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SID Detector

SiD design criteria

Status of work on subsysten(i¢TX, trackeECalHCal FCa)
Emphasis on work/updates since talk at LCWS2017

Weekly optimization study meetingsmanystudentsinvolved!

GOAL be ready for a period of intensive/walpported 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.



The SiD Design Rationale > D

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

Design basics:

Robust silicon vertexing and tracking system 2 excellent
momentum resolution, live for single bunch crossings.

Hi ghl y s e g me ntcaldimetdrsroptimiked forg?article
Flow.

Compact design with 5T field.
Iron flux return/muon identifier 2 component of SiD self -shielding.

Detector is designed for rapid push -pull operation.
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5T Coil
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HCAL
40 layers

Vertex detector
5 layers Barrel+disk
Nne=1.4 CM

Silicon Strip Tracker .
5 layers
r...=1.25m
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S-Layer Barrel cos(theta) = 0.99

Support Structure
Connections to

Pixel Disks with >_BeamTube

Support Membranes (4 Places)
— side view

e resolution
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Optioné for the SID Vertex Detector . GID

The Vertex Detector is small 2 late installation 2 no reason to choose
implementation now 2 wait for R&D/advances in technology
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A Si diode pixels .
(R t cc h | |

A Monolithic designs
(MAPS, Chronopixel )

AVertically Integrated™ 3D°=
Approaches (VIP Chip) B

A High Voltage CMOS
(snappy timing) 5

-> Monitor developing technologieg open to new ideas!
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. ] Past and ongoing R&D: N’
; Worklng on PrOtOtype #3 James Brau, Nikolai Sinev, David Strom — U. Oregon T
’ Chronopixel prototype 3 development board _(;:2;:255 ?;;I:EZ; Keith Baker, Christian Weber :Eﬁtronics
A monolithic CMOS design
90 nm featureI Isize, ————— m———r
7 um epitaxia ayer : €. test for erent sensor options i
280um thick chip T Option2 (DPNW)
10 ohntcm 104 T Ollen dNTIR) i
manufactured by TSMC : Option 5 (NT2F) i e i
L ——— Option 6 (NTGEB) I 3 2.7 59
A store up to 2 hits per pixel,2 bit per st 4 4.9 33
timestamps = 5 4.9 33
A 25um pixel pitch £ o L ° > .
¥ E i X
Chronopixel PIC 16F1527 microcontroller A ImplementS 6 sensor diode OptionS E a Slgnal / n0|Sé 1/SC]I’t(C)
o L Measurementsy Nick
Many problems solved; concept proven valid .
Al ' P | Sinevat SLAC over
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*New?* - [rradiation tests at Yale 2 e R manyyears
N. Sinev threshold (mV)

Neutron Irradiation
4 MeV proton incident on ’Li target to produce neutrons
total number of neutrons created is eventually determined by radiation assay of target T|D tests

Chronopixel still functional after 103 n.,/cm? 1 MeV protons incident on Chonopixel
\ ‘ Multiple runs, track functionality by Sr90 count rate

150 1 MeV proton irradiation study, 4 mV threshold
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SID pair background study + 5D -
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Previous study (LCWS2017y - -l o
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*New* hit time study revealed
that pairs backscatter #deamCal
M o6l O1 &aO0F G4SN L
after bunch crossing

Time gate (<10 ns) reduces the occupancy by up to 36%.
Even for ILC500umiUlEz 2 OOdzLJr yOé Of 2asS G2 | OOSLIiI o
by only 2 would guarantee similar VXD performance throughout the first ILC stages!



