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) Neutron Capture

Element Reaction CS at 25.2meV
*He *He+n— >H+764keV 5327b
°Li *Li+n— *H+a +4.78 MeV 940 b
108 Bin— 7Li+a +2.79MeV (6.4 %) 3837 b
UBin— 7“Li+y + a +2.31 MeV (93.6 %)
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Y The Helium-3 Crisis
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Y The Helium-3 Crisis
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» The European Spallation Source

Linear Accelerator
2 GeV

3 ms Pulse
ESS TDR 2013 62.5 mA
Lund, Sweden
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Yy ESS Instrumentation

Instrument Detector Wavelength Time Spatial
area range resolution resolution
[m?] [A] [125] [mm]

Multi-purpose imaging 0.5 1-20 1 0.001 - 0.5

General purpose polarised SANS 5 4-20 100 10

Broad-band small sample SANS 14 2-20 100 1

Surface scattering 5 4-20 100 10

Horizontal reflectometer 0.5 5-30 100 1

Vertical reflectometer 0.5 5-30 100 1

Thermal powder diffractometer 20 06-6 < 10 2 x 2

Bi-spectral powder diffractometer 20 0.8-10 < 10 2.5 x 2.5

Pulsed monochromatic powder diffractom. 4 0.6-5 < 100 2 x5

Material science & engineering diffractom. 10 05-5 10 2

Extreme conditions instrument 10 1-10 < 10 3xh

Single crystal magnetism diffractometer 6 0.8-10 100 2.5 x 2.5

Macromolecular diffractometer 1 1.5-3.3

Cold chopper spectrometer 80 1-20

Bi-spectral chopper spectrometer 50 0.8 -20

Thermal chopper spectrometer 50 0.6-4

Cold erystal-analyser spectrometer 1 2-8

Vibrational spectroscopy 1 04-5

Backseattering spectrometer 0.3 2-8

High-resolution spin echo 0.3 4-25

Wide-angle spin echo 3 2-15

Fundamental & particle physics 0.5 5-30

ESS TDR 2013
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Yy ESS Instrumentation

g
Instrument Detector technology
0B thin films | Scintillators | *He | Micropattern
1 I WSF  Anger Rate Resolution

Multi-purpose imaging - - - - - 0 +
General purpose polarised SANS 0 + - + 0 + -
Broad-band small-sample SANS 0 + - + - + -
Surface seattering 0 + - + 0 + -
Horizontal reflectometer - 0 - + + 0 -
Vertical reflectometer - 0 - + + 0 -
Thermal powder diffractometer 0 + + -

Bi-spectral powder diffractometer 0 + + -

P-M powder diffractometer 0 + + -

MS engineering diffractometer 0 + + -

Extreme conditions diffractometer | o + + -

Single crystal diffractometer 0 + + -

Macromolecular diffractometer - 0 s} 0

Cold chopper spectrometer + o 0 -

Bi-spectral chopper spectrometer + + o] -

Thermal chopper spectrometer + + -

Cold crystal analyser spectrometer | - o] - +

Vibrational spectrometer - o - 0

Backscattering spectrometer - 0 - +

High-resolution spin echo - 0 - 0

Wide-angle spin echo - 0 - 0

Fundamental & particle physies - - - -
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Y The CASCADE Detector
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> The CASCADE Detector

Active Detection Volume

6 layers of Boron-10

Readout

128x128 crossed stripes @ 1.56 mm

Electronics

5x CIPix 64ch @ FPGA 10 MHz

DAQ

Firmware based event reconstruction
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> The CASCADE Concept

Casing  ~__ Neutrons
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) The CASCADE Concept

Casing Neutrons
Thin (Boron) Layer —

charge transparent |
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) The CASCADE Concept

GEM

I Neutrons

P ———— ]
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'Yy The CASCADE Concept

Neutrons
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> The CASCADE Concept

Neutrons
Casing
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) The CASCADE Concept

Neutrons

Casing
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) Spatial Resolution

Spatial resolution: 2.4 mm FWHM
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Y Spin Echo - MIEZE
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Y Spin Echo - MIEZE
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Y Spin Echo Measurements

_|Polarisation 69.6 %
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') Spin Echo Measurements
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Y» Spin Echo Measurements
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') Spin Echo Measurements

100 kHz x16
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Y» Spin Echo Measurements
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1) Spin Echo Measurements
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1) Spin Echo Measurements

100 kHz x16

Phase View
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> Spin Echo Measurements

12

100 kHz x16
P \
] [} L}
s ) X
¥ ‘ .\.‘\
‘ ’ L
e time

University of Bonn




Sample
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Echo Measurements
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1) Spin Echo Measurements
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1) To New Shores

CASCADE
Uni Heidelberg

Technology available in 2000

CiPix
Multlchannel
ASIC gmecosscian
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) To New Shores

CASCADE — New Project
Uni Heidelberg Uni Bonn
Technology available in 2000 Technology available in 2017
GEM TPC
TimePix
CiPix
Multichannel
ASIC o
VMM ASIC
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B> To New Shores

BODELAIRE
High Resolution

BASTARD
High Rate
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> The BASTARD System

Drift Field

Kapton

Gas Gain

Boron : l
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> The BASTARD System
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> The BASTARD System

Boron ) l

Drift Field Gas Gain

Kapton
nXYter

Prototype:

M. Liebig
Uni HD
2015
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> The BASTARD System

S i S . —

i Pitch :280 um
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> The BASTARD System

3

=4
VMM1 VMM?2 N VvMM3 "4 M_HZ/Ch
2011/12 2013/14 i 2015-16 * 10bit ADC
130 mm? * self triggered
10M FETs * 400 e- noise
(160k/ch.) * 1 ns time resolution
[1]

140 pin HRS connector FX10A-140P14-SV1 — — RC coupling network 220pF/1M

Spartan FPGA

Spark protection MMCX GND and neighborhood connector

DSILC6-4P6

Al

Master HDMI

+

S

73 4
* s p !
iaatia
T

SOT-666

T
»

2x globtopped VMM3 ASICs IPL1 3 pin power connector

Slave HDMI (2

[1] G. lakovidis, RD51 MiniWeek CERN, Feb. 2017
[2] H. Muller, RD51 SRS Status December 2016, CERN
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BASTARD (high rate, good resolution)
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(for Imaging/Spin Echo applications)
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