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B $ D i *-‘-'Z 3_ % ig / e We prioritize efforts to realize the ILC as Global Project, taking a leading role in advancing ongA
d K3

ing initiatives. We will engage with international partners to discuss governance, responsibilities,
and site selection. We intend to develop and expand our scientific and promotional activities to

6}%%% @ #i‘}ﬂ&%‘l‘ @ host the ILC as Global Project in Japan.

e We also extend our activities in other Higgs factory proposals as a collective approach to maximize

( 2025 ) \ the chances of timely realizing a Higgs factory.
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2013, 2016: China Xiangshan Science Conference

concluded that CEPC is the best approach and a CI:’ @
major historical opportunity for the national

development of accelerator-based high-energy ( 2013 )
physics program.

2017: Japan Association of High Energy Phys’ ?daxed B 2|K
(JAHEP) proposes to construct A 250 Ge Veen®:
of mass ILC promptly as a Higgs factory. ( 2017 )

2020: European Strategy for Particle Physics,
An electron-positron Higgs factory is the highest I—na vy
priority next collider. For the longer term, the

European particle physics community has the
ambition to operate a proton-proton collider at th~ a‘ed? ( 2020 )

highest achievable energy. VP

2022, ICFA “reconfirmed the international

consensus on the importance of a Higgs factory as ICFA
the highest priority for realizing the scientific
goals of particle physics”, and expressed support ( 2022 )

for the above-mentioned Higgs factory proposals
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95% C.L. upper limit on selected Higgs Exotic Decay BR

5K 5
THE UNIVERSITY OF TOKYO

m HL-LHC
“|mILC (2ab™)

mILC* (2ab™)

BR(h-EXxotics)

_ _ % Sg—clipzrse(;igga,r;,(: ,=e?;) 2 2?5-310%, +30%) M@ = 30 GeV | Limr.
2 7:— DWH
Fully Invisible Higgs Decay H — ¢¢ — (bb)(bD) £ o | e
95% CL BI‘ = 0.16% j:: B ::qqq
e H ‘ s—
4 LHCoAL LTI "El3) Lvw)r.. I .
¢ BRTOERE % s L 2HF o [T S

70 80 90 00
(mo +mg )/2 [GeV]



18

—— 1Y% -VDITR)LF—ORX

E, m

Y=7 74 X—DEH
Energy Extendability #°

CIN-1A N X 7
N

vyvuabuavisg
E, m

E4
m*R
ITRILX—DA4FEIZLH

AE




19

S

5K &
THE UNIVERSITY OF TOKYO

LC - Energy Extendability
125 + 125 GeV

—— —

R RR: 25-30%, ZoR..
. PEH  BIHEDE 31.5 MeV/m = ?

SM»6 DX v
- J/s=1TeV

ARLO ER + T RELRE

+E GeV

- 4{E4¥RIVT 3HM
30412 availableZ & €N {#E S

)JUJZE’U fic x N

'+ E" GeV

—»;4—



20 3IRiIcH I ZILCOMUEST I

5K ¥
THE UNIVERSITY OF TOKYO

[Al @VwWZF X —THRFEHFRILTCERIE

LHC : 14TeV (- eg f3%kst@ FCC-hh: 100TeV /Energy#i3& LC : 3TeV)

(B) - 1%

(B 8EFE—L"F" T

EWFBH RS

= U= $5/CMB
Proton D C Particl
oooooooooooooooooo : a R

Neutri

Witk 2BREIBBATE
J-PARC, B-Factory, t8[&
AE - At~q/2»h

- A EHRIR 5B o .
c IR I3 I FINXN—IBRYIRZ D — BUA*§U0)7 274 7@8?3*6

(i3 0% ) 275 8 DM £ BAL




21

BR(h—EXotics)

a
=
QO
o
C
O
2]
(@)

Q0
(7))
(o))

2

I

(Vo
(@)
C

Q

R
O
(]
| -

o

Higgs Coupling

N
N ) o

250 GeV

Higgs Exotic Decay

m HL-LHC
1 miLC (2ab™)
miLC* (2ab™)

95% C.L. upper limit on selected Hig

il

Me, (bb)*ME, +me, (")»«MET bosmg, Dme, Tremg, [(00)(py,

380 GeV

)

o 05

C

2 04

(&)

&

® 03

3

5 0.2
0.1
0

Higgso B C#6

P(e+,e-)=(0.3,-0.8): — Higgs-strahlung (ZHH)
— WW-fusion (v v HH)

,-0.8): ... Higgs-strahlung (ZHH)
--- WW-fusion (v v HH)

P(e+,e-)=(0.6

my =125 GeV

SMoV(g)L
K% 3% €02

BRADFHOEZE
(B v J RIBDIE)

EVTRARTYI¥IL V(D)

REOAEBET
EfgcE34H

400

600 800 1000 1200 1400

centre of mass energy [GeV]

550 GeV >>> 1000GeV? >>> multi-TeV?

HF % @ $t#:1%5 i< & 3 Energyikiak

top mass >> Vac. R EMH

124

AM(%,%2) [GeV]

126

my | GeV

128

(Electro-Weak) SUSY

July 2024  ATLAS Preliminary +/s=13TeV, 136140 fb~!

