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111> The TPC

Readout
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> The Neutron TPC Trigger
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> The Neutron TPC
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1) The Neutron TPC

Trigger Converter Track

Lightguide

I:

Gas

Reflector Scintillator

2] - :[_Physikalisches Institur l§ University of Bonn




) The Neutron TPC

Trigger

Lightguide

Reflector

Converter

Track

Gas

ikalisches Institut

University of Bonn



) The Neutron TPC
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Il The Detector




> The Neutron TPC
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> The Neutron TPC
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Y Field Cage Design

Boron Carbide Boron Nitride Boron
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> The TimePix Chip
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> The TimePix Chip

- 256 X 256 pixels @ 55 X 55 um?
-1.4 x 1.4 cm? A
- 40 MHz clock
- ENC ca. 90 e-

Modes:
- Time Over Threshold (TOT)/

- Time of Arrival (ToA)
- Geiger Counter Tor time
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> The TimePix Chip
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Mag= 150 X EHT = 5.00 kV
WD =114 mm Tilt Corrn. = On
Detector = SE2  Aperture Size = 30.00 pm

StageatT= 63.0°

FIB Imaging = SEM
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Fraunhofer IZM
K. Kaletta

Date :28 May 2013
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> The TimePix Chip
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Mag= 150 X EHT = 5.00 KV 2 Stage at'R"g_63.0° Fraunhofer IZM

WD = 114 mm Tilt Corrn. = On K. Kaletta

Detector= SE2  Aperture Size = 30.00 pm FIB Imaging = SEM Date :28 May 2013

- 256 X 256 pixels @ 55 X 55 um? /
-1.4 x 1.4 cm?
- 40 MHz clock
- ENC ca. 90 e-

Modes:

- Time Over Threshold (TOT)
- Time of Arrival (ToA)

- Geiger Counter
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) TimePix Readout System

Ethernet to PC FEC voltage supply
Front end card incl. FPGA Chip voltage supply

== - —— : : I -

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

Spark protection — 4 S i
DSILC6-4P6 ‘e

VHDCI cable Timepix chip soro
Adapter card Intermediate board
2x globtopped VMM3 ASICs

[1] M. Lupberger, The Pixel-TPC - A feasibility study, Thesis 2016
[2] H. Muller, RD51 SRS Status December 2016, CERN " Flash chip
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Yy Test Detector

Boron coated cathode

Anode

GridPix chips
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» Neutron Conversion Tracks
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» Neutron Conversion Tracks

5% Time Pixel (Random Pattern)
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» Event Example: Lithium
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Y Event Example: Helium
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Y Energy Loss in Gas

3

—  Energy loss of conversion ions in ArCOz(70:30)
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Yy Energy Spectrum
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Y Spatial Resolution
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1) To New Shores

CASCADE
Uni Heidelberg

Technology available in 2000

CiPix

ASIC

siiiiziiniiiis[ Physikalisches Institut | University of Bonn

. . s
sneess FEL R anenes .
. T T T LA T T L L A T T T T L A T T L AL S—

-
.



18

) To New Shores

CASCADE —_— New Project
Uni Heidelberg Uni Bonn
Technology available in 2000 Technology available in 2017
GEM TPC
TimePix
CiPix
Multichannel
ASIC 5T TH
ASICs
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M1 Summary

The Neutron
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M1 Summary
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M1 Summary

The Neutron
Time Projection Chamber

e Trigger & Track Principle

¢ Using both conversion products

® Combination of gaseous tracking detector [TimePix]
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> The BASTARD System

Drift Field
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> The BASTARD System
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> The BASTARD System

Boron : l
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> The BASTARD System

S i S . —

i Pitch :280 um
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> The BASTARD System

——
VMM1 VMM?2 N VMM3 "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 1 MMCX GND and neighborhood connector

DSILC6-4P6
AR Master HDMI
Jtstil,
;5;;.
2x globtopped VMM3 ASICs —— T '( &/ — IPL1 3 pin power connector

Slave HDMI |2

i Flash chip

[1] G. lakovidis, RD51 MiniWeek CERN, Feb. 2017
[2] H. Muller, RD51 SRS Status December 2016, CERN
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> The BASTARD System
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Y Scintillator Slab
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Y Detection Efficiency

Simulation of the 2D efficiency with different coating thicknesses
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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

Total
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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 - - - -




