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The SiD Detector +3iD -

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

Highly granular Calorimetry optimized for Particle Flow
Time-stamping with single bunch crossing resolution

Iron flux return/muon identifier is part of the SiD self-shielding
Detector is designed for rapid push-pull operation
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Overall Layout - §iD -
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Re-Optimization - SiD -

Accelerator
changes

LHC Upgrade
Experience

Site
realities , s

New

Engineering / technologies

issues

Marcel Stanitzki



Beam Backgrounds - 500 GeV * SiD -

e :Ap/p=0.124%, e™:Ap/p=0.070%
By=11mm, 57=0.48 mm
o, =474 nm, cr}"j:5.9 nm
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# of particles per (0.375mm x 0.29mm)
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X [mm]
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Beam Backgrounds - 250 GeV * SiD -

e :Ap/p=0.190%, e":Ap/p=0.152%
fy=13mm, 57=0.41 mm
ox=729nm, o;=7.7nm
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Marcel Stanitzki

Summarizing... ~ 8D -

*  99.9% 500GeV
* 99.9% 350GeV
* 99.9% 250GeV
+ 99.99% 500GeV
* 99.99% 350GeV

250

99.99% 250GeV

300
Z [mm]

Potential to reduce
beam pipe radius

Especially for lower
energies

Could suit well to
“staging” approach

Next steps

Occupancy studies
Physics impact
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Muons from the BDS

spoilers and collimators (muon sources)

Magnetized Wall

5 magnetized spoilers

beam tunnel

shield wall

shield wall

ervice tunnel

service tunnel

— 1500
Z (METERS FROM IP)

10



till good fo

pingis s

0O0O0WOm O oD COomD  DCon 80 00 0 OF 0600 O 00Wo 0 omm
0 00O OOED T DI DO OO O G @0 0 G0 O OOOEm O me
0OCOODDD O OMOE CHNOIOT MO O 0D 0 00 000 OODOT 0 ooo

0000 OomD 0 O D (NCO0 O 00 000 0 000 00 0 oo
0OSOOTED O O D OO O TS O 0 00 OGN0 000 OO0 O oo
O 50 SEEE 0 OHE 0 GEDD DUCOEENSS 6 6E GEE 0E e 0 Beg
0000 OmD O O 0 OO oD SO0 O 0N 0000 00 WO 0 omm
0OD0 oEmO G O T OO SR E0S O OO TIT0 OO oW mom

0OO0 OImO G (CHO O DO RO ST O @O0 000 0 05 @O
TOD0 OFOm 0 GO o O IO moS 0 O 00 0o 00T O oW mm
0 COE SENE  CFDE TR N DEDEED O DM SIN0E 00m @E

=}
dq

00O MDD DN SOCNOCTNCD CXOMCCIN 0 O U COCom OF 0 [0 DOm0

= 000 EEmO oS0 EOCCIECCCETIICCR O [ O CE O @ oo OO o O
B B0 EEENO GO0 ENCISCOECIECTISEREE O 6 S EENT O b EoD SOnmT SNEE O
mo ODD CNEOD OO0 (0 CROCONDID CTCINENE I [ C OO [ 00 000 OO0nn OO O
ma COMm COOmO 00 O IO OO I [S OID O 60 008 COmOun O3m O
o OO GEEDD OO0 MO DI IR D 00 OOOOnD @ 00D ComO 0o @
=] 000 TONOO0 OO0 (RCENOIE (0 O REECNMININD (0 0 (000 00 00 000 CODOm OO @

05 B SISm0 © SN O SN DO T (IR EE 0 650 S0OSE OOE @
om 0O O COEmOD  COmo 0N CANIT D O TSGR I T GO OO0 0 O OUE OO 0om 3
om 00D CIOMOMm (00 06D T D 107 ERCIMEAINE (I Clll OO0 0 D00 OO OWED 0o
om 00O OENTDO OO0 0N NI 0D IO CECIEE 0 KM KO 00 00 O OOED OO @

E,,Why Time-Stam



(oo Give me the wall - 8D -




Impact of the site-selection - §iD -

DBD Barrel Design New Design

B a | \
BN \
/)

¢
\
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B Field — 11 plates, each 200 mm .S -
thick

0° Baseline

Red=5.1 Tesla; Blue=4.3 Gauss: More efficient use of iron at 45°
Red=1 kG; Blue=50 Gauss; Gray ends at 30m:
50 G fringe field extends less
Lower field on surface of yoke where electronics will reside as interface goes from 0 to
45°
The larger the angle, the heavier the barrel will get, 30 degrees a good compromise