40

20

10

0.5

T L R

U LR

|I‘I)I|III

P —

S o 05TeV

1.0 TeV —

_ 4
_ - 2.0 TeV

_ —

- 5.0 TeV

——————— . 10.0TeV
P 20.0TeV ]|

- M; =Mz =100.0TeV

e e b by by by

100 120 140 160 180 200 220
m(xy) [GeV]

SMoV(g)L
27306 ¢l

Rrrovib

EvIRig o

¥

5t K ¥

THE UNIVERSITY OF TOKYO




22 /s=500/1000 GeV : Higgs Self-Coupling : 13

Sl
 Higgs Potential D2 IdE—RIEBICL o TRIT > T W multi-TeVICE 3 2 &
* (EW Symmetry Breaking® Dynamics¥E 2% kv FizZ % 5?) HIIAULE 5HIR
Higgs Potential ( V(H) ) ¥ & 4 O F & 2% % Potential minimum>a & CE R

1 1
V(H) 3 22 e o B+ 2+
Higgs mass term Higgs self-coupling
In SM , " ’ e
4 _ My
A=23=2y) = 202 0.13 e A ¥, Not reachable
my~125 GeV,v~246 GeV y ., evenfor HL-LHC
g -
« ERT A3 CAELT. AsmEt®ET 3 [ADREEDOXV ¢ BSM ]
> LOAEMEA Asmé—HKLLEWiES - 2HDM (Yukawa Type-I) A: -0.5~1.5)
* a sign of BSM? « EW Baryogenesis Model A: 1.5~25)
* a hint of EW Baryogenesis?... ABDBKE XV B ITheMH

SMo RBWwWF R+ & BSM (Zsensitive

2HDM Type-I : all fermions couple only to one Higgs doublet
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Damping Ring

e+ Source

Vs =250 GeV
FXro 1o

e- Source e- Main Linac
A

Interaction point [ ’&.(
Detectors

e+ —— e-

e+ Main Liinac

pre-accelerator

Parameters Value

. Beam Energy 125 + 125 GeV
extraction : :
few Gev | SRF Technology f\ir\mgl . &353‘1’2‘3: Luminosity 1.35/2.7 x 1034
LT 4 / Beam rep_ rate 5 HZ
- TR s Sl s curatior 0.73/0.961 ms
— — # bunch / pul 1312 / 2625
e unc ulse
SR80 70 SRR EE P
sh 7 Beam Current 5.8/8.8 mA
o t e AQN
OWSIOPPE! _ Beam size (y) at FF 7.7 nm
e —h. BN OCKELEE,IH 5D IFHER _ _
SRF Field gradient <31.5>MV/m
= %EEE%EE z Work PaCkage (2 L7z #SRF 9-cell cavities _ 8,000 (~ 900)

@69 %o R&D Framework ILC-Tech. Network AC-plug Power 111 / 138 MW
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ILC250 - BAEA - PHRR IDTiz & 3 "Pre-LabigZz |
ILC250IB 5 HZDRIEESE R — Pre-Labf%17 1365881 8
— Beyond SMo b @tk & H1E 3 (£ 2HPFHERE

2010 2013 015 2017 2020 21-22 o

® > ® -@—@ >

TDR
LC 250-500GeV ILC-250 ILC Int. Develop. Team (IDT)
(1% 1 TeVILE ) (LCC)

1/
DESY 17-180 11 infemational development team
THE INTERNATIONAL LINEAR COLLIDER CERN-ACC-2017-0097 =] L]

‘TECHNICAL DESIGN REPORT | VOLUME 1: EXECUTIVE SUMMARY

The International Linear Collider

Addendum to the International Linear Collider Technical Design Report published in 2013

ILC International Development Team (IDT)

BARIZEBZRITZILCOI-0.
ILC Pre-Lab 0 #1{5 (BRREVFRE)
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MRE,LEZ/:2—F<=y 7 (IDT)

BREE TO IR FFH iR RPN 2R/ ELR
Technology Network onstruction Phase
Phase ~10 years for the construction and commissioning
2021 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

ILC-Tech. Net. ‘. ILC Labo.

