ILD: Status and Plans
Ties Behnke, DESY, 24.3.2016
French Linear Collider Days



ILD: The Group

ILD:

ILD activities matrix
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ILD System Coverage

Interest does not equal commitment (only major player shown):

Vertex: France/ Germany/ Japan
Silicon tracking
Central: ?
Forward: Spain
TPC France/ Germany/ Netherlands/ Japan/ Canada/ China/ (US)
ECAL France/ Japan
HCAL France/ Germany/ Czech/ Russia/ Japan/ (US)
FCAL Germany/ Poland/ Czech/ Israel/ Japan
Muon Russia/ (US)/ (China)
Core Software: Germany/ Japan/ UK

MDI/ Integration: France/ Germany/ Japan
Trigger/ DAQ France/ UK/ Germany



ILD Organisation

Move ILD towards a real collaboration

Spokesperson/ deputy
Spokesperson

Henri Videau ILD ET
Alberto Ruiz spokespersons+

Yasuhiro Sugimoto Coordinators+
Graham Wilson 4 elected members

ILD Institute
Assembly

(Ties Behnke, (Jan Timmermans)

Kiyotomo Kawagoe) Current Status of

ILD organisation

Technical Software Physics

Coordinator Coordinator

Coordinator
(Frank Gaede) (Keisuke Fuijii)

(Claude Vallee)
I

More details: see talk

Integration/ ov Claud
y Claude

ILC Systems Design group
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Goals/ Strategies

Move forward as one community

Join forces with SiD

Integrate Theory and experiment

Interact with the Japanese review process

Make the scientific case for the ILC

Adapt the ILD design for the Japanese site

Optimize ILD

ILD Status and plans

Mary-Cruz FOUZ

Integrate ILD

25/2/2016 ILD: Optimization strategy



Making the case: ILD analyses
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The ILD Concept

Transport
Global DAQ
integ

Beam tube
Forw.Calo
vTX

Inner Tracking
Magnet Anc.
Muons

Coil

Yoke

AhcCal

Ecal

0.0% 5.0% 10.0% 15.0% 20.0% 25.0% 30.0% 35.0% 40.0%

Total cost about 400 Mio ILCU (2012 costs)

Excellent overall performance
Large Detector, optimized for science return

* Technologically advances
* Focussed on the physics we want to do

* Cost has been criticized: can we justify this?

e Careful study needed of cost vs. performance
* Strong focus on making the connection
between the detector design and
the physics performance explicit.
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ILD maintains a number of

different options for subdetectors.

This is a strength, not a weakness!

Strategy for moving forward:

* We do not intend to make a technology choice soon.
*  We intend to make technologies comparable within ILD

* Agree on benchmarks

ILD Options

* Agree on how to measure performance

* Agree on list of open issues

* Maintain an open and constructive climate of

interchange and discussion

25/2/2016
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ILD Optimization
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ILD Optimization

Lots of detailed progress over the last year on optimization issues.

* ECAL optimization (focus on smaller ILD size)
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Effect of
detector radius

on performance
ILD: Optimization strategy

HCAL optimization (detailed study on cracks, dead material, cell size optimzation)
Tracking (TPC overall performance, low momentum tracking, etc.)
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Level of Detail

PRELIMINARY
4 JJle:,enL
prototypes %
38~ s . :
,,// Slgnlflcant Invest into
3 6' —e— 45.5 GeV jets

—»— 180 GeV jets

—e— 250 GeretS/?
3.4~

32 -

Jet Energy Resolution [%]

|
0 0.5 1 1.5 2
Guard Ring Width [mm]

Impact of the guard ring thickness
on the Si-ECAL performance

25/2/2016

Detailed description
Understanding of tools
Checking of simulations

ILD: Optimization strategy

%Energy reconstructed
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Understanding Systems

