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Kappa Geometry
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���0��/�d. But in general the success of these more routine experiments is still dependent on the quality of the crystals obtained. Modern
structural biology projects have however become ever more complex and their success is often dependent on a few poorly diffracting
crystals that are radiation sensitive. Such projects require a much more careful approach in data collection. One possibility, often used in
small molecule crystallography, is the reorientation of a crystal using a multi-axis goniometer for data collection. Unfortunately most
multi axis goniometers are very large and therefore difficult to integrate into modern MX-beamlines. In Grenoble we have developed an
alternative system, a compact mini-kappa (MK3) goniometer head that is mounted on most of our MD2/MD2M diffractometers and fully
compatible with high throughput crystal screening. In parallel, a user friendly software package 4Strategy for Aligned Crystals5 (STAC)
has been developed. This software provides an accurate and simple access to new crystal reorientations. The MK3 and STAC allow a
crystal to be reoriented in the X-ray beam for optimal data collection strategies or 4smart data collection schemes5. Here we will present
the advantages of using STAC and an introduction on how to use this software for your future experiments.

Kappa goniometers
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Potential for challenging projects
• Radiation damage

- Minimise the oscillation range

- Measure the intensities of the Bijvoet pair reflections simultaneously

• Align a crystal to a previous orientation 
• Realign a crystal to avoid defects

Crystal courtesy of J. Timmins (ESRF)

Improving experimental phases
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Potential to use the anisotropic behaviour of anomalous 
scattering atoms with respect to the polarization of the X-ray beam.
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The Grenoble MiniKappa goniometer head or MK3

Brockhauser, S., Ravelli, R.G.B. et al. (2009) 
Reorienting Macromolecular Crystals, 
J. Appl. Cryst. (in preparation) JSBG

• MiniKappa integrated into MD2/MD2M diffractometers

• Dedicated software: Strategy for Aligned Crystals, (STAC) 
- Also integrated into DNA for multi-axis goniometers on synchrotron beamlines. 
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MK tab in mxCuBE
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STAC Startup – via ‘desktop icon’ or shell
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Synchronised movements
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Input descriptor – or motor positions
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Input OM file – or “crystal orientation matrix”
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Options - Move close to a standard alignment
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Alignment options – Result with close
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Other options – Add new, smallest oscillation
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Result – Add new or smallest oscillation
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Strategies

A. McCarthy, EMBL/ESRF Joint Structural Biology Group22.01.200916

Help
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BCM.dat
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