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With thanks to SiD colleagues 
for materials provided!
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ILC Schematic for 250 GeV staged configuration
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Jim Siegrist/DoE-OHEP - HEPAP meeting:

International Linear Collider

Chris Fall/Director – DoE/Office of Science – HEPAP meeting: 

ILC in Japan as an example of US participation in global science

* Expect International Development Team (to setup ILC Pre-Lab) to be in place by August *

European Particle Physics Strategy Update
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The SiD Detector and the SiD Consortium
SiD Detector
SiD Design Study started 2004 (Victoria ALCPG)
Validated by International Detector Advisory Group
Can deliver for the ILC Physics Program as configured

SiD Consortium 
- since 2013
- Byelaws
- Individual and institutional memberships (Guest membership available for 

Snowmass studies!
- IB Chair – Phil Burrows (U. Oxford)

Very open and welcoming of new colleagues to join SiD to make it 
better by contributing new ideas, upgrades/alternatives– particularly 
by the younger generation!
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SiD – Required Physics Performance



SiD Detector Baseline
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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 – excellent 
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 – component of SiD self-shielding.

Detector is designed for rapid push-pull operation.
7/28/2020 A. White SiD ICHEP2020
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SiD Tracking: A Robust, Low Material, High 
Precision Silicon System Vertex Detector

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

budget
• < 130 µW / mm2

• Single bunch time 
resolution

7/28/2020 A. White SiD ICHEP2020

Preliminary ideas for mechanical design.
Power pulsing, forced air cooling

Anne Schuetz
(DESY)

Pair background/Occupancy study

5T field allows first layer to be 
very close to the beam.

Rmin = 14mm.
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Chronopixel - Oregon, Yale

HV 
CMOS

Vertically Integrated (“3D”) 
Three prototypes studied

Option 3 – shallow N-WELL Best option, but more 
studies needed

Possible alternatives

Following a multi-year R&D 
effort, Chronopixel
prototype 3 demonstrated a 
working ILC CMOS vertex 
sensor that satisfies the ILC 
design requirements. 

J. Brau – CPAD Workshop Dec ‘19
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SiD Silicon (Strip) Tracker

7/28/2020 A. White SiD ICHEP2020

Pixel tracker option and alignment methods (Bristol)
Carbon fiber structures for low material, integrated services (Oxford, Lancaster, Liverpool)

kPixM – optimized for tracker, 25µm x 
500µm pixels. Position resn. < 10µm,
S/N >20
Future initiative: SLAC/DESY for MAPS 
tracker development.

Goal – full prototype test: sensor + 
kPix + cables

Baseline

MAPS/Pixel tracker option
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MPV of charge of 2.8 fC

DESY Test Beam results M. Stanitzki, U. Kraemer DESY
M. Breidenbach SLAC

Single point resolution 7µm

Charge distribution – hits on track

Residuals of sensor measurement 
External telescope

Readout
strip

Floating
strip
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SiD  Electromagnetic Calorimeter
Highly granular “imaging” 

calorimetry essential for ILC 
physics program:

• Particle id/reconstruction
• Tracking charged particles
• Integral part of Particle Flow 

detector design

Baseline design: Silicon/Tungsten

7/28/2020 A. White SiD ICHEP2020
Oregon, SLAC, UC Davis

Beam tests,9-layers, SLAC

1024 pixels
13 mm2
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New sensor design –
added shield layer

New cable design: one cable/sensor, 
wire bonded 

Status: testing beginning of *new* sensor bump-bonded to 
KPiX, new cable wire-bonded. Sensor and KPiX calibrate – all 
connections are good.

SiD  Electromagnetic Calorimeter

Two Electron  
Separation  
Efficiency

x10-9 GeVTest Beam Profile
J Barkeloo et al 2019 J. Phys.: Conf. Ser. 1162 012016
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SiD Hadron Calorimeter

Baseline technology for the SiD 
HCal is Scintillator/SiPM/Steel

7/28/2020 A. White SiD ICHEP2020UTA, SLAC

Marco Oriunno
(SLAC)

12-fold barrel 
geometry

Same issues for CMS HGCAL
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SiD Hadron Calorimeter
CALICE design

7/28/2020 A. White SiD ICHEP2020

Ongoing: single particle studies.
Next: full event studies with PANDORA as prelude 
to next round of physics studies 

Checking new SiD 
simulation: compare 
simulated single particle 
energy resolution with 
actual CALICE test beam 
results

Study by UTA 
undergraduates100 GeV

90o
10 GeV 
27o
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Forward calorimetry

Lumi Cal Beam Cal
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Forward calorimetry
• Sensor irradiation studies for Forward Calorimetry

(B. Schumm et al. UCSC – SLAC Expt. T-506) 
BeamCal radiation dose at inner radius ~100 Mrad/year

- Gallium Arsenide sensor provided by 
Georgy Shelkov, JINR
- Sn-doped Liquid-Encapsulated 
Czochralski fabrication
- 300 µm thick
- 0.16 cm2 area

GaAs Charge Collection after 100 Mrad
Exposure 

(previously only for 21 Mrad)

570 Mrad
Exposure

Sean Hyslop

PF Si Diode 
Sensor
300µm

Area 0.025 cm2

Ongoing 
electromagnetic 

radiation damage 
studies (Si diode, 

GaAs…) within FCAL 
Collaboration umbrella 
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MDI Studies

Anne Schuetz 
(DESY)
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SiD Solenoid

< 50 Gauss at 15m/30 deg cut

M. Oriunno (SLAC)

Baseline CMS conductor 

Redesign of barrel/door junction
More efficient flux return

Easier transport/handling

30o design
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C.G.

Muon identifier/Calorimeter Tail Catcher

Marco Oriunno
(SLAC)
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SiD Baseline – long scintillator strips with WLS fiber and SiPM readout
- Consistent extension of the baseline HCal scintillator technology
- Need to optimize number of layers, strip dimensions.

Muon identifier/Calorimeter Tail Catcher

7/28/2020 A. White SiD ICHEP2020

Development work at Fermilab:

Paper published: 
NIMA, 848, 54-59, 2017

Time resolution

Position 
resolution

A, B C
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ILC, SiD and Snowmass 2021
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The ILC and SiD going forward
- The ILC is moving towards realization!
- The International Development Team starts work next week.

- SiD has a validated detector design that can deliver the ILC Physics 
Program.

- There are many opportunities for new ideas and optimization.

- SiD welcomes new members – join us for Snowmass and beyond -
especially young physicists! 

Marcel Stanitzki (DESY)   marcel.stanitzki@desy.de
Andy White (UTA) awhite@uta.edu

mailto:marcel.stanitzki@desy.de
mailto:awhite@uta.edu


Thank you
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ILC Parameters
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SiD Detector Parameters
Vertex Detector Main tracker

Electromagnetic Calorimeter
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