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Oxford Diffraction diffractometers driving program: CrysAlisPro ™

CrysAlisPro is accessible either via a graphical user interface or by a command line interface
and can be operated under fully automatic, semi‐automatic or completely manual control.
A typical experiment is conducted in three stages:

1) Automatic crystal screening ‐ A short pre‐experiment of <5 minutes evaluates the
crystal quality, providing unit cell and best exposure time information

2) Strategy computation ‐ Sophisticated automatic strategy software calculates optimal
conditions for fast, high quality, complete data collection

3) Data collection and concurrent data reduction ‐ As data is collected, intelligent
routines tune the parameters to give the best quality integrated data

http://www.oxford‐diffraction.com/



CrysAlisPro also provides several specialist tools for dealing with non‐standard and
problematic crystals These include:problematic crystals. These include:

* Movie based face indexation absorption correction
* Advanced unit cell findingAdvanced unit cell finding
* Reciprocal space viewer
* Twinning
* IncommensuratesIncommensurates
* High Pressure
* Powders

CrysAlisPro outputs data in HKLF format and interfaces directly with OLEX2, SHELX and third
party data reduction packages including MOSFLM and XDS. CrysAlisPro is provided under a
multi‐site, multi‐user licence.

http://www.oxford‐diffraction.com/



(1) Introduction to CrysAlisPro

(2) General remarks (2) General remarks 

(3) Centre DAC

(4) Data collection

(5) Pre‐analysis by user

(6) Best possible data reduction for high pressure data 

G t d it llGet good unit cell

Data reduction

Absorption correction



Good practice:

Measure crystal in air

Measure crystal in DAC 

without pressure / pressure transmitting medium

Measure crystal with increasing pressure

Have a datasheet for each measurementHave a datasheet for each measurement

Have a datasheet for each data integration



Example of a data sheet for each measurement
Date:

Title (directory/filename)
Chem compositionChem. composition
� DAC‐front facing X‐ray for  =  =  = 0°

Used cell LH‐0806‐
P [GP ]Pressure [GPa]:

time between change of P and measurement
AP ruby

Indent of gasket:
Ø of gasket hole: 250 micronØ of gasket hole: 250 micron
Crystal size:
Image of crystal (directory/filename):

Detector distance: 90 mm
Make an image of crystal on 

Detector distance: 90 mm
Exposure time: 60 sec
Generator setting (kV, mA): 50/40
Strategy of measurement:

diamond before closing DAC

Take care about orientation of DAC 

Lattice parameter, S.G:
a b c
  

on this image

  
Notes:



Example of a data sheet for each measurement
Date:

Title (directory/filename)
Chem compositionChem. composition
� DAC‐front facing X‐ray for  =  =  = 0°

Used cell LH‐0806‐
P [GP ]Pressure [GPa]:

time between change of P and measurement
AP ruby

Indent of gasket:
Ø of gasket hole: 250 micronØ of gasket hole: 250 micron
Crystal size:
Image of crystal (directory/filename):

Detector distance: 90 mmDetector distance: 90 mm
Exposure time: 60 sec
Generator setting (kV, mA): 50/40
Strategy of measurement:

Lattice parameter, S.G:
a b c
    

Notes:



Example of a data sheet for each measurement
Date:

Title (directory/filename)
Chem compositionChem. composition
 DAC‐front facing X‐ray for  =  =  = 0°

Used cell LH‐0806‐
P [GP ]Pressure [GPa]:

time between change of P and measurement
AP ruby

Indent of gasket:
Ø of gasket hole: 250 micronØ of gasket hole: 250 micron
Crystal size:
Image of crystal (directory/filename):

Detector distance: 90 mmDetector distance: 90 mm
Exposure time: 60 sec
Generator setting (kV, mA): 50/40
Strategy of measurement:

Lattice parameter, S.G:
a b c
    

Notes:
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(2) General remarks (2) General remarks 

(3) Centre DAC

(4) Data collection

(5) Pre‐analysis by user
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G t d it llGet good unit cell

Data reduction
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Centre DAC

See notes on morning talk “Diffractometry Data Collection“

(1) Put on DAC in correct orientation

 DAC‐front facing X‐ray for  =  =  = 0°



Centre DAC

See notes on morning talk “Diffractometry Data Collection“

(1) Put on DAC in correct orientation

(2) Look perpendicular to diamond surface:(2) Look perpendicular to diamond surface:

Use command  gt e 0 0 90 90 
in the command window

R DAC il h f f h DAC i l h i l d bRotate DAC until the face of the DAC is exactly horizontal, as measured by a 

spirit level. Gently tighten the height locking screw on the goniometer head.



