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3—0O+w/\(European Strategy)

Chair: Tatsuya Nakada (Swiss Federal Institute of Technology Lausanne)

e) There is a strong scientific case for an electron-positron collider,
complementary to the LHC, that can study the properties of the Higgs boson and
other particles with unprecedented precision and whose energy can be
upgraded. The Technical Design Report of the International Linear Collider (ILC)
has been completed, with large European participation. The initiative from the
Japanese particle physics community to host the ILC in Japan is most welcome;
and European groups are eager to participate. Europe looks forward to a proposal
from Japan to discuss a possible participation.

77 (Asia ACFA-HEP)
Chair: Mitsuaki Nozaki (KEK) 3 ACFA-HEP Meeting on 17.07.2013 in Chiba
AsiaHEP/ACFA welcomes the proposal by the Japanese HEP community for

the ILC to be hosted in Japan. AsiaHEP/ACFA looks forward to a proposal

from the Japanese Government to initiate the ILC project.
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FE4E Snowmass process (AZ2=T4—DNEAE)ERET
P5 (Particle Physics Project Prioritization Panel): 5 8 RIZ&E

The interest expressed in Japan in hosting the International
Linear Collider (ILC), a 500 GeV e*e~ accelerator upgradable
to 1 TeV, is an exciting development._Eallowing substantial

running of the HL-LHC, the cleanliness of the e*e~ collisions
and the nature of particle production at the ILC would result
in significantly extended discovery potential as described in
th ections, mainly through increased precision of
measurements such as for Higgs boson properties. The ILC
would then follow the HL-LHC as a complementary instrument
for performing these studies in a global particle physics pro-
gram, providing a stream of results exploring three of our

Driversffor many decades. 9
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Project Recommendations Continued

 [R11] Motivated by the strong scientific importance of the ILC and
the recent initiative in Japan to host it, the U.S. should engage in
modest and appropriate levels of ILC accelerator and detector
design in areas where the U.S. can contribute critical expertise.
Consider higher levels of collaboration if ILC proceeds.

— The meaning of “modest” will depend on the HEP budget
* Initial support will be by redirection of effort
— The meaning of “appropriate” will depend on the areas where Japan
would like us to help
* We believe the current priority is for site-specific accelerator R&D and

design efforts
— We await further discussions with the Japanese government

%>, U.S. DEPARTMENT OF Office of 1

ENERGY science




FEA
DHEFMNET

EfF&
RER@
RIR
1 (201
3 .
11)




LHCO'YWIELDE&E




RAFPEFOREZEFRE
ERATEOBNDOERICHSMEDAES
B ? EAEVT RER 2

GRS

ENHEE

1D K — (V+—2 LT+ D#fi—)

EXiE? RERT? ZRFEHER?

ERMEDOIER
X FRIE 2 Strong CP MO #ih ?

FHOIMERER (ERIRILT—)DIERK

A2IL—a VEDBEE? EEOIRILE—?

12 SNl L CEERICHARAT D

ExE? > BXER 7

RE

BB A CLDELAMISED H

« BV RRFETO—TELTHES

.
=

=

TRl EREDE
AR

REZYWEDREIC

EER

=05




Fermion Boson

D X FRTE

Fermion—tif
FEEEVIT Ry T




Energy Frontier Colliders
e+e- & ppDAHFEZNE

electron-positron collision Ex. Higgs boson production
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Top Quark & Higgs BosonM¥EE
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Model-dependent fit
ATLAS-1 [} 1LC 2504500

B ATLAS-2 I ILC 250up+500up

CMS-1 ILC 250up+500up+1000up

ATLAS/CMS:
Lumi 3000 fb-1, sqrt(s) = 14 TeV

ILC 250:
Lumi 417 fb-1, sqrt(s) = 250 GeV

ILC 500:
Lumi 833 fb-1, sqrt(s) = 500 GeV

ILC 250up:
Lumi 1920 fb-1, sqrt(s) = 250 GeV

ILC 500up:
Lumi 2670 fb-1, sqrt(s) = 500 GeV

ILC 1000up:
Lumi 4170 fb-1, sqrt(s) =1 TeV
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" — = fTOor—ODEEIL, FHFYERBIZEITSR
0.6 byIor—oRR BEENSA—EDVED,
-SUSYDIBEND X —ILIZBE %
-BHEAEY T AERDRr—ILERDD
"HAROFHOEZOZERICE R

