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� Problems encountered with a double crystal Khozu monochromator
� Problems encountered with torodial mirror
� Allow for equipment and software standardisation

( �� �1 
 � � 

2 � � �� & 	 �	 � 3 	 
 �

' 4 -
' 
 & � �	 �4 � 
 � � 	 �

( � ! (
( �� � � �� � � 
 � �� & 	 �	 �5

�
'4

��
-�6���	�	����



The new and improved ID14-4 MX beamline at the ESRF17.01.20084

� � � � �� � � 
�� 
� � � 
� � � � � 


• Khozu monochromator

7 X-ray beam movement and intensity loss due thermal drifts
7 Eventually solved but introduced vibrational fluctuations

- Piezo feedback essential to operation
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• Torodial Mirror
7 Arrived out of specifications

7 Usable but has surface imperfections

7 Erratic movements – Also seen in other mirrors
7 Diagnosed as a mechanical problem

7 Three leg movements are not ideal for reproducible 
motions, really designed for mounting/unmounting
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Monolithic Channel-cut

Cons:
• Crystal polishing can lead to an

increased beam divergence
• Not a fixed exit

Pros:
• Compact for easy access
• Easily aligned
• Simpler design for Increased stability

Crystal cooling scheme 
and bender mechanism 
for second crystal
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Calibration of monolithic Channel-cut
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· Alignment of crystal centre of rotation with the synchrotron beam
· Pt foils for calibration of energy (automated)
· External encoder for reference (can be automated)
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BeamFocus software
http://beamfocus.sourceforge.net/
O. Svensson, R. Pieritz,
(W. Shepard)

Pre-alignment
D. Nurizzo, M. Guijarro, O. Hignette
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· FWHM = 280 (H) x 90 (V)
· I = 1.1 x 1012 photons per sec (0.52mA on Pascal’s diode)

At 13.2 KeV, ring current = 166mA 
Slits =100x100
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<3.5%4.05010.1

<3%3.22510.2

<3%3.3511.0

<3%3.4531.0

Rmerge (low res)Rmerge (overall)Attenuation (%)# passesExp. Time (s)

Test data collection on trypsin, beam size = 100x100
~ 30-40 frames a minute
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· In the final commissioning stages, now have more time to 

do new and exciting science
- Microspectrophotometer
- MiniKappa goniometer head

· X-ray tomography potential
Preliminary results are quite encouraging.

· Low divergence (high b-section)
Large unit cells
Potential to use beam definition aperture for small/micro crystals

· New U35 will replace U42 in 2008
· Redevelopment of ID14 under long term strategy

Canted undulator
Potential for changing the beam characteristics
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� Monitoring radiation damage 

- Dubnovitsky, A. P., Ravelli, R. B., Popov, A. N., Papageorgiou, A. C. 
Strain relief at the active site of phosphoserine aminotransferase induced 
by radiation damage. Protein Sci. 14, 1498-1507, 2005

� Photoexcitation/release of caged compounds
- Colletier, J. P., Weik M. et al. Use of a ;caged© analogue to study the traffic 

of choline within acetylcholinesterase by kinetic crystallography, Acta 
Cryst D. 63, 1115-1128, 2007

� Precise delivery of light
- Nanao MH, Ravelli RB. Phasing macromolecular structures with UV 

induced structural changes, Structure, Vol 14, 791-800, 2006
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· Radiation damage

- Minimise the oscillation range 
- Measure the intensities of the

Bijvoet pair reflections simultaneously
· Realign a crystal to avoid defects
· Align a crystal to a previous orientation 

Crystal courtesy of J. Timmins (ESRF)
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