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ABSORB

Implementing absorption corrections with a physical basis

X-rays only

DACs 

Go through the issues and illustrate how to do it in ABSORB

Ross Angel
and

Javier Gonzalez-Platas

And with a lot help from Andrzej among many others including 
Charlie Burnham and Larry Finger!
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ABSORB 7

 ABSORB has been developed for 50 years!
 Which makes it older than the operating systems!
 Originally a program for crystals in air (Burnham, 1966)
 Some development for DACs (Finger 1970s, 80s)
 Further development for DACs and special cases (Angel, 2004)
 Absorb controlled by text files

 ABSORB-7 and ABSORB-GUI
 Angel and Gonzalez-Platas (2012)
 Separation of Absorb ‘engine’ and input
 Allows direct integration in to commercial software
 GUI for stand-alone users.

 ABSORB-7 remains a research tool
 Lots of options
 And some weird stuff (thanks to Clivia!)
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ABSORB workflow

Experiment file
Commercial 
software

Text editor

ABSORB-7 engine

Intensity data file

Corrections file
Print file
cif

Corrected data file

Averaging and 
refinement

ABSORB-GUI
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Absorption in the DAC: geometry
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 Absorption by
 Anvils + backing plates
 Pressure medium
 Crystal
 Gasket

 We need beam path directions 
relative to DAC
 (and thus relative to crystal as well)
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Absorption in the DAC: defining beam paths

 The DAC is fixed to the goniometer head
 A natural Cartesian reference basis is therefore a  basis 

fixed to the goniometer head (phi-axis system)
 Define beam paths on this axial system

Busing, Levy (1967) Acta Cryst 22:457
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Defining beam paths in SHELX hkl files

 Direction cosines of I-beam and D-beam
 relative to crystal reciprocal axes
 Works for any detector type
 Only snag is absolute orientation of crystal not specified
 Requires UB matrix for conversion to phi-axis

h = UB.h
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Phi-axis definitions

 The definition of the phi-axis 
system, and thus U and UB, is 
different in different software!
 Axis directions when 

diffractometer circles at zero

Busing-Levy

Agilent

 ABSORB works in Busing-Levy
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Diffractometer parameters
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And the UB matrix can now be given
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DAC Absorption
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DAC with beryllium seats
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The DAC on the goniometer

 It is strongly recommended that you always collect data with 
the DAC face-on to the beam when the diffractometer angles 
are at zero.

 If not, be very very very careful in defining:
 The opening angle and DAC to the integration program
 The size and shape and position of the crystal in the DAC
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Small beam case

 If the spot size of the beam is very 
small compared to the crystal….

 No edge effects
 No gasket shadowing
 Absorption by crystal is just same 

as infinite flat plate
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Describing the crystal

 The crystal position in the DAC can be described by:
 The Miller indices and distances of faces
 Coordinates of the corners

 In addition, the position of the crystal relative to the gasket 
centre must be defined for gasket shadowing:
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Measuring the crystal

 Capture an image

 Beware of optical 
inversion  and 
rotation!

 View from which side?
 Write it down!!!
 Name the file!!!

 This is the real view 
from detector side

Z

X
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Measuring the crystal

 The gasket gives you 
a length scale

Z

X

250um
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Measuring the crystal

 Make a simple 
representation of the 
crystal
 Using Gaussian grid
 Must be convex

Z

X

250um
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Measuring the crystal

 Measure the x,z
coordinates of corners

 Scale from gasket to 
convert to um:

Z

X
x z

A -82 0
B -38 -63
C +58 -14
D +36 +77
E -48 +67

250um
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Measuring the crystal

 Y-coordinates: Which anvil?
 When the diffractometer angles are all zero

Incident-beam anvil

Diffracted-beam anvil
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Now load the crystal information

Better not for HP data…
the   changes with P!
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Now load the crystal information
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Now load the crystal information
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Ready to run the program

Experiment file
Commercial 
software

Text editor

ABSORB-7 engine

Intensity data file

Corrections file
Print file
cif

Corrected data file

Averaging and 
refinement

ABSORB-GUI

Save the 
experimental 
description

Run the 
program
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Test models with psi scans or equivalents
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Other DAC options

 PD data
 Setting angles in file
 Parities
 No UB

 Crystal
 Co-ords of corners

 DAC description
 Transmission curve
 Gasket
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Absorption in DAC – key points

 For corrections on a physical basis, the DAC, crystal and 
data must be described on a common reference system
 Orientation matrix
 Axial systems

 Keep things simple: 
 DAC face-on to beam at circles zero
 Use hkl files with d-cosines

 Do inter-frame detector scaling afterwards

 Diamond dips and other outliers:
 Identify in averaging or in refinement (Fo vs Fc)
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For previous users

 Key changes to experiment (exp) files from Absorb 6:
 Absorption coefficients now in mm-1
 DAC component sizes in mm
 New handling of negative intensities
 New options to describe crystals in DACs
 Distinction between DAC and phi-axis coordinate systems


