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10B Neutron Detectors

Helium-Xenon EDM [large area and high time resolution]
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D The CASCADE Detector

CASCADE detector without housing
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1> The CASCADE Detector

CASCADE detector without housing

Active Detection Volume

Readout

Electronics
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» The CASCADE Concept
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» The CASCADE Concept

Casing Neutrons
Thin (Boron) Layer —
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k» The CASCADE Concept

GEM

(Gas Electron Multlpller f0|I)
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B The CASCADE Concept

Neutrons
Casing
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Neutrons
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) The CASCADE Concept

Neutrons
Casing
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D Readout

Unit Cell: Y stripes
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HE R CIPix Readout ASIC

FElix chip (RD20, LHC) [1993]

HELIX 1.0

HELIX 32 [1998]
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D nXYter ASIC

« 128 channels
1 ns time resolution

« Token Ring Readout
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D nXYter Prototype

« 128 channels
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) Neutron Resonance Spin Echo - MIEZE

Principle: Use Neutron Spin as Obervable in Interference Time Of Flight Experiments

Spin precession
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L1» Spin Echo Measurements

Typical Spin Echo group
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L1» Spin Echo Measurements

100 kHz x16
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Echo Measurements

g T - = s B s B A BN =
& E o86F E
g8 E E
1 S 2845 =
2 28.2F =
28 =
, 27.8
27.6
27.4
27.2
27
: 0 20 40 60 80 100 120
e pixel
60 80 100 120
pixel
8000 —
I
X
7000 —
6000 —
5000 | gl TS
4000 -
3000 —
Graphite 2000 — !
Sample | | : | |
20 80 100 120 . .
pixel Typical Spin Echo group

1.'-.-! ___ Markus uﬁhug';;'---:-'




L) Spatial Resolution

Image of a cold neutron beam (after guide)
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» Spatial Resolution

Cross section of a collimated n beam

— Data

—— Simulation

_. counts

T I[H\Ill

10*

Spatial resolution: 2.4 mm FWHM

10°

T IIIIIIII

102

E_L 1 l I I { M - | | EN | l A | I | | I 1

0 20 40 60 80 100 120
Pixel

:.':I—n-.-.._— .H_ar.lf?rs--!ﬁ_!].‘ilh:-;-;'!:';.;‘..--'!:.:.:.;-.:-_':.:.':.‘E..-;:-!-..:-;::-t:::::l:t!-:!.ﬂl::::: Ph 5““”“““ “'5““"" Uni Heidelberg

e e




11

> Rate Capability

Time of Flight measurements
at ILL/ PF1A on a single readout strip of 1cm’
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) Detection Efficiency 1s5-08-1.0-10-08-20

Efficiency at 0.8 A and 1.2 A in 2D and 3D
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) Detection Efficiency 1s5-0s-1.0-1.0-08-20

Simulation of the 2D efficiency and data of 0.8 A and 1.2 A
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el Detection Efriciency

Simulation of the 2D efficiency with different coating thicknesses
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1» Conversion Products: Energy Spectra
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|» Conversion Products: Energy Spectra
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i» Conversion Products: Energy Spectra
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i» Conversion Products: Energy Spectra
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Boron-10 technology
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Boron-10 technology

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




M | cascaDE

Boron-10 technology

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

« 25% thermal neutron efficiency @ 6 layers
(21% in new configuration)
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Boron-10 technology

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

« 25% thermal neutron efficiency @ 6 layers
(21% in new configuration)




"|| lThe road to go?




"l lThe road to go?

Multichannel
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Boron-10 technology

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

« 25% thermal neutron efficiency @ 6 layers
(21% in new configuration)
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