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The Silicon Detector Concept

• 5 layer pixel VXT 

• 5 layer Si tracker with endcaps

• Highly segmented Si/W Ecal g y g
and Hcal inside the coil

• 5T Solenoid

• Instrumented flux return for 
muons detection
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SiD’s Highpoints
Solenoid 5T. Follows CMS design. Feasible.Solenoid  5T. Follows CMS design. Feasible.

VXT           5T Field allows smallest beam pipe radius, best
resolution. Endcap design maximizes Ω, improves
resolution for forward tracksresolution for forward tracks.

Tracker     Si is robust against unwanted beam backgrounds.
Si is “live” for only one bunch crossing, which
minimizes occupancy and physics backgroundsminimizes occupancy and physics backgrounds. 
Si precision + 5T magnet gives superb momentum
resolution.                 

ECAL        Si/W has good resolution (ΔE/E~ 17%), superb
transverse and longitudinal segmentation.

HCAL        RPC? GEM? Scint? Moderate resolution (ΔE/E~ 60-80%)C C G Sc t ode ate eso ut o ( / 60 80%)
excellent segmentation for PFA.

Cost          Constrained, balanced with physics performance.



Silicon Detector Design Study
http://silicondetector.org/display/SiD/home

Optimizing design benchmarking doing R&DOptimizing design, benchmarking, doing R&D



What SiD’s Doing Now… 
• Developing a Full Conceptual Engineering Design

Realistic conceptual engineering, accounting for supports, assembly, 
repair/replacement, services, realistic material budget.

• Refining PFA and Track Reconstruction

• Evaluating Costs, Updating Global Parameters
PFA Performance and cost ⇒R l Z l B λh lPFA Performance and cost ⇒Recal, Zecal, B, λhcal

• Updating Sub-Detector Parameters
Fully Define SiD subsystems in Geant4

• Benchmarking SiD’s Performance

• Advancing sub-detector R&D and Identifying Next Steps
KPiX, Si Pixels Sensors, Si μstrip Sensors, Si/W Ecal, RPCs, GEMs, μMegas,KPiX, Si Pixels Sensors, Si μstrip Sensors, Si/W Ecal, RPCs, GEMs, μMegas, 
Tracker mechanics, VTX Sensors, VTX mechanics,…

• Designing the interface with ILC

…will lead to SiD LOI



SiD Engineering Group is developing a full 
Conceptual Designp g

Ecal Modules Hcal Design

Beampipe Design Forward SystemsBeampipe Design Forward Systems



Optimizing Global Parameters with PFA

Cost vs PFA  DeltaE/E for 180 GeV
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Subsystem R&D and Design
See the following talks:

Tracking and Vertexing               Marcel Demarteau

Ecal and KPiX                             Marcel Stanitzki

Hcal                                             Vishnu Zutshi



Simulation, Reconstruction, 
BenchmarkingBenchmarking

See talk following by Norman Graf
PFA and Track Reconstruction
Performance StudiesPerformance Studies
Physics Benchmarking-SiD Plans for RD’s List



Draft Time Line for the SiD LoI
Date Milestone

4/09 Submit LOI
Activities

3/09 Begin Final Edit of LOI; 
complete authorlist

2/09 Complete LOI Draftp f
Collaboration Review and Comment

10/08      Performance Studies/Benchmarking Results 

9/08 GEANT4 Description Ready

At LCWS08?

p y
Performance Studies Ready to Go                               
Benchmarking Studies Ready to Go 

6/08 Freeze Detector Design
SubSystems Fully Specified                                
S b t T h l i /Alt t S l t d

At ECFA Warsaw?

Subsystem Technologies/Alternates Selected 
Conceptual Designs Ready

4/08 Freeze Global Parameters
First Pass Detector Design

At SiD UK meeting

F D D g

3/08 First Pass Global Parameters

01/08 Subgroup Plans Defined
Milestones and Deliverables

SiD collab. Mtg., 30 jan 2008 H.Weerts

Milestones and Deliverables
Manpower Resources Needed



Help Needed
• SiD needs help to complete work needed for the LoI

Detector optimization and performance studies are undermanned.
More help on physics benchmarking needed.More help on physics benchmarking needed.
Help and collaboration welcome on detector R&D.

• SiD needs help internationalizing• SiD needs help internationalizing.
SiD has Asian and European collaborators, but needs a broader 
international base. New collaborators needed and welcome.

• Opportunity exists to impact the SiD Design for the LOI
Technology choices, specific designs, and global optimization are all 
being discussed There is time to make a differencebeing discussed. There is time to make a difference. 



Signing the SiD LoI

• The RD has suggested that most groups should sign only one 
LOI.

• SiD will ask those signing to commit to furthering the evolution 
of the SiD Concept and supporting it, with future design work, 
detector R&D, and/or physics and performance studies.

• Ideally, those signing the SiD LOI will make a contribution which 
is reflected in the LOI itself.s e ected t e O tse



Let’s Talk!Let s Talk!
• Please let any of us know if you would like to learn more about 

SiD or want to explore how to contribute to the SiD LOI.p

• SiD is interested in learning what your interests and expertise 
are and what your group is doing. We would like to explore 
with you how you might get started on SiDwith you how you might get started on SiD.

• We have set aside time on Friday morning, March 7, to talk to 
prospective new groups for SiDprospective new groups for SiD.

We are happy to arrange meetings before then, if that is not 
convenient.

Let us know if you’re interested in SiD