Much improved understanding of the scaling with detector parameters:
AHCAL and SDHCAL

s =

—— PFA-only: 91 GeV
---- PFA + SC: 91 GeV
— 200 GeV
— 360 GeV
— 500 GeV

work in progress
Hong Lan Tran, DESY

-IG_I TT T L I T T1rr I T TT I LI L) I LU I LI I_ —_ 5
% - o 1 e r
0] 8 CALICE SDHCAL Preliminary = T
= F : w- [
'i‘ 6 E g 45
[ 4:_ _: % - no cell energy truncation
M E ] L
@ 2—_ 5 ——F % ] § 4=
z l}: '_—;‘:_ - > ¥ . w- L
uw v ] &
- 3 S 85
E C —»— Charged pariicle enargy = 10 GeW - o B
=4 = - Chargad pariicle enargy = 20 GaW — -
L,H. -8 v Dharged parficls anargy = 50 GeW 5[
E —=— Charged parlicls energy = 40 Ge¥ B
-8 Charged pariicls enargy = 50 Gel — L
P N N B B AP WA A o5l L L
W% 0 15 20 25 30 35 20 40
MNigtanra hatnaan chrwears Te-ml
25/2/2016 ILD: Optimization strategy

60 80 100

HCAL cell sizes

13



Understanding Performance

Why have we chosen our
technologies?

TPC radius

SiD like tracking system in ILD

10 ] ILD tracking system
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Do we understand our results?
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N

Technologies

Frocuency: 24,44 Hy
Unit: mm

4,499 Max
13,9991

Study of vibrations | ;.

of HCAL system e

Idea (relevant for i
seismic stability) i

0 Min

First prototypes

Proof of concept

(245 1z > swingn g

System Test _ For most systems we are here

Engineering Design

Fully engineered and costed design For large-scale serious engineering

we lack resources!
Construction

25/2/2016 ILD: Optimization strategy 15



Software

New “DD” type ILD software is getting there

* Enormous progress
* We do have a new system — see this workshop
* Now: focus has to shift to validation in the sub-detectors

Photon “separation”
in the latest PANDORA

Alternative Ansatz; Separate photons by examining enérgy?
Arbor deposits in transverse plane

Very nice to see
broad “non-ILD”
applications

B. Xu
S EXEEEEE]
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Goals/ Plans

Proposal (to be discussed):
Redefine and document our baseline within O(2) years

* Based on significant studies with different models (production schedule?)
* Based on a close loop with the physics working group

Write a light-weight document (LOI V2) to describe and define the new baseline

This would enable us to move quickly when (in 2018?) things are moving on the
political arena.



Tokyo ILD meeting April 2015

How do we proceed: Proposal

Define N ILD detector models Other parameters (length, etc)

need a detailed review
to make sure we have not
missed any major point.

- DBD as a comparison detector (R=180cm)
- Intermediate scale (R=160 cm) ?
- Extreme case (R=140cm) ?

To be discussed

Implement these detectors in DD4HEP and Ddsim
Validate

Produce sufficient events to study the benchmark reactions

Need to be clever, since we might not need to produce all backgrounds
for all models, needs study



Time Scale

Now: from now until summer define the number and parameters of the new models
by studying things like tau, photon reconstruction, tracking, PFLOW, etc.
Edges? Endcap? etc etc.: many detailed studies needed
and common sense

Summer: finalise the definition of the models, finalise the models, start validation

Fall: validation finished

Clearly we are delayed compared to the plans in spring.
But we have much better confidence now in our tools.

Discuss update to the schedule today.



Summary

ILD is moving forward, in spite of problems with the funding and
overall delays in the ILC programm

ILD is assembling the tools needed for a serious optimization
There is great progress in understanding ILD

Challenges to deal with:

 R&D funding in Japan

* Maintain a healthy effort in Europe
 Find more collaborators in the US



Summary

ILD is moving forward, in spite of problems with the funding and
overall delays in the ILC programm

ILD is assembling the tools needed for a serious optimization
There is great progress in understanding ILD

Challenges to deal with: _
Next ILD Meeting:

 R&D funding in Japan

* Maintain a healthy effort in Europe

* Find more collaborators in the US

Santander meeting,
Friday to Sunday, June 3-5, 2016



