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SiD Detector
- SiD design criteria

- Status of work on subsystems (VTX, tracker, ECal, HCal, FCal)
Emphasis on work/updates since talk at LCWS2017

- Weekly optimization study meetings ςmany studentsinvolved!

- GOAL: be ready for a period of intensive/well-supported R&D as 
preparation for the writing of a full SiD Technical Design Report.

- While the SiD design has been stable for some time, we are 
always open to new ideas, new technologies, that could 
improve/maintain performance while reducing cost.
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The SiD Design Rationale
A compact, cost -constrained detector designed 
to make precision measurements and be 
sensitive to a wide range of new phenomena.
Design basics:
Robust silicon vertexing and tracking system ²excellent 
momentum resolution, live for single bunch crossings.

Highly segmented ¯tracking° calorimeters optimized for Particle 
Flow.

Compact design with 5T field .

Iron flux return/muon identifier ²component of SiD self -shielding.

Detector is designed for rapid push -pull operation.
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SiD Detector Baseline
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SiD Tracking: A Robust, Low Material, High 
Precision Silicon System

Vertex Detector

Very challenging requirements
Å < 3 µm hit resolution
Å Feature size ~20 µm
Å ~0.1% X0 per layer material 

budget
Å < 130 µW / mm 2

Å Single bunch time resolution
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Preliminary ideas for mechanical 
design and support ςawaiting 
engineering effort.

Power pulsing, forced air cooling

Needs R&D support to pursue
- somewhat independent of the 
choice of technology.



6

ÅSi diode pixels 
(¯standard° technology)

ÅMonolithic designs 
(MAPS, Chronopixel )

ÅVertically Integrated (¯3D°) 
Approaches (VIP Chip)

ÅHigh Voltage CMOS 
(snappy timing)

Options for the SiD Vertex Detector
The Vertex Detector is small ²late installation ²no reason to choose 

implementation now ²wait for R&D/advances in technology
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-> Monitor developing technologies ςopen to new ideas!
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Å monolithic CMOS design
90 nm feature size, 
7 µm epitaxial layer
280 µm thick chip 
10 ohmẗcm
manufactured by TSMC

Å store up to 2 hits per pixel, 12 bit per 
timestamps

Å 25 µm pixel pitch

Å implements 6 sensor diode options

Chronopixelςbaseline for SiD vertex detector

Working on Prototype #3:

signal / noise ͯ 1/sqrt(C)

Measurementsby Nick 
Sinevat SLAC over 

manyyears.*New* - Irradiation tests at Yale

Many problems solved; concept proven valid
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SiD pair background study

Previous study (LCWS2017)
was made for new ILC250 
parameter sets

*New* hit time study revealed
that pairs backscatter at BeamCal
Ҧ ōŀŎƪǎŎŀǘǘŜǊ ǇŀƛǊǎ Ƙƛǘ ±·5 нлƴǎ 
after bunch crossing 

Time gate (<10 ns) reduces the occupancy by up to 36%.
Even for ILC500 LumiUpΣ ƻŎŎǳǇŀƴŎȅ ŎƭƻǎŜ ǘƻ ŀŎŎŜǇǘŀōƭŜ ƭƛƳƛǘ ҦƛƴŎǊŜŀǎƛƴƎ ǘƘŜ ōǳŦŦŜǊ ŘŜǇǘƘ 
by only 2 would guarantee similar VXD performance throughout the first ILC stages!

Anne Schuetz(DESY)


