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ACFA Sessions

B 5talksin ACFA plenary
B 5 parallel sessions,
€ Physics and Benchmarking : 22 talks
€ Tracking and vertexing : 8 talks
& Calorimeter/Muon/DAQ : 12 talks
& Software : 10 talks
¢ MDI : 19 talks

B Summary sessions : 30 min. ago.

Summary remark, not a summary of summary talks.
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ACFA statement in 1998 initiated a formation of ACFA LCWG and a series of
ACFA workshop
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prospects in 2006

GDE Timeline (by Barry Barish)

2005 2006 2007 2008 2009 2010 =2012

| |
Global Design Effort

| \
Project >

- Baseline configuration

LHC
‘ Reference Desif Physics

echnical Design

— ILC R&D Program

Bids to Host; Site Selection;

International Mgmt




o Detector concepts (DCR)
GLD SiD
Small cell CAL.

Small cell CAL.
Gaseous Tracker
3T

Silicon Tracker
5T

Asian based NA based
LDC ath

Small cell CAL. /
" Gaseous Tracker [ Dual RO CAL.

2/ —Gaseous Tracker
3.5T (Dual Sol.)

4T
European based




il ol call: ILCSC in 2007

LOI guidelines

With the LOI a group expresses 1ts mterest to develop a design for a detector at the ILC.
LOIs will form the basis on which two groups will be nvited to further develop and
detail their plans and eventually submit an engineering design report, EDR.

open process to develop detector concepts

ILD

validated by IDAG in 2009 = 2012 DBD



Pushing e*e- Linear Collider

B Characteristics of e*e linear collider
€ elementary particle collision
€ Lower background
€ polarized beam, energy scan

€ many options: yy, ey, e'e", Zpole 77/779 I‘O pUSh
e‘e enerqgy frontier!
p p et e
Distinct signals at high energy Precise studies with a well controlled
through collisions of colored particles environment

Two essential wheels to unveil the secret of the world of elementary particles
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KILC12 Workshop Charge

The ACFA workshop will be devoted to the study of the physics
case for high energy linear electron-positron colliders, taking into
account the recent results from LHC, and to review the progress in
the detector. This meeting will be the important milestone to start
writing the Technical Design Report for the accelerator and the
Detailed Baseline Design Report for the detectors to be completed
within 2012, including the review of the ILC cost estimation.
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Emerging low mass Higgs

95% CL limit on ofogy,

Higgs to YY
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» ATLAS
* Observed exclusion [| 13-115], [134.5-136]

* CMS
* Observed exclusion [110.0-111.0],[117.5-120.5],[128.5-132.0],[139.0-140.0]
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Higgs is a window to new physics

B Higgs is the elementary scalar particle.
€ Condensed in vacuum. Responsible for EWSM and mass generation to
gauge bosons, quarks and leptons.

B Higgs sectorin the standard model is hardly constrained.

Higgs and New Physics

Kanemura

Many possibilities of
What is the essence of the Higgs field? new%oﬁysics, which

Higgs nature < New Physics scenario expect deviations from
— Elementary Scalar? Supersymmetry the SM branching ratios.
— Composite? Dynamical Symetry Breaking (M.Peskin)
— Pseudo NG Boson? Little Higgs
— A gauge field in Extra D? Gauge-Higgs unification

Essential to measure Higgs
property and pin down
Each model has a specific Higgs sector Higgs sector

Higgs sector = Window to new physics
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Rich physics program

B top physics:

¢ Mtop

€ anomalous couplings
B Anomolous gauge boson couplings
B Searches for new particles

¢ SUSY partners of top, bottom, Higgs, Leptons,

€ heavy quarks, new gauge bosons,

€ un-expected

relatively clean e+e- collider environment is suitable
for studies of small signals
which are hard to do at hadron colliders
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Detector challenge

Calorimeter: Vertex Detector
Neutral particles b/c/r tagging
AE/E <% of LEP Rvix<1/5 LHC

Improves

~r
—

PEErEL L=

T - T TN ¥
ctag efficiency

Higgs
recoil to Z

#Events/0.5GeVic’
e

©Rey. Hori

Tracker: Charged pdrticles
Apt/pt : 1/10 of LHC
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Software challenge

Challenging perfect reconstruction of ILC events

Geant4 simulation

Vertex
reconstruction
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LP2 endplate
(D. Peterson)
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DBD Benchmark studies

B Processes
& 1TeV 1ab':vvh, tth, WW with BKGs of 2f , 4f , 6f, and vy, ey, pairs
€ 500 GeV : tt (as one of LOI)

B Status:
€ Common gen. : done except 1 TeV yy lowPt hadrons and 500 GeV

¢ O(10)M events of GRID based MC production will start as soon as
simulation and reconstruction codes are fixed.