Centre DAC

See notes on morning talk “Diffractometry Data Collection“

(1) Put on DAC in correct orientation

(2) Look perpendicular to diamond surface(2) Look perpendicular to diamond surface

(3) Visual pre‐centering



Centre DAC

See notes on morning talk “Diffractometry Data Collection“

(1) Put on DAC in correct orientation

(2) Look perpendicular to diamond surface(2) Look perpendicular to diamond surface

(3) Visual pre‐centering

(4) Precise Centre with X‐ray beam(4) Precise Centre with X‐ray beam

Type in the following commands 

or write a macro filename mac with these commandsor write a macro filename.mac with these commands :
gt p ‐25 gt e 0 0 90 0
card raw on 0.1 card raw on 0.1
ip copy dc2 dc1 ip copy dc2 dc1ip copy dc2 dc1 ip copy dc2 dc1
gt p 25 gt e 0 0 ‐90 0
card raw on 0.1 card raw on 0.1
ip subtract dcc dc1 dc2 ip subtract dcc dc1 dc2
gt p 0  gt e 0 0 0 0 

Call the macro with the command script filename.mac



Centre DAC

See notes on morning talk “Diffractometry Data Collection“

(1) Put on DAC in correct orientation

(2) Look perpendicular to diamond surface(2) Look perpendicular to diamond surface

(3) Visual pre‐centering

(4) Precise Centre with X‐ray beam(4) Precise Centre with X‐ray beam

Type in the following commands 

or write a macro filename mac with these commandsor write a macro filename.mac with these commands :
gt p ‐25
card raw on 0.1
ip copy dc2 dc1ip copy dc2 dc1
gt p 25
card raw on 0.1
ip subtract dcc dc1 dc2

BEAMSTOP  IN  AFTER  THAT!

gt p 0 

Call the macro with the command script filename.mac



(1) Introduction to CrysAlisPro

(2) General remarks (2) General remarks 

(3) Centre DAC

(4) Data collection

(5) Pre‐analysis by user

(6) Best possible data reduction for high pressure data 

G t d it llGet good unit cell

Data reduction

Absorption correction



Data collection:

2 options for full experiment:

(1) pre‐designed runs

(2) Experiment strategy from CrysAlisPro



Data collection:

(1) Pre‐set run file:(1) Pre set run file:

Diego Gatta has designed run files for data collection with the Sapphire 3 CCDDiego Gatta has designed run files for data collection with the Sapphire‐3 CCD 

set at dd=80mm and a DAC with a half‐opening angle of 40 degrees:

DAC_psi40_dd80_tth60_full_sapphire3.run

DAC_psi40_dd80_tth80_full_sapphire3.run

Both run files attempt to cover all of accessible reciprocal space. If only one‐

half of that space is required, then the runs at negative values of 2‐theta can

be deleted.

I have a copy of this file for distribution.



Start/Stop  New (no pre‐experiment)



Data collection:
Optionally:

Prevent remeasuring on diamond reflection overflow:

ccd skipremeasure 1ccd skipremeasure 1



Data collection:
Optionally:

Prevent remeasuring on diamond reflection overflow:

ccd skipremeasure 1ccd skipremeasure 1

Collision test:



Data collection:
Optionally:

ccd skipremeasure 1 to prevent remeasuring on diamond reflection overflow.

Collision test: dc stest



Data collection:

Pre‐Experiment

Delete 3 Standard runs 

Make phi‐ or omega scan from ‐15 to +15Make phi or omega scan from  15 to  15

Good time to get an estimate of intensities: 10 ‐ 30sec / frame

Width: 1°Width: 1

Make sure you make no other changes after editing the runs!

