolution imit and exp. time prediction W Use darks D
(" Custom scans Edit orientation(s)
[ Distance nat closer than: mn Exposure Hime: 20.0 5 Edit exp. options
Resalution; | 2+09 Ang. Frame multiplier: ! Export in other Formats

[~ %03 [ Mosfim [ Denza
sean width: | 05 deg  Total experiment time: 02m 11s E

| tiew M cancet M surt )

Figurel3 Crystal screening window for PX experiment
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C. TheScreening Experimesectionallows the choice of orsean twoscansor custom scans.
e TheSingle scaroption consists of two frames each scanningif.6megaat phi=0
e TheTwo scansoption consists of four frames (for fast screening) or eight frames (for
Reliable resolution limit and exp. time prediction). Half the frames are collected at phi =

0 and the other half at phi = 90.
e Custom scansas an Edit orientation(s) button whicbhwad the user to select any phi

value and number of frames

The user may also select the closest allowed distance, the desired resolution, the scan width,
the exposure time and any frame multiplier. Using the above information, a total experiment

time willbe displayed.

D. The Optionssectionallows the user to decide if the software should remeasure frames with
overflow, correlate the imagesd whether onot or use dark imageBor typical screening
experiments, with exposure times less than 60 seconds none of these options are Thquired.
Edit exp. optiondutton contains some advanced settings which are further discussed in the

online help.

E. The Export in other formatsection allows the user to export imagéesm the screening
experiments in formats suitable for external prograhes options here are XDS, Mosflm and

DenzgHKL 2000).

Once the screening experiment has been optimised, $ta@ssThe data will be collectesdathe
sample will be automatically evaluated and displayed @rybtal Screeninggb (Figureld).

Crystal Screening 2

PEAKS
U it with &7 obs out of &7
(total: &F skipped: 07 (100.000%]

UNIT CELL
PG: 1 anorthicstriclinic P
26.65907) 30.8102) 32.636(1&)
§9.34(51 F2.&203) G67.7FE(4]
W= z24z43(z0]
QUALITY
Predicted resolution: inf
Suggested exposure time [(for I/ sig=l0.07:
11.2 (sec/degl
Mosaicity: el=0,4&, ez=0,52, e3=0.53 [(deg)
Iso=0.50 (degl, #partials used=1E
Overlap area=0.00 [5can width=1.0,dd=5z.0]

| Next crystal
Go to strategy

Figurel4 Crystal screening tab
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There are three sections to be considdPedks Unit CellandQuality.

Peakss hows the percentage of the 6found06 Pgaksaks or
link opens up ®eak searctwindow. For more difficult samples, it is possible to tune the peak search
parameters to obtain a better indicatifrthe unit cell. This is described in more detail in the online

help manual.

Unit Cell This section contains information about the Laue class and symmetry of the system. Clicking
on theUnit Celllink opens a window where the unit galameters may baodified for example, in
the case of a twirThis is described in more detail in the online help manual.

Quality: The diffraction power and mosaicity of the crystal is examined here. The information contained
in here will influence the parameters for the full data collediease note that the suggested
resolution is sometimes underestimated and exposure timestowated, especially for ti&ngle
scanandFast screeningptions.

If a full data collection is not required, Nhext crystalbutton may be selectedhich opens up the
screening window again. If data collection is required, ettt strategy

5.2 Data collectionFullexperiment

The strategy window has many parameters which may be altered to optimise the data collection. This is
discussed in more detail$®ctiord.3

5.3 Datareduction
Once the strategy has been optimissglectingStart Experimenwill begin the automatic data
collection and reduction. The default option for the automatic data reduction inPCrysAtis that

data reduction begins after 25 frames and is updated after every subsequent 25 frampsit Tiles out
are in hkl formatand also in CCP4 .mtz format if this option has been selected in #% 8dow)

5.4 Exportingdfiles
If other programs are preferred for data processing, usifgpibit button on the lethand tool bar

opens a window with dph to generate image files suitable for mosFLM, XDS, (biiz@00Q)r in
an Esperanto portable format.

5.5 Advanceddatacollectionmodes

Other data collection modes are accessible fro®tdneS top button which are summarised below:
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e Resume alld prompts user to locate a specific .run file to continue collecting data and the
automatic data reduction. This uses both the CCD and RED threads.

e Resume data collection only prompts the user to locate a specific .run file to continue
collecting data. Téiuses the CCD thread only.

e Append data collectio® prompts the user to locate a .run file relating to the completed
experiment. Once selected a strategy window appears allowing the user to add additional runs to
the experiment to expand the data cotbecti
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6 Other data collections

6.1 Special/Append data collection

On completing an experiment, in certain cases it can be useful to collect some extra data. Providing the
crystal has not been removed from the diffractometer, frames can be added to the existing data set. This
facility is particularly useful in cases wharerystal is unexpectedly roentrosymmetric, and the

original strategy was calculated so that the Friedel pairs were considered to be equivalento In order
obtain a complete data séb (publish such da}ait may be necessary to collect more of thedEl

pairs.

1. On completing the experimeslick on theStart/Stop button and choos@ppend data collection
2. Select the run list used for the experiment you want to add to (*.run file).

3. In the resulting strategy window, select Adancedoutton and maksure theLock Statesays
Locked This means that the frames already collected are still part of the strategy but are
considered done and locked. Any new strategy calculation will take these into account, and then
add any necessary frames.

4. The user carthen change the strategy details to collect more data, either by increasing the
resolution, redundancy, or by changing the coverage.

5. ClickCalculate new strategyThe software will then provide the user with a suitable experiment to
collect the extra datequired.

