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Vertex: Silicon Pixel
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Both, SiD and ILD will use Si-pixel technology for vertexing

● Sensor technology to be Sensor technology to be 
decided:decided:

Chronopix, 3D, DEPFETChronopix, 3D, DEPFET
● Sensors glued on edges to form 
cylinders
● Gas cooled, power pulsed, low 
mass

A. White, UTA

SiD

M. Demarteau, FNAL
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Both, SiD and ILD will use Si-pixel technology for vertexing

ILD

T. Takeshita, Shinshu Univ.
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Vertex: ISIS
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Y. Lee, Univ. Oxford
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Vertex: Chronopixel
M. Demarteau, FNAL

N.  Sinev, Univ. Oregon

Chip tests included:
• Noise measurements (threshold scans)
• Power distribution
• Comparator threshold spread
• Fe55 tests
• Leakage currents

Recorded time tag for 
each hit

→
hit assignment to 
bunch crossing
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Vertex: DEPFET
F. Simon, MPI&ECU

7/21



LCWS2010 Beijing: V/T Sum
March 30, 2010 K. Dehmelt

Vertex: Monolithic Active Pixel Sensor
C. Hu-Guo, IPHC
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N. Chon-Sen, IPHC

Vertex: PLUME/SERWIETE
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Vertex: 3-D Vertical Integration
M. Demarteau, FNAL
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Vertex: 3-D Vertical Integration
M. Demarteau, FNAL
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Vertex: FPCCD
Fine Pixel CCD Y. Sugimoto, KEK

Readout ASIC for FPCCD developed
Required performance regarding power 

consumption, readout rate, noise level has 
been accomplished

K. Itagaki, Tohoku Univ
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Spanish Efforts in Vertex/Tracking
A. Ruiz-Jimeno, IFCA
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Five-layer Si-strip main tracker
• Five barrels → φ-measurement
• Four double disks per end →

r-φ-measurement
• Support by CF cylinders
• Barrel-disk strucure should have 
no more than 0.8%X

0
 per layer

• Outer tracker and vertex detector 
are considered to be oneone integrated 
detector

Material budget X/X
0
 < 0.2

M. Demarteau, FNAL

Tracking: SiD → All Si-Tracker
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Tracking: SiD → All Si-Tracker
Five-layer Si-strip main tracker
• Five barrels → φ-measurement
• Four double disks per end →

r-φ-measurement
• Support by CF cylinders
• Barrel-disk strucure should have 
no more than 0.8%X

0
 per layer

• Outer tracker and vertex detector 
are considered to be oneone integrated 
detector

Uniform coverage of at least 10 hits 
per track down to small angles

M. Demarteau, FNAL
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Tracking: SiD → All Si-Tracker
Sensors and readout:

Modular low mass sensors tile CF cylinders

A. Savoye-Navarro, Univ. PMC

kPix readout ASIC
Flexible readout cable

M. Demarteau, FNAL
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Tracking: ILD → Hybrid-Tracker

Total #ch: 107 for SIT+SET+2 x ETD
Total area: 180 m2 for SIT+SET+2 x ETD

5k modules

A. Savoye-Navarro, Univ. PMC

Testbeam DESY
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Tracking: ILD → Hybrid-Tracker
Large Prototype test beam DESY

MicroMegas

K. Ikematsu, KEK
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Tracking: ILD → Hybrid-Tracker
MicroMegas GEM

K. Ikematsu, KEK

P. Colas, CEA

M. Dixit, TRIUMF/Carleton Univ.
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Full post-processing of a TimePix
Timepix chip + SiProt + Ingrid

LP module with 8 Timepix+Ingrid 
chips in preparation.

Readout working with 8 ‘naked’ 
chips.

Timepix chip:

• 256x256 pixels

• pixel: 55x55 μm2

• active surface: 
14x14 mm2

Tracking: ILD → Hybrid-Tracker

T. Matsuda, KEK

J. Timmermans, NIKHEF

P. Colas, CEA
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SiLC
Plenty of Sensor-activities:Plenty of Sensor-activities:

• HPK sensors for alignment
• Edgeless strip sensors

• Planar
• SOI like

• 3-D based technology
• Direct connection sensors-FEE
• Sensors w/ integrated pitch 
adapters

A. Savoye-Navarro, Univ. PMC



LCWS2010 Beijing: V/T Sum
March 30, 2010 K. Dehmelt20/21

Power Distribution
S. Dhawan, Yale Univ.

Q: Is there a better way to distribute power, in high radiation 
environment, in magnetic field ~ 4T, load w/ 1V and kA, feed 
high voltage and convert, w/ commercial technologies
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Conclusion
VertexVertex
• Very active R&D program underway
• Many pixel R&D groups, technology choice to be made
• Both, SiD and ILD are within pixel R&D groups
• Many improvements, many new ideas
• Extensive test beam activities
TrackingTracking
• Two different concepts: SiD as full Si-tracker, ILD as hybrid-tracker
• SiD-Tracker/SiLC and LCTPC/SiLC as very active collaborative 
efforts
• Extensive test beam activities
• Progress towards final detectors

Vertex and tracking are working extensively towards DBD, 
but there is no time to take a rest
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