
Marcel Stanitzki1

SiD SiD 
Status & PlansStatus & Plans

  08/November/201308/November/2013

Marcel StanitzkiMarcel Stanitzki



Marcel Stanitzki2

SiD Detector overviewSiD Detector overview

● SID Rationale

– A compact, cost-constrained detector designed to make 
precision measurements and be sensitive to a wide range of 
new phenomena

● Design choices

– Compact design with 5 T field.

– Robust silicon vertexing and tracking system with excellent 
momentum resolution

– Time-stamping for single bunch crossings.

– Highly granular Calorimetry optimized for Particle Flow

– Iron flux return/muon identifier is part of  the SiD self-
shielding

– Detector is designed for rapid push-pull operation



Marcel Stanitzki3

SiD – A short HistorySiD – A short History

2003:SiD first appears 
at ALCPG. 
SiD is aimed at the  NLC  

2004 :WWS starts the detector 
concept studies at the Victoria
meeting :SiD, GLD, LDC
Beginning of the Silicon 
Detector Concept Study

2006: Detector 
Outline Document

2007: Detector 
Concept Report
First SiD workshop

2009: SiD Letter
Of Intent

2011: CLIC 
Physics and Detectors
Conceptual Design
Report

2008/9: CLIC_SiD 
Starts for Multi-TeV
machines

2009: SiD 
validated

Concept PhaseConcept Phase LoI PhaseLoI Phase DBD PhaseDBD Phase
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Many reportsMany reports
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The DBD is doneThe DBD is done

The ILC Accelerator/Detectors TDR/DBD set the “gold standard” for 
documentation on future projects at Snowmass 2013
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The DBD detectorThe DBD detector

● SiD is fully designed for push-pull (using a platform)

● Particle flow paradigm has driven design choices
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DBD baseline parametersDBD baseline parameters
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Silicon Strip TrackerSilicon Strip Tracker

● All silicon tracker

– Using silicon micro-strips

– Double metal layers

● 5 barrel layers and 4 disks

● Cooling

– Gas-cooled

● Material budget

less than 20 % X0 in 
the active area

● Readout using KPiX ASIC

– Bump-bonded directly 
to the modules
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SiD Tracking SystemSiD Tracking System

● Track seeding and fitting uses entire tracking system

– 7 hits required (6 in second pass)

– Calorimeter seeding (V0 finder)
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Robustness vs. backgroundsRobustness vs. backgrounds

● Z' → uds at 1 TeV with one bunch crossing of 
background overlaid

● Demonstrates robustness of SiD Tracking
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CalorimetryCalorimetry

● SiD ECAL

– Tungsten absorber

– 20+10 layers

– 20 x 0.64 + 10 x 1.30 
X0

● Baseline Readout using

– 5x5 mm2 silicon pads

● SiD HCAL

– Steel Absorber

– 40 layers

– 4.5 Λi

● Baseline readout 

– 1x1 cm2 RPCs 

● SiD has selected baseline choices for its Calorimeter

– Options are being considered
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Calorimetry TreeCalorimetry Tree

ECALECAL

HCALHCAL

MuonsMuons

TungstenTungsten

SteelSteel

SteelSteel

Si-Pads

MAPS

SiPM

Micromegas

GEM

RPC

SiPM

RPC

Absorber ReadoutSubsystem

Digital Readout

Analog Readout Baseline

Option
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SiD Detector – Ecal – Test beam
One electron Three electrons

9-layer 
longitudinal 

profile

Second generation sensor – potentially with 
shielding between traces and pixels 
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HCAL BaselineHCAL Baseline

● Digital HCAL

– Counting shower 
particles

– Nparticles ~ Energy

● Using Glass RPCs

– 1 x 1 cm2

● 1 m3 prototype built

– 500.000 channels

– Largest Calorimeter by 
channel so far 

8 GeV positronmuon

8 GeV pion 120 GeV proton
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SiD PlansSiD Plans

Plans are worthless, but planning is everything
Dwight D. Eisenhower

No plan survives contact with the enemy
Hellmuth von Moltke
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Current PlansCurrent Plans

● Optimizing the DBD detector (performance, cost)

● Continuing Detector R&D

● Engineering studies

● Establishing SiD Consortium

● Waiting for news from Japan ;-)
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The DBD detectorThe DBD detector

● The current SiD has been optimized with a cost-
constraint in mind

● Detector has performed very well in all benchmarks

– That doesn't mean we can lean back ...

