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ESS Instrumentation 

ESS TDR 2013 
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The Detector 



CASCADE detector without housing 

The CASCADE Detector 



CASCADE detector without housing 

The CASCADE Detector 

Readout 

Electronics 

Active Detection Volume 

6 layers of Boron-10 

128x128 crossed stripes @ 1.56 mm 

5x CIPix 64ch @ FPGA 10 MHz 



The CASCADE Concept 
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The CASCADE Concept 

GEM 
(Gas Electron Multiplier foil) 
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Signals in the Detector 
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Characterization 

Measurements 



Spatial Resolution 

Image of a cold neutron beam (after guide) 

Cadmium sheet 
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@RESEDA FRM II 

Spatial resolution: 2.4 mm FWHM 



Detection Efficiency 

Simulation of the 2D efficiency and data of 0.6 Å, 0.8 Å and 1.2 Å 

1.5 – 0.8 – 1.0 – 1.0 – 0.8 – x 

Efficiency at 0.6 Å, 0.8 Å and 1.2 Å 



Detection Efficiency 

Comparison of the efficiency to a Helium-3 tube 

J. L. Lacy et al., “The Evolution of Neutron Straw 
Detector -Applications in Homeland Security“, 
IEEE Transactions on Nucl. Science, 60,2,2013 



Spin Echo 



Spin Echo - MIEZE 



Spin Echo - MIEZE 

Sample 



Spin Echo Measurements 

RESEDA, FRMII: spectrometer arms 
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Spin Echo Measurements 
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a high rate, spatially and time resolved 
detector for Spin Echo applications  

• conversion layer identification 
• high TOF resolution (100 ns readout) 
• 2.4 mm FWHM spatial resolution 
• 2 MHz rate capability 
• 21% thermal neutron efficiency @ 6 layers 
 

Boron-10 technology 
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Outlook 

CASCADE 

Technology available in 2000 

New Project 

Technology available in 2015 

GEM 

Multichannel 
ASIC 

TPC 

TimePix 

VMM ASIC 



a high rate, spatially and time resolved 
detector for Spin Echo applications  

• conversion layer identification 
• high TOF resolution (100 ns readout) 
• 2.4 mm FWHM spatial resolution 
• 2 MHz rate capability 
• 21% thermal neutron efficiency @ 6 layers 
 

Boron-10 technology 


