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focusing on physics & detectors

= excluding political aspects
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ILC Tokusui Workshop 2013:  Dec. 17-19, 2013

LCC#Physics&Detector#Charge#�

!  The Associate Director for Physics and Detectors will be 
responsible for activities that advance the physics and detectors 
of the linear collider.  He/she will coordinate the world-wide effort 
to develop advanced detectors that are appropriate for either 
accelerator technology. "

"
!  The Associate Director will report to the Director.  Working with the 

community, he/she will prepare the way for collaboration formation 
and detector construction for when the project is approved."

!  Initially, the Associate Director will focus on"
•  Building the physics case for a linear collider;"
•  Coordinating R&D on advanced detector technologies;"
•  Developing validated detector concepts for both accelerator 

technologies."

ILC$Timeline$$$
Proposed$by$LCC�

•  2013$7$2016$
–  Nego;a;ons$among$governments$
–  Accelerator$detailed$design,$R&Ds$for$cost7effec;ve$produc;on,$site$

study,$CFS$designs$etc.$
–  Prepare$for$the$interna;onal$lab.$

•  2016$–$2018$
–  ‘Green7sign’$for$the$ILC$construc;on$to$be$given$(in$early$2016$)$$
–  Interna;onal$agreement$reached$to$go$ahead$with$the$ILC$
–  Forma;on$of$the$ILC$lab.$
–  Prepara;on$for$biddings$etc.$$

•  2018$$$
–  Construc;on$start$(9$yrs)$

•  2027$$
–  Construc;on$(500$GeV)$complete,$(and$commissioning$start)$
$$$$(250$GeV$is$slightly$shorter)$

Develop the state-of-the-art components and systems, and 
complete the detector design based on the concept of PFA that 
realizes the physics of ILC within a framework of international 

collaboration.  
→ lead the formation of a detector collaboration 

Goal 

21#

PFA 
 Key components : Vertex detector, TPC, Calorimeters 

            

JSPS specially-promoted research 
A Global R&D Program of a State-of-the-art Detector 

System for ILC  
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Our Goal
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K.Fujii @ KI/KEK 2013, Dec. 10, 2013

TPC
VTX

CAL

Super Conducting Solenoid

ILD Design

Rey Hori
Vertex resolution                2-7 times better　
Momentum resolution　　  10 times better
Jet energy resolution           2 times better

Detector ILC ATLAS Granularity

Vertex Det. 5×5μm2 400×50μm2 x 800

Tracker 1×6mm2 13mm2 x 2.2

EM 
Calorimeter

Silicon: 
5×5mm2

Scintillator: 
5×45mm2

39×39mm2 x 61

x 7

Ultra high granularity is a key!

Performance Goal 
      as compared to LHC detectors

W/Z separation by Mjet

International Large Detector
Optimized for Particle Flow Analysis

View events as viewing Feynman diagrams

MJet → W/Z/t/h ID → pμ

→ angular analysis → sμ
Missing momentum → neutrinos

+ thin & high resolution vertex detector
+ hermeticity down to 10mrad or better

Excellent PFA performance
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Physics
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6Overview
Koji Tsumura

Precision matters to determine the next 
scale!

Precision matters also for the fate of 
our universe!

We are now talking about 2 new forces!
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7Global Fit (Higgs Couplings)
Junping Tian

What we measure is σxBR with 
one key exception: σ from recoil mass
σWW xBR(bb, WW) is also very important

Recoil Mass
Shun Watanuki

Tatsuhiko Tomita

Leptonic

Hadronic

For recoil mass method to be really model independent, 
efficiency should be independent of Higgs decay modes!
This conditions seems to be satisfied to 10% level!
→ seems to be promising! → more study

mh=120 → 125 Update
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8Higgs BRs

Hiroaki Ono

ττ Shin-ichi Kawada

γγ Constantino Calancha

Invisible Akimasa Ishikawa

Hadronic

mh=120 → 125 Update

5.3σ

13.6σ
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Self-couplings Masakazu Kurata

TTbar Threshold Tomohiro Horiguchi
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Overview Tomohiko Tanabe

Quasi-stable Stau Takuaki Mori

BSM Physics

The blind corner is not unlikely!   Naturalness suggest compressed spectra
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mh=120→125GeV update in 
good shape, should study 

systematics and theoretical 
uncertainties

More effort needed for self-
coupling and rare decays

More effort also needed for 
BSM physics 
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Detector R&D
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ILD Japan focuses on

VTX, TPC, and CAL
as the three key elements to 

high performance PFA.
As a host, we also need to 

take care of MDI, etc.
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MDI
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IP Stabilization
Toshiaki Tauchi

Vibration sources
Takahiro Okamura

Detector Solenoid
Yasuhiro Makida

On#site(winding(or(Factory(winding?�

17.12..2013� ILC(Tokusui(Workshop�

On#site(winding(� Factory(winding�

Lead(Bme(� 2 It(is(impossible(to(complete(the(
manufacture(and(performance(
test(of(the(solenoid(in(3(years(
aGer(the(compleBon(of(the(
assembly(shop.(�

1
�
�

Before(the(assembly(shop(
become(in(service,(R&D(of(
manufacturing(and((
fabricaBon(of(modules(can(
start(in(the(industrial(facility.�
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On#site(winding(or(Factory(winding?�

17.12..2013� ILC(Tokusui(Workshop�

On#site(winding(� Factory(winding�

TransportaBon(
of(parts(or(
modules�

�
�
�

There(is(no(problems(
for(transportaBon(of(
coil(parts(and(
conductors.(
�

�
�
�

TransportaBon(of(single(solenoid(
module(of(φ8(m(×L2.5(m(and(single(
anB#DID(of((W4.2(m(×L3.4(m(×φ8.4(m(
needs(special(route(without(
obstrucBons.(
The(modules(can(be(carried(in(with(
W3.8(m×H9(m.((�

vertical offset btw 2 beams < 0.5nm for L>98%(nominal)
50nm QD0 jitter --> 1% luminosity loss (assuming feedback)
                                 Okugi-san claims this is too large.
Consistent commissioning strategy should be formulated.

identified various vibrations sources of cryogenic origin 
and considered counter measures

compressors and cold boxes should be kept as far 
away from the IR. Use of superfluidity, mechanically 
different flexible tubes to avoid resonance

we should also watch out for possible vibration from 2P-CO2
detector cooling channels

Solenoid should 
be ready before 
installation of 
most detector 
components
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Vertex
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Small size prototype

17

Overview Yasuhiro Sugimoto
Original plan for sensor R&D in FY2013

Large size thin wafer
Small size 5um pixel

Achievement
Large size FPCCD

Same format as 2012 large prototype
Mechanical prototypes of thin wafer
Working prototypes of thin wafer (bare chip)
Working prototypes of thick wafer (bare chip)

Small size FPCCD
Packaged prototypes with 6um pixel for radiation damage 

test (Same format as 2012 small prototype)

Advantage of 2P-CO2 Cooling
• high cooling power due to high latent heat ~300 J/g, high pressure ~ 

1MPa @-40℃,
→ less evaporated gas volume → ~ constant pressure 
→ ~ constant temperature everywhere in the cooling circuit
→ allowing use of thin tubes → less cooling materials
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Radiation Damage Test

Damage due to neutrons
• Irradiation of O(1010) neutrons/cm2 would cause 

Charge Transfer Inefficiency
• simulation predicts a flux of ~1.85x109 neutrons/

cm2/year
→ need to test it experimentally

• Pilot experiment at CYRIC of Tohoku Univ. in Oct. 
2013
→ a lot of hot pixels and some CTI increase 
observed after irradiation.

• More tests in future, varying op. cond., natural 
annealing 18

Shuhei Ito

Readout Electronics Hisao Sato
For beam tests

For large prototypes

~ 109 neutrons
18



TPC
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Overview Takeshi Matsuda
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Asian GEM Shin-ichi Kawada

Discharge problem
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Laser Test Ryo Yatsukawa

Laser�
Op(cal+system�

ALTRO+Chamber�
Laser+Test+Bench�

260mm�

320mm�

40mm�

60mm�

Quartz+window�

Test+Chamber�

+
+
+
+
+
+

It+has+1mm+
electrode+gaps+on+

both+sides.�

+
+
+
+
+
+
+

Top+side:+No+gaps+
BoEom+side:+
0.5mm+gaps+

Old+GEM�

New+GEM�

Nd-YAG laser�
wavelength: 266nm 
rate: 1~20Hz�
(Using 3Hz)�

Distor(on+~800um� Distor(on+~150um�
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Electronics and Cooling Takahiro Fusayasu
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CAL
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SiCAL ECAL Overview Daniel Jeans
Physics prototype

Technological prototype

Simulation studies

ScCAL ECAL Overview Katsushige Kotera

2nd test beam (July 2013)
system tests in multilayer config. 

w/ power pulsing

Advantage
    10^8 --> 10^7 by strip   sigma_t < nsec
Physics prototype
       sigma_E/E ~ 12.9+/-0.4/sqrt(E) + 1.2+0.4-1.2%
Technological prototype
        2-layer
Sci MPPC unit R&D
        aiming at 1mm thick Sci technology (current 
2mm thick)
        7 p.e. for MIP
        long MPPC, readout from bottom
        new MPPC 10000-pixel
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Robustness of a SiECAL in PFA Hihiro Kozakai

SiECAL Technological Prototype 
Test Beam at DESY

Yuji Sudo
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Si sensor Tatsuhiko Tomita

ScECAl Test Beam Tomohisa Ogawa
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Scintillator strip Takuya Tsuzuki

MPPC development Ryutaro Hamasaki
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Software
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Hybrid ECAL Optimization Hikaru Ueno

FPCCD Tracking Tatsuya Mori
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LCFIPlus Taikan Suehara

Computing for ILC Exp. Hiroaki Matsunaga
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Outlook
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ILD Detailed Baseline Design
Letter of Intent
May, 2009
~700 signatories
~120 from Japan

DBD 
in ILC TDR 
vol.4
June, 2013

ILD Meeting in Cracow, Sep. 2013

arXiv: 1306.6329

ILD DBD completed and handed to LCC Director, 

Lynn Evans on June 12, 2013.  
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Detailed Baseline Design 
completed,

we are now entering
 the phase for the

final engineering design!

34

34



355(3+2)-year Program

Extension of Toksui Program

We (ILD Japan) have submitted a proposal 
for ILD detector R&D to KEK in June 2013

• R&D from global view point as a host:
• MDI related items, platform, mechanical structure, solenoidal magnet, 
cooling system, forward calorimeters, etc., which belong to the boundary 
region to the facility part of the ILC lab.

• R&D as ILD 
• 3-year preparation for the expected proposal call in 3(?) years as ILD
• followed by 2-year detailed engineering design assuming the ground 
breaking will happen 2 years after the proposal call (=project approval)

• R&D as ILD Japan
• Preparation for technology choice for sub-detectors within ILD
• demonstrate technological advantage, subgroup ability to realize it, 
keeping industrialization (mass production) in mind

~$22M / 5 years
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