● Now's a window of opportunity to revisit a few choices

● Will focus on

– Tracker design

– ECAL depth

– HCAL technology and depth
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The TrackerThe Tracker

● CMS has answered the question

– Is silicon stand-alone feasible

– In an harsh environment

● The basics mechanical structures have been demonstrated

– ATLAS and D0 used carbon fiber super-structures

● SiD Tracker performs well

– Meets performance goal

● Can we do better ?

– Make barrel a bit longer

– Remove more material from the endcaps

– Increase granularity in the forward region

● Revisit tracking at the same time
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dE/dxdE/dx

● The folklore

– Can't do dE/dx with silicon tracker

– ATLAS and CMS shown otherwise (with low resolution 
front-ends)
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ECAL depthECAL depth

● SiD's ECAL is the most expensive component

– Obvious question: do you really need 30 layers

● First studies indicating

– Maybe not ..

● Need to study this with SiD

●  No intention to move away from SiW

– Need compact ECAL to fit inside the coil
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HCAL technologyHCAL technology

● DBD baseline was

– Digital HCAL using RPC's

– Worked  well for the simulations

● Three options

– Scintillator AHCAL

– DHCAL with GEMS/Micromegas

● Revisit this

– Do we see performance differences

– Engineering implications

– Cost 
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Unnderstanding CostUnnderstanding Cost

● SiD assumes common unit costs

– As agreed by all groups

● Assuming “almost everything beyond the platform” is 
machine cost

● Follows machine costing model

● Costs in 2008 US-S

– M&S : 315 M$

– Contingency: 127 M$

– Effort: 748 MY
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Costing M&SCosting M&S
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Cost DependenceCost Dependence

● Parametric Detector costing model allows study of 
main parameter dependencies

● Shown is Base M&S cost

– Labor and Contingency excluded
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Cost SensitivityCost Sensitivity

● How the magnet is costed

– SiD assumes magnet made by industry (risk is with 
vendor)

– Change to CMS-style model  (Collaboration takes risk)

● Cost Sensitivity analysis (double unit costs) 

– Silicon sensors and magnet have largest impact 

– 26 and 14 % cost increase respectively

● “Optimizing costs”

– Half the price of silicon, CMS-style magnet pricing, 
reducing RPC costs

– Total SiD cost changes from 315 to 222 M$
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CMS style conductor – others/variation may be 
developed.

Detector Integrated Dipole

Field map – external (blue) 200 G

SiD SolenoidSiD Solenoid
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SiD Consortium SiD Consortium 
● As a next step towards project realization, we are going 

ahead with establishing the “SiD Consortium” as a 
precursor to a full collaboration.

● SiD will remain open to all interested people and groups
– SiD is neither a closed nor exclusive club

● Membership in SiD
– Representation in the Institute Board (IB)

– Actively take part in decisions

– Become an Author (once we start having SiD publications)

● Both individuals and institutes can be members

● How to become a member
– A letter to the Institute Board Chair

– Vote on membership by the IB
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Draft Organigram Draft Organigram 
SiD Spokes

Andy White, Marcel Stanitzki

Executive  Committee
H. Aihara, J. Brau, M. Breidenbach, P. Burrows

M. Demarteau, T. Barklow, N. Graf, Y. Karyotakis,
 J.  Jaros, H.Weerts Institute Assembly

Institute Reps

Institute Assembly Chair
(P. Burrows)

elects

appoints

Detector /R&D
J. Brau

Physics
T. Barklow, P. Roloff 

Sim/Reco
N. Graf, J. Strube

Vertexing
R.Lipton, NN

Tracking
M. Demarteau, NN

Muons
H. Band, E. Fisk

ECAL
R. Frey, NN

HCAL
NN

Forward
B. Schumm, 
T. Maruyama

Costing
M.Breidenbach

Engineering
M.Breidenbach

M. Oriunno

Solenoid
W. Craddock

MDI
P. Burrows

T. Markiewicz
M.Oriunno

Electronics
NN

Technical Coordinator
M. Breidenbach
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New facesNew faces

IB char
Philip Burrows

Oxford

RD Coordinator
Jim Brau
U Oregon

RD Coordinator
Jim Brau
U Oregon

Technical 
Coordinator

Marty Breidenbach
SLAC
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Keeping updatedKeeping updated

● We have a new sid-general mailing list

● Easy to subscribe to
– Send a mail with subscribe sid-all John Doe in the body 

to listserv@slac.stanford.edu

● List will be used for
– Meeting and Workshop announcements

– General SiD news

mailto:listserv@slac.stanford.edu
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SummarySummary

● The DBD is done !

● DBD detector has clearly demonstrated its potential

● Window of opportunity to study design choices

– SiD has started looking at some of its DBD choices

– This will continue for the coming years

– Continue shaping SiD

● Waiting for news from Japan

– Community needs a “plan” for this interim period
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