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L » The Time Projection Chamber

E-Field
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Y The Neutron TPC Trigger
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> The Neutron TPC Trigger
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> The Neutron TPC Trigger
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1) The Neutron TPC
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') The Neutron TPC
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Il The Detector




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

Boron Carbide Boron Nitride Boron
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Y Field Cage Design
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Y The TimePix Chip
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> The TimePix Chip

- 256 X 256 pixels @ 55 X 55 um?
-1.4 x 1.4 cm?
- 40 MHz clock
- ENC ca. 90 e-
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> The TimePix Chip

Mag= 150 X EHT = 5.00 kv @ StageatT= 63.0° Fraunhofer IZM
WD = 11.4 mm Tilt Corrn. = On K Kaletta
Detector = SEZ2  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-
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Y The TimePix Chip

Mag= 150 X EHT = 5.00 kv
WD = 11.4 mm Tilt Corm. = On
Detector = SEZ2  Aperture Size = 30.00 pm

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

Mag= 150 X EHT = 5.00 kv
WD = 11.4 mm Tilt Corm. = On
Detector = SEZ2  Aperture Size = 30.00 pm
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FIB Imaging = SEM

- 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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> The TimePix Chip

Mag= 150 X EHT = 5.00 kv
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> TimePix Readout System

Scalable Readout System
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Y TimePix Readout System
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Y TimePix Readout System

FECv6 (2013)
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Scalable Readout Unit
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> TimePix Readout System

40x DDTC from FECs
FECv6 (2013) Scalable Readout Unit

Front-end ASICS
implemented in SRS:
* APV25,

* VFAT,

* Timepix,

* Beetle,

* [Timepix3],

* [VMM3]
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Y TimePix Readout System

10 GbE SFP+

ScaIabIe Readout Un|t

Front-end ASICS
implemented in SRS:
* APV25,
* VFAT,
* Timepix,
* Beetle,
* [Timepix3],
<— ¢ [VMM3]
[1]

[1] Detection and imaging of high-Z materials with a muon tomography station using GEM detectors
Gnanvo, K., et al. Nuclear Science Symposium Conference Record (NSS/MIC) 2010 IEEE. IEEE, 2010.
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Y TimePix Readout System
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Ethernet to PC FEC voltage supply
Front end card incl. FPGA Chip voltage supply
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VHDCI cable Timepix chip
Adapter card Intermediate board

[1] M. Lupberger, The Pixel-TPC - A feasibility study, Thesis 2016
[2] H. Muller, RD51 SRS Status December 2016, CERN
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Y TimePix Readout System

Octoboard:

Ethernet to PC FEC voltage supply
Front end card incl. FPGA Chip voltage suppl
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VHDCI cable Timepix chip
Adapter card Intermediate board

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

Physikalisches Institut

University of Bonn

——



Y TimePix Readout System

Octoboard:

Ethernet to PC FEC voltage supply
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Xe TOSView ve s
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[1]

[1] http://newsline.linearcollider.org
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Yy Test Detector

Boron coated cathode

Anode

GridPix chips
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pixel

Y Track Topology

Anode
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> Track Topology

Boron coated cathode
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» Neutron Conversion Tracks
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1> Neutron Conversion Tracks

5-23 % Time Pixel (Random Pattern)
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> Event Example: Lithium

Spatial Projection TOT
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Spatial Projection
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> Event Example: Helium

TOT
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lIl] Analysis and Results
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> Energy Loss in Gas

Energy loss of conversion ions in ArCOz(70:30)
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> Energy Loss in Gas

Energy loss of conversion ions in ArCOz(70:30)
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> Energy Loss in Gas

Spatial Projection
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Yy Energy Spectrum
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Y Energy Spectrum

e

Simulation: 1 um Layer of Boron
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Y Spatial Resolution

Boron coated cathode
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Y Spatial Resolution

1cm
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Y Spatial Resolution

1cm

Boron Sheet
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Y Spatial Resolution
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> Spatial Resolution
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M1 Summary

High Resolution Neutron Detection
The Neutron Time Projection Chamber

e Trigger & Track Principle

¢ Using both conversion products

® Combination of gaseous tracking detector [TimePix]
and a photo sensitive detector [SiPMs]
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