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PERC and PERKEO

[v,q Via neutron beta decay]

Atomic Beam Spin Echo

Helium-Xenon EDM
[test of Lorentz invariance]
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LD Heidelberg Research Fields

COSMOS Project, UFZ Leipzig

Ground water sensing by
cosmic ray induced neutron showers
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LD The CASCADE Detector
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CASCADE detector without housing
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LD The CASCADE Detector

CASCADE detector without housing

Active Detection Volume

Readout

Electronics
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LD The CASCADE Concept

Casing N Neutrons

Thin (Boron) Layer —
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D The CASCADE Concept

Casing Neutrons
Thin (Boron) Layer —
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D> The CASCADE Concept

GEM

(Gas Electron Multiplier foil)
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D The CASCADE Concept

Neutrons
Casing
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D The CASCADE Concept

Neutrons
Casing
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LD Readout

Unit Cell: Y stripes

—_ Y

« 1.56 mm

X stripes

| | Neutrons

— Casing
Aﬂ—i > > 4 9 GEM2
-,C"_ o il —4> ——————— Mesh
A—H—- -&i- 4> 4 GEM1
VL‘ 1 Readout
N L A

P s m s e e e Crossed stripes: reduces noise correlating x and y

Drift Field

“IESPGEM ——Boron  “\lonisation track /\Electron cloud

Markus Kghlifiiiiiiiiiaiss sitaiiigsaiaasiiice

L L
amaaeeRRBT o ane Rl L s R R L

PR PR S
"L e

L

YT T L LA,

.....

Uni Heidelberg

Physikalisches Institut

gans
-
== s aews



IR B3 CIPix Readout ASIC
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LD nXYter ASIC

« 128 channels
1 ns time resolution

« Token Ring Readout

Fast Shaper 1
Pl D FIFo Q
] -’ F w_f 113 r Token
Comparator L'?l‘ t Cell §
20
| . analog mem Eﬂ 21] “ E
Slow Shaper B Dlz{ZL _‘-l:’_‘cl_\’_\l_\’_‘é_\; %
PDH T e I il s s §
1 of 128 Channels TS Clk DRdy e
Threshold Polarity | Theff
TPG | BGR DACs Slow Control || Timestamp Token RO
# &l2C Generator Manager MUX
[1] [ [ ] 1
Data

SDASCL RST Clock1 Clock2

P

[1] The n-XYTER Reference Manual 1.50, 2009

Uni Heidelberg

sxes . e Physikalisches Institut

gn R .
o-!l"'.:':.-

Markus Kidhli |



LD nXYter Prototype

« 128 channels
1 ns time resolution
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> Neutron Resonance Spin Echo - MIEZE

Detector
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RESEDA, FRMII: spectrometer arms
3-15A @ 11% FWHM
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D Spin Echo Measurements

so00 — Polarisation 69.6 % .
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L» Spatial Resolution

Image of a cold neutron beam (after guide)
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Time of Flight measurements
at ILL/ PF1A on a single readout strip of 1cm?
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D Detection Efficiency 1s-08-10-1.0-08-20

Efficiency at 0.8 A and 1.2 A in 2D and 3D
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D Detection Efficiency 1s5-08-10-1.0-08-2.0
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> Detection Efficiency

Simulation of the 2D efficiency with different coating thicknesses
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» Conversion Products: Energy Spectra
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L) Conversion Products: Energy Spectra

Lithium and Hellum lons released from VB Sy ey S,
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Lithium and Hellum ices released from 8

L) Conversion Products:

Energy Spectra
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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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Boron-10 technology

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

« conversion layer identification
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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)




