Mini-beam apparatus: small beam-defining pinholes

HIGH RESOLUTION CAMERA

Kinematic mount
* rapidly interchangeability
* 15 minute re-alignment

5, 10, 30 um apertures
~7 um beam (FWHM)

Viewed on YAG crystal at sample position
Beam focused at sample position
10 um aperture
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Knife Edge Scans of “Mini-beam” through 10 um pinhole

FWHM = 6.3 upm FWHM = 7.8 um
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Intensity : ~ 1x10"" photons/sec/100 mA
Intensity stability — <1% RMS fluctuation
Beam convergence at sample position
*Full beam vertical — 133 urad

*Mini-beam (10 um) vertical — 86 urad
*Bigger difference in horizontal direction
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Visualization of small crystals

7 X7 x 15 ym3 lysozyme crystal in 30 ym MiTeGen loop

Image recorded with mini-beam apparatus in position
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Diffraction patterns from small test crystals

7X7x15 ym3 lysozyme crystal 10x4x<4 pm3 thaumatin crystal

Diffraction from small crystals is weak, but measurable.
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Maps after refinement against data from micro-crystals

Lysozyme electron density Thaumatin electron density
Model refined against 2.25 A data Model refined against 1.94 A data
from 1 small crystal. from 6 small crystals.

2F -F. electron densities contoured at 1 rmsd.
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Improved Signal/Noise from Thioesterase Sample - ~8x8x150 um

/-um beam /5-Jum beam
d. =24A d. =26A

Praf fit R Zoan wind |f Wirite/Print A/D test Flaor lp Flaor Doun FELETSR dim Prof fit R Zoon wind || Write/Print A/ test Floor Lp Floor Doun reverse

Update pred | Full scale Go ‘ Show Overf | Peak Sear ‘ Edit P.5. | Help | =y Update pred | Full scale Go ‘ Show Duerfl | Peak Sear ‘ Edit. P.5. | Help close || Frome ¥

Imax=15141 Imax=13507

ERRNCTNY

HEL g " e HKL
Processing o Processing
System y k Sysiem

Same »- . e,
crystal &
setting

Zoom out. | Int bo | Diff Vec | Zoom close Zoom in Zoom aut Int, box Diff Vec Zoom close
25 23 2501 20 2 23 2 % B3 77 737 79 83 gl 74
24 21 4 24 22 76 86 T4 72 76 7R T TS
24 25 80 91 T4 70
20 2 82 86 80 78 74
25 21 480 282

23 EE 77 42 8 8l

Same 83 76 78 a1
reflection .

7 a2 78 Bl

22 78 7784 9l

a2 o7
78 Th75
73 Fi]

7l 7479
Pioneering
Science and
Technology 80 75

72 779