6. If further changes are requirddindo Strategymust be selected before the extra changes are
applied (andCalculate new strategpelected). This avoids overwriting the previously collected
data.

7. ClickStart Experimento collect the extra frames.

6.2 Powder diffraction

ThePowder power toaicon on the lefhand side of the main screen allows (in online mode) a powder
diffraction experiment to be performed, or (in offline mode) the ability to convert a collection into a 2D
powder pattern.

6.2.1 Powder expgment

Load a powder sample onto the diffractometer and align using the standard method. Samples may be
mounted on a loop using a small amount of mineral oil, capillary. Clickn thePowder power tool

icon. A window will appear with various options

e Path change the output file name
e Options choose to export the data in .XYE or .GSAS format if required
e Experiment Movementadd constraints for the scans to be used
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e Target set the detector distance and resolution to collect to
e Exposure Timeset theexposure of the frames
e There is also an option to use a cryodevice for the experiment

When all options have been configured, presStdmt with analysisbutton to begin the experimeat.
new window will appear which shows the powder diffraction grafpefsample. Leftlicking on the
graph zooms in, and rigtlicking zooms out.

NOTEwhen collecting a powder pattern it is important that the machine parameters are well calibrated
at the exact detector distance used. More information on collectingrpoattiérns can be found on
the XRDforum

6.2.2 Powder pattern creation

It is possible to extract a 2D pattern from powder data or generate a powder pattern from a single
crystal data collection: open up the relevant experiment in an offline window, amdtbkdkowvder

power toolicon. ClickOK in the popup window and a powder diffraction graph will be generated. The
Optionsbutton allows various output files to be selected and a range of correction to be applied to the
data.

6.3 Variable temperature/wavelengtbxperiments

This facility allows the user to queue up experiments for collection at a variety of temperatures and
wavelengths (if using a desdurce system). It is best used with a-gefined strategy and so it is
recommended that the user carries opiteaexperiment beforehand.

. =
Temperature / Wavelength experiments dialog (3.0.1) Ié]
Path
Mame: exp_9 C:WealburData
Mo experiment in folder C:Y¥caliburData\exp_5'\Mo
Cu experiment in folder C:\XcaliburData\exp_3\Cu
™ Use temperature device control
Mone J
Options
¥ Data reduction during data collection
e = T
=q)
kv | 50,00 mA| 0.80 i
v
e kst | stroteay 1|
cq)
kv | 50.00 mp,| 0.80 :
User message
\,

Figurel5 Multi-temperature/wavelength experiment window

1. Conduct a prexperiment as normal.
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2. Define up to two strategies to collect as much data required for full evaluation at the different
temperatures.

3. Save the strategies as *.run files by clicl&rgortin the Edit runswindow and then cée the
strategy window.

4. Click on theéMulti-temperature/wavelengthicon on the lefhand side of the main screen.

5. For either Mo or Cu (or both), click on eitheiStinetegy lor Strategy 2button. SelecEdit runs
and then impoithe generated stratedlyigurel6).

6. Select the installed cryodevice and cBelttings Clicking on thédd button allows the user to
input each temperature point separately, and define which strategy Bactsexperimentill be
stored in clearly labetldolders, with a temperature suffix.

List of temperatures for
List view summary
Total # of temperature points: s Total = of temperature points with experiment: 5
Temperature I Strategy I Shield flow [It/min] [ Sample flow [Itjmin] | Heater | Do Exp | Auto Wait | Wait Time | Make movie | End point ]
100.0 1 4.0 4.0 oN YES YES 15.0 NO NO
150.0 1 4.0 4.0 oN YES YES 15.0 NO NO
180.0 1 4.0 4.0 oN YES YES 15.0 NO NO -
N | 200.0 1 4.0 4.0 O YES YES 15.0 NO NO
; 230.0 1 4.0 4.0 O YES YES 15.0 NO YES
' |
L
|
I
List Temperature unit FilefClipboard |
(oo Wlcoryscicees  cose
L
T o
| | oo J c B oc |

Figurel6 Window showing temperature list for mtdthperature/wavelength experimer

7. For the last temperature it is useful to ticklthend pointbox, which allows for automatic warm
up and shutdown of the cryodevice after all data has been collected.

8. The data is processed concurrently, but it is often useful to reprocess data in order to help correctly
identify any changes in cell parameters theegiven temperature range.

6.4 Single image

The single image tool allows manual collection of images, with goniometer movements controlled by the
user. Clicking on tH&ingle imagescon on the lethand side of the screen displays a box with options
to:

¢ Record a still image

e Make a phi scan

e Make an omega scan
¢ Make a rotation photo
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e Axial photographs
e Screening data collection

Only the axial photographs option is clickable when workilngeofft allows you to calculate the
position at which you might takephotographClick on an option to select it, and then click on the
Startbutton.
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7 Lattice Wizard

The lattice wizard contains all the tools necessary for finding the unit cedluengraugFigurel?).
The tools within the lattice wizaragp are discussed in turn below.

Figurel?. Main lattice wizard window

7.1 Peak hunting

Click on thePeak huntingcon to automatically search through all frames and select abakes a
threshold level. Ondmished it will return to the main lattice wizard screen where there will be a report
on how many peaks have been extracted. To access advanced peak hiorisgpogss the arrow
button to the right of the main peak hunting icon. The menu options are:

e Peak hunting with user settings

e Auto analyse unit cell

Under thgpeak hunting with user settingsienu, theSmartpeak hunting option is particularly useful.
Ths will generally find 2B0% more peaks, but without picking up too much background noise.
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