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 Example: DETECTORS (.... all happening after the sample)
- Systematic under-funding:
- ESRF: ~50M€/1000M€=0.05
- CERN: ~0.33
- Large Angular Collection
- Time Resolution
- Integration with Optics and Software Developments

- It does not necessarily require new technology
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What Is the ESRF doing ?

Read-Out < 0.3 ms
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How efficient are we?

Incident flux (spectral):

& AA/N 18t harmonic = 102

& A0/0 Si (111) =104

¢ |XS AMA =107

¢ Total power generated = 103 Watt
¢ Total power on sample = 103 Watt
Emitted signal (spatial):

¢ Fluorescence: 10+ covered

¢ Powder diffraction: 107 covered

Heinz Graafsma « New Science with New Detectors »; 9 & 10 February 2005



Faster, Better, and New Science
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Faster, Better, and New Science

Detection threshold above ko Cu

G4

200,000
150.000
100,000
250.000

0.000

Benefits :

G4

New rings visible

counts

Ring integration spectra

1,8x10"
1,2x10"
6,0x10°

0,0l

<f111>

—— 6.8 kev threshold
10.2 keV threshold

<200>
<220>

<311>

<222>

L

0

4 8 12 16 20
distance from beam centre (mm)

Elimination of fluorescence background reduces image noise allowing to
more easily detect weak scattering features

Heinz Graafsma
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Faster, Better, and New Science

Direct conversion of
X-rays to electrical signal

X-ray pgoton Si, GaAs, Cd(Zn)Te,...
A best spatial resolution
// // //
ASICS with intelligent pixels:

Auto correlator per pixel

3D connectix for 4-side buttable
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Faster, Better, and New Science
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Faster, Better, and New Science

« Faster and Better Macromolecular Crystallography,
by continuous rotation.

« Better Macromolecular Crystallography, by low
noise, energy discrimination.

=« SAXS with micro-second time resolution, example:
muscle diffraction.

= 2D X-ray Photon Correlation Spectroscopy.
« Faster Nuclear Resonance scattering.

« Faster and better X-ray magnetic scattering.
= 47 fluorescence detection.
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« New Science with New Detectors »; 9 & 10 February 2005
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« Example: DETECTORS
- ldentify New Science (see ESRF UM Workshop)
- Identify Large Gains:
© X-ray Fluorescence
© Diffuse X, SAX,... Scattering
© Inelastic and Nuclear Scattering

© Combine to X-ray Imaging

- Identify Pilot Programmes f ]
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