WFhDigEE. 0.1 GeVOREMNERSIID

Am, (GeV)

0.10
0.08 B 3s bands in
- M, = 173.1 £0.6 GeV HgrayL
[ asHM,L= 0.1184 %0.0007HedL
— 006 M, = 125.7 £0.3 GeV Hbluel
£
=
2 004
2
g L
5 0.02¢
5 WS ~L M= 171.3 Ge
&0 - NS -
= 0.00 —
HL-LHC ILC i TS 020
3000 fb- 100 b ~0.02| TN~ <a HLL=0.116
Vs=14 TeV  Vs=350 GeV f M, = 1749 Ge\
_0‘04 = | | | | | | | | | | | | | | | |

102 10* 10° 10% 10' 10'2 10" 10' 10'8 102
RGE scale min GeV

HL-LHC, Ref: arXiv:1311.2028

Degrassi et al. JHEP 1208 (2012) 098 [arXiv:1205.6497] 206



ryTHA—HEZRI O DESDEE
= BXIMELEERFTEAEITTHLC
EERFETIVGEEZDETES

ILC Vs = 500 GeV

L = 500 fb-" il A1,

trtr Z
10%
) Atrtr”Z
<cmn RS With SUR)R X SUQR), X U(l)
A ! : : ‘SM‘-LSU&SY : : trtrZ
-80%  —60%  —40%  —20% 20% 40% 60% 80%

A RS warped with Hosotani mechanism
AdS; with Custodial O(3)10%+

A Little Higgs

SD Emergent 4 —200/1 RS with Custodial SU(2)

LHC 300 fb-1

Composite Top

Deviations for different models for new physics scale at ~1 TeV.
Based on F. Richard, arXiv:1403.2893



= ,mq:%ﬁ IE,EODEF—E%- /,J]

1 FHOIRILX—HRK
}iq:%ﬁ ~0 % [F¥5% BEIRILX—68%

JRFGE 5 %
i E2YE 27 %
BEEITR/ILX— 68 %

(PlanckE Z DHEER) EEMBE27%
95% (LR AZR

ERMEIIFEOEENDSONU EXHHS
NBIERHMFYEFZTHEHBINLGRE




2 YE (Dark Matter) O 7 BR

ﬁEﬂd)f

20

650)124

30 40

SR S DB (kpe)

EAh=E=DAN GMm/r = mv/r

gBarst v="VGM/r

S5 57 N v=\4n G p/3 r
EAIFLALVELNESETIToTH
EEILBDLIELN,
S>ELKDHANIZEL 1cm?® HIE=YIC
BFOHEDI/3OERMELHS

HRMELRADIELL ST,

EmDEDERTHOIFRMTFZER
LBEITS = BERYVEERDAS
—ALZzRA . BEETFE

Q~ (m/TF)TO3/(QcMP1 <Gann V>)




B —JHF

8 X FRTE AL

ABS—V#+—9 %R

AHS5—LT by RER

-/ XKER

061000

by I RAKF FEER
KW H (A (H (H

RERRN ke v IR
evdR

giv1—/

EEVEIEH
e9—/ %R

~+ ~'D

H, H,|H H,

8 *f FRIE

FTIIEFA D ERT D DRI
T HRFRE, B RtEL DI,
EVORRr—ILNEFEARX
—)LELERTHEEINSLIDER
BTE3, BikERTHERF
MEAHE,

RCEH EZ& R OEx it/ —+
T—HRFIXIRERDI=H. Bxt
X B RMICEHEN TS0
ENH 5. RADHF IR *
FRIERF ISR L TRIKSES L
N iEsRIBEN TV,

BRI PETEAFERFD
P TERLELED (Lightest
Supersymmetric Particle:

LSP) Mg R MEEH LTS,

i R E X

B Bino
B Wino
B Higgsino

30



X FRE (SUSY) [FLDH D EIEZfZIR

(1) EvJARFDEEDREL
REHEROBNILEZEERDISGEFHIETEYT A FOHEEIX2RFER

(2) ZROLEVERHIENF(EX, FHOI 1D&ER Nixm
=>FHEEDERE

(3)EHFMELBRAN -BLN-BLNOAH—2FE

ﬁw
e

70
60

b BRI LM L3ED S
ilTe‘lm&l:-_d‘"_E“"“ﬁu_h‘“ 5““?‘%9?{‘ b‘%ﬁ—éhfd:[,\
i:ﬁ?‘fﬁ‘ﬂﬁ? e A

L N TR B L1016 GeVELYS
e : ) BIRILFT—RT—)LTHH
T SUSYD'BBR Hhts— Eéhé # ,7- jj %ﬁ

8107 108 10° 10° 1d" 107 10° 10* 1d° 10° 147 1d°
IHRILFE—D R —)L(GeV)

(A ENZEC DB —TRENLGEKE (REZMRTOBERDD)

HEERD®ES
& 8

8 8




ILCTORERMERFDERE

EEDEWNAHLLEDHS




LHC: T LA —/1E %
ILC: Fr——/=a—k5Y)—/iFE
> BEEGRAEZILV. JIL/—/EEICHRTELTHE

X RIS T HRE

Bino LSP

(ENEHEE,
TN HKE)

Wino LSP
(7 /=)—
I 184E)

Higgsino LSP

LHE 8 TRV (RAT5—V+—VMELVIES)
| ILC 500 GeV
R R R |

1 P 3 4 5

JILA—/EE M, (TeV)

X &% : MSUGRA/GMSB B M, : M, : M;=1:2:6; AMSB %=X M, : M,: M;=3.3:1:10.5

33



susvﬁ-&ﬁ@: HE-HEESDOFBEFAE

> - +1~ T T T T &=

1 — ~ -

pUn %y dM770 :

© goof DH % M -7

@ B sm y

§ 600 |- = simul. data .

w ]

400 |- .

[ 200 |- .
0™ 50 100 120 140 160 300 250 300 350 400 450 500

W Boson energy / GeV \s/GeV

Chargino-Neutralinoh® i /s O)iﬁFﬁ—Cﬁié’k;‘E

g(ﬁ;/hgfﬁﬁif:—;é&_x Chargino&NeutralinoW B 2 ZMN/NESLNVGE
LSP=116 GV % BT SR) DK FEHEDZ 5.

peai7 Ce O(1)% D& B i
NLSP=217 GeV () =) y



Kift— DIRAEL

ILC > M,-M,®DGUT relationZzF v Al &

LHCTgluinoAA R 2, ILC-LHCHE A D AIE TR#FE— DT ARH AT EE
LHCTgluino R DM SEFHIE, ILCIZE>TAKE—DIRED FTDgluinoBEEDF
SHATRE

M,-M,DGUT relation DF v/ —BXIFEDHEN DL F) A DREIEHAIEE: GUT,
gauge mediation, anomaly mediation, etc.

60 L ' ! ' ' ‘ ' ] ; 2000_'| L B B B B B B B B N B B B N
- ILC-RDR 11-48 O} - Baer, List ]
or = 1500 |- .
- E | i
ad B I ]
30 |- 1000 |- B
20 + E E
- 500 - —
10 - | i
0 : ' . : : MR BN R R P RS P Y B S B B B I
102 106 1070 104 0
Q [GeV] 10° 10° 10" 10° 10" 10™ 10™ 10"

Q [GeV]
35



Pl

ILCILREE

- P TSR EHE (TDR)ASSERRL

ES

BR#EEE (LCO)lz&k>TT

SEEHANEHEA TS ILCIFT O—\ILTOD T HRELTHATLE,

ILCTIEV)—ULGEBRRIET. BV RAIFETA—TELT, TeVR

F—ILIZENT, E#E
OISO Rr— L TCHOYE

WMZF B,

MEEADKRDIED SRz RIBO, Kifi—
Z Y 5. EVT AR FDERZHAS

MY TOF—)DREIZEST. EVT ARFRTUOPILDRE N

M EASETILERAT S,

FREEW CAHRANTESLEVERIEZHRT SR FERRL.
RROBICIFELER/RMEZRAT S,

CNBIEXLHCYLH-LHCTOD R ZFEZETH5LDTHHI.
LHCMHELICESZETKRY ZLDPFEHNLZHRELFoND,