Marcel Stanitzki 14



All Plates <30 tin 12 Sided Design - §iD -

R (m) Width (mm)| Weight (tons) Accruet_:l Sector Accrue_d Barrel

L 5900 Plate 1

Thickness 200 Plate 2

Gap 40 Plate 3
Plate 4
Plate 5
Plate 6
Plate 7
Plate 8
Plate 9 12 edges
Plate 10
Plate 11

R(m) |Width (mm)| Weight (tons) | AccTied Sector Accrued Sarrel
L 5900 Plate 1
Thickness 200 Plate 2
Gap 40 Plate 3
Plate 4
Plate 5

Plate 6

Plate 7
Plate 8
Plate 9
Plate 10
Plate 11

8 edges
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Feet Instead of Arches P
Edge-Edge Connectors in ¢ to Handle Changing’ US|D '
Plate Lengths

DBD Arches with Plates Joining Layers Support Feet & Plates with Connectors

5’/) \/\’\/ |
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Calorimeter Reconstruction * 3D

Pion (50 GeV) Electron (50 GeV) Muon (50 GeV)

Particle calorimeter hits form characteristic shapes

Mesh conversion results in easily quantifiable geometric
information

Volume to surface area ratio, Number of parts, Energy density,
Volume vs. convex hull volume

Marcel Stanitzki 18



DD4HEP Status - 8iD -

Current Status

Implemented geometry and drivers

{ Updated to latest digitizers

commissioning full conformal pattern recognition (as
implemented by CLICdp) & Pandora PFA

subdet==1 && layer==2

Relies on close
collaboration/support
from CLICdp and ILD
o " developers
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Dedicated Software Workshop . §p -

Meeting at Pacific
Northwest National
Laboratory

Richland, WA
Good attendance

“Working” Workshop

Less talks
Lots of tutorials

Big thanks to

Jan Strube & Aidan
Robson for organizing

Marcel Stanitzki 20



A possible Run Plan - §iD -

3 Month

/\

Running scenario

3 Month Running per Detector

2 MD Weeks

Setup, Tunings, End-Of-Run 1-2 Weeks

8 Weeks with ~ 90 % machine availability for physics (That is ambitious)—> 7 weeks of data

Alignment Periods
Initial (In the garage position)
Setup (After move into beam position)
During MD
Gorilla in the room: “Stability between bunches...”

Marcel Stanitzki



Plot 5: Pixel Scans and
SCT shutdown

Event: Two calibration scans in the
silicon pixel detector (Pixels), followed by
the shutdown of the silicon strip detector
(SCT).

Up to +/- 3um between the two smallest
SCT barrels, closest to the Pixels.

The effect is reduced between the middle
and outer pairs of SCT barrels.

Solenoid
current [kKA]

l|||||l

Temperature
SCT gas [°C]
5 o 3 8
il i

'y
o

ATLAS Preliminary e Heat dissipated in the Pixels by these
scans appear to cause small
deformations which propagate via the
support structure to the SCT.

£
=
72}
L
-—
(@)

- SCT FSI alignment

Pixel calibration scans /
and SCT shutdown  /

With the cooling off, the SCT warms
gradually and after 24hrs the
temperatures and movements tend to
flatten.

| | | The largest movement, of +25um, may
13:00:00 01:00:00 13:00:00 be due to thermal expansion of cooling

17/12/2009 18/12/2009 18/12/2009 i :
Time [UTC] PIPe close to interferometer components.

Deviation in interferometer len

Zhijun Liang for Gibson et al. Frequency Scanning Interferometry in ATLAS

Marcel Stanitzki



Why no Z calibration run

With Lumi,=0.01 Lumiy, gy

Just not competitive

If there is more Luminosity ?
A Z run after every push-pull ?
After every MD?

Moving the machine from 500 GeV
to 91 GeV and back

Non trivial (several Days/few weeks)
With the desired accuracy

need to have other means of alignment

SiD has started to look at different
strategies to augment alignment

ATLAS-like FSI

Changes to electronics to increase
efficiency for comics

Currently back-of-the-envelope
calculations only

Marcel Stanitzki
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Ratio of #tracks at a 500 GeV
and a 91 GeV ILC (assuming the same luminosity)

SiD does not request any running
at the Z for calibration purposes, as
we don’t have a case. SiD however
requests, that machine design will
not be altered in way, which would
prevent Z running at all



Summary ~ 8D -

SiD is compact detector design for the ILC

A lot of activity in detector R&D and in optimization
but limited by effort and funding available

SiD and ILC are in a “hold pattern”
Awaiting a decision
Dedicated Funding will only become available post this
SiD Webpage http://silicondetector.org/

Marcel Stanitzki 24
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