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An EXAFS-Detector for Tims Dependent
Spectroscopy: The Requir!

High Effin-

*Tunablein Energy
*High Detection Efficiency *Tunable Energy Resolution (20-0.5eV)
L_arge Solid Angle (2p) sImaging / Energy Resolution

*Easy to use (Computer Control)

Fast Time Response\Optlon of Multi-Element-System

*Processing Time
(< 10ng/count)

. Crystal Opticswith
Col?mting per X-ray Pulse Variable CryStaI -Shape
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What are the Basics of a Crystal Optics

Basic Principle:

The shape, which is defined
by aconstant angleq is
called logarithm spir al
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Laue Versus Bragg Geometry

L aue
< Detector
Sample virtual Focus

oL arge Detector (timeresponse!)
*Thin crystal for low energies

*Back-side of the crystal hasto be open

Bragg
|
Sample
P " Focus/Detector

Small Detector/Focus

Crystal thicknessis defined by the
maximal strain

*M echanical support on the back



The Bending Concept
The Bender: ﬂﬂﬂ ﬂﬂﬂ

*Typical S 100
«Size: ~140x20mm? —
*Thickness; 150mm-480mm e
«Sample-Crystal distance: ~35-40cm

p]astlc buffer layer

rider

51 crystal

.&)Ild angle 5xl0-4 (dependl ng on Comple fluorescent x—rays
crystal and bending radius)

First Step: SecondStep lterations....

Shape: ~Sinus Shape: closer to desired shape  Shape desired shape

Correction based on shape measurementsand optical image! 5
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The Test-Device
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Detector Options & Electronics

APD Plastic Andor CCD Mar CCD
Scintillator (with MCP amplifier) | (165)
Size: <2mm? 1-10cm? Depending on Diameter
demagnification 165mm
Time <100ps 1-30ns <150ns none
Resolution
Available Yes/No Yes (new No Yes
(Array) detectors are in
development)
Electronics:

Two different systems are available, which allow to record
the intensity of each individual x-ray bunch (up toams->

L aser-repetition rate)




First Results:
| ' " Energy Scan:

L arge area detector without dit
(x-ray beam: 50nm x 20mm)

~50% efficiency
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Future & Conclusions

Future

| mprovement of mechanics
(increasing of degrees of freedom)

| mprovement of profile-meter

Optimization algorithm -> Computer
control

Miniaturization of mechanics
Resour ces for multi-element system

Conclusion:
sSuccessful prove of principle

*\WWorking prototypewith 5V resolution at 50% efficiency
«Computer control on all important motions (for energy and shape change)
*Unit price ~$15000-$20000