Software Validation S | D Simulation and Reconstruction

+  Mokka models implemented, considerably improved realism > validation has started.
— ILD_o1_v02: simulation model for DBD using SiW ECAL + AHCHAL
— ILD_o2_v02: simulation model for DBD using SiW ECAL + SDHCAL S LAC SliC
___— ILD o3 v02: sin model for DBD using SciW ECAL + AHCAL .
Mokka model validation -+*(7""'**=>**" r v e org.lesim
. i X % : B

e st
space for cable/st

ervices '
[ o - Baseline

‘ H‘ \| i sid_dbd : LOI geometry
i with more realistic
- b detector descriptions.
AHCal (S. Lu) . ( ca) Option 1:

sid_dbdopt: Detector

Full track reconstruction optimized for 1TeV

w0 4o -3

including Si trackers *  Rewrite of tracking code (FORTRAN operations. Areas of critical R&D/goals
free) to cope with background Option 2 Finalize glabal systremrdesign via detector
+ Next steps: sid_dbdspt: Silicon Pixel performance optimization using physics
s . 5 Tracker option. analyses.
g st tracking _).u!'bme Option 3 Incorporate latest detector R&D results
EbdoR RS ptimie LCFIPlus sid_dbdsci: Analog Improve tracking and PFA reconstruction
— Start mass production in X weeks scintillator HCal Automate & streamline production sim/reco

20

H Plan:
€ MC Production : 2~3 months work on the world wide ILC VO GRID
@ Analysis groups are waiting samples to be ready, for analysis
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Cooperation with CLIC

Similar detector needs and concepts based on ILC

physics aims => detector needs ﬁb CLIC_ILD and CLIC_SiD ﬂb

Two general-purpose CLIC detector concepts

o
* momentum resolution: 3wl —hosmearg 4
e.2. Smuon endpoint 5 o —6, Jp=x10° ] Based in initial ILC concepts (ILD and SiD)
& Higgs reCOilpmass Higgs coupling to muons af 76”‘@:&(10!; Ophimised and adapted fo &I Ciconitions
- . ) si‘nuo_n ] CLIC_ILD CLIC_SiD
| Tpe P2 ~ 2% 107° GeV™ | xf end point | ‘ i :
H 2 . 2 L
* jet energy resolution: my 05=""506 7000 1500 2000
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o5 for i g ———— ‘W -
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E 35-5% Ejets) E 6 f\ :Eﬁ:%ﬁ:’ Ziii
- . . = B
* impact parameter resolution: mi £ 4 wo |
e.g. ¢/b-tagging, Higgs BR jet reco
§ - \\‘, 4
arp = 5®15/(p[GeV] sin2 6) ym ) \
L
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* angular coverage, very forward electron tagging

L.Linssen

Lucie Linssen, KILC workshop Daegu, April 23 2012

Lucie Linssen, KILC workshop Daegu, April 23 2012 19

combined p;and timing cuts @
Challenged a severe experimental
conditions and obtained encouraging results

CLIC tools and experiences are/will be
beneficial for ILC comunity

e'e” —» H'H™ — tbbt — 8 jets

1.2 TeV background in 100 GeV background
reconstruction time window after tight cuts
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Busy year, many mllestones

May 16: European Strategy Meeting @ PARIS
May 23-25 : ILDWS @ Kyushu, Japan
July 4-10 : ICHEP 2012, first results from 2012 LHC running

Soon after ICHEP 2012: Public draft of Physics panel.
comments and signatures will be asked.

July 31 : Deadline for submission of materials to the Cracow meeting
updated version of physics panel document

Aug 21-23: SID WS@SLAC

Sept. 11-13: Cracow meeting

Sep. 21 : DBD first draft

Oct.22-26: LCWS2012 @ Arlignton

End Nov. : Polished DBD draft given to PAC

Dec. 21: Final DBD given to PAC

June 2013: Snowmass
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. LCWS12 International Workshop 0
Future Linear Colliders ::

LCWS2012

Oct. 22 - 26, 2012

University of Texas at Arlington
Registration to open May 1 (us time)!
See you all in Arlington, Yee-Ha!

A LCWGS 12

't_',‘,'./ International
Workshop

on Future

Linear Colliders

www.lcws12.0rg



http://www.lcws12.org

Conclusion

LHC result is emerging
Approaching the end of DBD era

Let's
Complete DBD as planed

Be ready for the next step

A step to realize a project