(in this case CrysAlisPro goes back to the 3 standard runs for a pre‐experiment)



Data collection:

Pre‐Experiment

Delete 3 Standard runs 

Make phi‐ or omega scan from ‐15 to +15Make phi or omega scan from  15 to  15

Good time to get an estimate of intensities: 10 ‐ 30sec / frame

Width: 1°Width: 1

Make sure you make no other changes after editing the runs!

(in this case CrysAlisPro goes back to the 3 standard runs for a pre‐experiment)



Data collection:

Pre‐Experiment

Delete 3 Standard runs 

Make phi‐ or omega scan from ‐15 to +15Make phi or omega scan from  15 to  15

Good time to get an estimate of intensities: 10 ‐ 30sec / frame

Width: 1°Width: 1

Make sure you make no other changes after editing the runs!

(in this case CrysAlisPro goes back to the 3 standard runs for a pre‐experiment)



Data collection:

(2) Use CrysAlisPro for Experiment strategy(2) Use CrysAlisPro for Experiment strategy

IMPORTANT:

Looooong enough exposure time!!!!

REDUNDANT data

Ad d HP i l 40° d d d ll!Advanced: HP opening angle: 40° ‐dependant on used cell!



D t ll ti t tData collection strategy 
for 2‐dim detectors



D t ll ti t tData collection strategy 
for 2‐dim detectors



(1) Introduction to CrysAlisPro

(2) General remarks (2) General remarks 

(3) Centre DAC

(4) Data collection

(5) Pre‐analysis by user

(6) Best possible data reduction for high pressure data 

G t d it llGet good unit cell

Data reduction

Absorption correction



Pre‐Analysis by the user:

(1) Look through all frames:

Is there exposure on all framesIs there exposure on all frames

or are some frames shadowed by the cell?

USE ONLY FRAMES WITH SAMPLE REFLECTIONS!USE  ONLY  FRAMES  WITH  SAMPLE  REFLECTIONS!

(2) Is the beamstop shadow in the correct place and of good size?(2) Is the beamstop shadow in the correct place and of good size?

(if change necessary: save with wd cal)

(3) Look at results from automatic data reduction



B tBeam stop



Pre‐Analysis by the user:

Look through all frames:

Is there exposure on all frames

or are some frames shadowed by the cell?

To save changed beamstop position/size: wd cal



Look at all frames
with information on run# and frame#
with prediction of reflection positions

















Pre‐Analysis by the user:

In this case of bad data:

Hint that something is not good fromHint that something is not good from

(1) Looking through frames:

e g Run 4 has lots of non‐exposed framese.g. Run 4 has lots of non‐exposed frames

(3) Automatic data reduction also shows bad RINT for run 4,

but also things are not goodbut also things are not good
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Unit cell 

Good crystal, good centering, good data collection 

 CrysAlisPro usually finds UB CrysAlisPro usually finds UB

What to do if this is not the case:What to do if this is not the case:

(1) New peak search with : exclude region of powder ring from gasket

(2) Delete strong diamond reflections(2) Delete strong diamond reflections

(3) Search for known cell



Unit cell 

Good crystal, good centering, good data collection 

 CrysAlisPro usually finds UB CrysAlisPro usually finds UB

What to do if this is not the case:What to do if this is not the case:

(1) New peak search with : exclude region of powder ring from gasket

(2) Delete strong diamond reflections(2) Delete strong diamond reflections

(3) Search for known cell



Unit cell 

Good crystal, good centering, good data collection 

 CrysAlisPro usually finds UB CrysAlisPro usually finds UB

UB still not found:UB still not found:

Dataset very likely not good enough, nevertheless further tricks to find UB

(4) In reciprocal space viewer(4) In reciprocal space viewer:

Delete every reflection, that you know is not from the sample 

dyou are interested in

(5) Delete reflection list and hand pick reflections



Unit cell 

Now, how does it work in the software:



Unit cell 

Now, how does it work in the software:

(1) New peak search with (1) New peak search with 

(1) exclude region of powder ring from gasket

(2) reflections around beamstop(2) reflections around beamstop



Unit cell 

Now, how does it work in the software:





Unit cell 

Now, how does it work in the software:

1) New peak search with 

(1) exclude region of powder ring from gasket(1) exclude region of powder ring from gasket

(2) reflections around beamstop

Either from commandline:

Command um skipd dmax dmin prevents peak searching between dmax and
dmin

Reflection around beamstop:
skip region from 999.0 down to slightly longer than your unit‐cell
um skipd 999.0 9.0

Set a skip region for strong powder lines from gasket material:p g g p g
um skipd 2.15 1.75



Unit cell 

(2) Delete strong diamond reflections

Many ways to do that:

Sort list by intensity and delete strongest reflections

Intensity filter in reciprocal space view

New software feature see OD talk



Unit cell 

Now, how does it work in the software:

(2) Delete strong diamond reflections

Many ways to do that:

Sort list by intensity and delete strongest reflections

Intensity filter in Ewald explorery p

New Ewald explorer see OD talk



Unit cell 

Now, how does it work in the software:

(2) Delete strong diamond reflections

Many ways to do that:

Sort list by intensity and delete strongest reflections

Intensity filter in reciprocal space view

New software feature see OD talk



1.261 022 diamond
1.075 113 diamond

Unit cell 

(2) Delete strong diamond reflections

Many ways to do that:

Sort list by intensity and delete strongest reflections

Intensity filter in reciprocal space view

New software feature see OD talk



Unit cell 

(2) Delete strong diamond reflections

Many ways to do that:

Sort list by intensity and delete strongest reflections

Intensity filter in reciprocal space view

New software feature see OD talk



Left mouse click: drag box
Right mouse click: get window with optionsRight mouse click: get window with options



Unit cell 

(2) Delete strong diamond reflections

Many ways to do that:

Sort list by intensity and delete strongest reflections

Intensity filter in reciprocal space view

New software feature see OD talk



Unit cell 

Now, how does it work in the software:

(3) Search for known cell



Unit cell 

Now, how does it work in the software:

(3) Search for known cell



Unit cell 

Good crystal, good centering, good data collection 

 CrysAlisPro usually finds UB CrysAlisPro usually finds UB

UB still not found:UB still not found:

Dataset very likely not good enough, nevertheless further tricks to find UB

(4) In reciprocal space viewer(4) In reciprocal space viewer:

Delete every reflection, that you know is not from the sample 

dyou are interested in

(5) Delete reflection list and hand pick reflections



Unit cell 
Move cursor on a reflection
Use right mouse click on reflection

Good crystal, good centering, good data collection 

 CrysAlisPro usually finds UB

Use right mouse click on reflection 
to get window with options

Choose option add peak
 CrysAlisPro usually finds UB

UB still not found:UB still not found:

Dataset very likely not good enough, nevertheless further tricks to find UB

(4) In reciprocal space viewer(4) In reciprocal space viewer:

Delete every reflection, that you know is not from the sample 

dyou are interested in

(5) Delete reflection list and hand pick reflections



Unit cell 

Cell should now be found

If problems occur: make sure this cell is used during data reduction

Transform cell with Unit‐Transformation 100/010/001Transform cell with Unit‐Transformation 100/010/001

 CrysAlisPro uses used‐defined UB





(1) Introduction to CrysAlisPro

(2) General remarks (2) General remarks 

(3) Centre DAC

(4) Data collection

(5) Pre‐analysis by user

(6) Best possible data reduction for high pressure data 

G t d it llGet good unit cell

Data reduction

Absorption correction



So now: best possible data reduction for high pressure data



























Reject this frame with Rint‐filter in data refinalisation









b i iAbsorption correction:

Next version of CrysAlisProNext version of CrysAlisPro
Call Program Absorb from CrysAlisPro directly Mathias Meyer



f i C liNew feature in CrysAlisPro:

Reject reflections with bad reflection profile:Reject reflections with bad reflection profile:
If diamond reflection lies on a sample reflection

and 

R j d fi d iReject defined regions 
diamond reflections and 
diamond tailsdiamond tails 
From peak list 



Questions?

ASK colleges with experience in high pressure data integration

X‐ray Diffraction Forum:

http://www.agilentxrdforum.com/

http://www.agilentxrdforum.com/yaf_login.aspx?returnurl=%2fdefault.aspx


