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ESRF (European Synchrotron Radiation Facility) in Grenoble



Members' share in 
contribution to the annual 
budget: 
27.5% France
25.5% Germany 
15% Italy
14% United Kingdom
4% Spain
4% Switzerland
6% Benesync

(Belgium,Netherlands)
4% Nordsync 

(Denmark, Finland,
Norway, Sweden)

Additional contributions
(percentages refer to Members' 
total contribution):
1% Portugal
1% Israel
1% Austria
0.38% Czech Republic
0.2% Hungary

ESRF Annual Budget ~ $60M
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Workshop Program:  http://www.esrf.fr/



Phosphor coupled to CCD

2 × 2 array 3 × 3 array

~ 10 mg cm-2 Gd2O2S

Single phosphor segment: 
105mm × 105mm



ADSC Advert

$600k $1.25M

??

Quantum 420

3×3

420 mm × 420mm

$1.7M



Hybrid Pixel Detector
Michael Campbell, CERN



Medipix2 Cell Layout
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CERN:  Medipix2 Chip Architecture &Performance
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109Cd irradiation

Single photon counting, in approximately 70,000 pixels
Limited instantaneous rate, very high dynamic range



PADs – Pixel Array detectors
Sol Gruner, CHESS

Charge integration in 9,200 pixels
High instantaneous rate, limited dynamic range

Movie at:  http://bigbro.biophys.cornell.edu/



X-ray Conversion in Selenium

6V µm-1 across Se

Position response to point beam:



Selenium Flat Panel Detector



Micropattern Gaseous Detectors



360 mm (from anodes)Radius of curvature

0.03 °Angular Resn

60°Opening Angle

5-25 keVEnergy Range

1.5 ms / frameTime Resolution

4×105 / s / channelCount Rate

WAXS MSGC Detector

ESFR Beam Line X26

Time development of WAXS patterns of isothermally 
crystallizing iPP at 130° demonstrate different stages of the 

crystallization process (10 keV)

A Fast Position Sensitive Microstrip-Gas-Chamber Detector 
at High Count Rate Operation

I.P. Dolbnya, H. Alberda, F.G. Hartes, F. Udo, R.E. Bakker, 
M. Konijnenburg, E. Homan, I. Cerjak,, P. Goedtkindt and 
W. Bras

Rev. Sci Instrum. 73 (2002) 3754- 3758



X-ray Absorption Spectroscopy



Energy Dispersive EXAFS  (EDE)- Technique

D A Q  P C

XSTRIP Detector

White beam

Jon Headspith,  Darebury Laboratory, UK



CCLRC Silicon microstrip based system (XSTRIP)

Si 
microstrips

Readout 
ASICs

1024 strips on a 25 µm pitch

50 µm pitch

50 µm pitch



What are compound semiconductors

Alan Owens, ESA/ESTEC, The Netherlands



Advantages of compound semiconductors



Pros and Cons of Current Detector Material



Ga As - HASTLAB



32 by 32 array



GaAs array – first results



Cryogenic Detectors –Why?



SDTechnologies



SRN



X-ray Absorption Spectrocopy on Proteins



Gamma-ray Specroscopy



Some observations:

• Strip/pixel arrays (imaging, spectroscopy…) 
becoming increasingly popular.  ASIC revolution 
is essential.

• Gas-based detectors continue (and will 
continue) in niche activities, representing less 
expensive solutions.

• Significantly more detector R&D support and 
effort in Europe than in US.  