(Step-1] <— +r—@»% % > < Global ProjectDfiZ + s/ re v 2
cILCORBRF I LT >HROWRE/BFIZ. - N5GlobalZ7uv=22 bt LTEDR/-HDERET S
c BEMH/IB—, EESB -, WEBBOTE, 4 FORESE. etc. FHHAERD B

(Step-2) (1) ov—wizitv EEROBZILCORZ s, e LTl
BROVIRE +BUFd. Global Projecté LT, EALRILCEEZ 2. EZKRR T 20, E@wS 2

(a) BABUAFIL. ILC250% KR F 352 L~OBLERBT S
(b) Europeid. Az id. M2 ORWEF YA e > T BEFHEATC 250 > 380 > 550 GeViRE... &2

ST, 248 TEAC. KRDEDH XTI Z5DIL"RVWI L
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WK
Altitude (m) Civil Engineering max slope: 0.22 % Avg. Tunnel Depth: 100.65 m
o Itk " o i )) [5 o ]
e FXRIV 33.5 km - [ e | (e )
+ RF 20.5 km < TN ¢
(+ 2 IP)+ R&D + Fixed Target .
s S
s g e Phase-1 SRF %18 & & Z\wC HF & L 8%
0 on Model ILC Japan Cross section
® Uperation Model | Implemented at CERN
+ HfmH6F - ZaX105F = Data Taking: 2042 Diameter
+ Phase-1 (CHF 8.3 B) 1.4%kM FCC-ee®¥45<( b w g
« 250 GeV - SRF - @ik =
- 2.7TE34
+ Phase-2 (CHF 5.5 B) +~13kmM :
- 550 GeV - SRF same technology - Luminosity x2
.- 6E34
+ Phase-3

- EREZRT. TeV Scalen

European Strategy 2025-2026 "D 1204 v 7y b ¢ LTREB AN
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- stage 1: FCC-ee (Z, W, H, (tt) ) as Higgs factory, EW & top factory
- stage 2: FCC-hh (~100 TeV) at Energy Frontier, pp collisions

FCC-hh
) Rough estimates B. Auchmann
Bottom line: HTS technology must ss,\_e\,e\s
e "
: catch over the coming TechnologY Re“"f“ :
. VR ? 10 years in i 2/ 3 j’ ;‘{ A{g :

:‘. SC;:\;Ucol;n/ .: TRL to LTS j’ r .;i gv } ;
- fi 3 / ‘? &
\ y j pu g igj a‘-’f f ﬁ{f

Bi-2212 ReBCO@14T NbsSn@12T
IBS ReBCO@20T Nb®Hn@14-16T Nb-Ti@9T

Collider Center

“Realistic” schedule takes into account:
O past experience in building colliders at CERN
Q approval timeline: ESPP, Council decision
Q that HL-LHC will run until ~ 2041
- ANY future collider at CERN cannot
start physics operation before ~ 2045
(but construction will proceed in parallel to

h

deteclor and computing tunnel and FCC-ee

(Concepiual Design Repont

starts

Conceptual Design Feasibility Study Project approval by - )
O T et~ - - R FCC-hh g HL-LHC operation)

1st stage collider, FCC-ee: electron-positron collisions 90-360 GeV
Construction: 2033-2045 - Physics operation: 2048-2063

2nd stage collider, FCC-hh: proton-proton collisions at =2 100 TeV
Construction: 2058-2070 - Physics operation: ~ 2070-2095
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@405 [A) ete- Higgs Factory — [(B] Energy Frontier~
AR

(A) HiggshiFoRBZAEILL ) RoFYPEBO I v —2 5 - %
— Higgs Factory T* %

(B] [(A) oBRZFIER & € DEFRATORR QIR T RO IR
Energy Frontier C. |HF/FED 'TH?, EAEB LTI

A (IP)
30 mrad

FCC-ee

(CERN)

ILC 250

jepll £ I DRP)
o

MAzh0R2s (BKI0km)
Ogwii /)iy

B R 20km
Og&xazxt ¥5H

OB - - BF~DIiEEM O@tEax bk & (120 MW )
X gsFaxts ( 2IMLLLE) NBFRIOH (TBIdl 2, 22222 FLENS)
X B2 2 F35 (300 MW ) ANNVI/)vT4— (BBAUEILTDITEE)

ILCIcHEHOL? FRvF—Y

(A) 0B SFORBREILI 2T
(B) 3o I EH (FHFRzAINVX— & BE) A

(B) /s 100 TeV p-pfii EERE " SECXT VNS SRS A RN TR
(16THE ¢RAFETINIL)




c TR FYIBOKXKBE

s FHEDIL ) L. KEDIBHR
s BNHEILoTWVWBDH? S ERoo /218, ZHNIZBEZ-W/IEBREL -V

o TLImIRESDI BRI L Y —v
« EWRS —nvI co®iB  JTEOWIB ok, // € DWMNDDynamicsizcoWTidf =4 F
c RO—F5~DFEEH 0id. Higgshi FDEZAE
— Higgs Factory0 SR 13, tRoavev¥ =2

» Higgs Factory
« 3o 7uR—-% (FCC, CEPC, LC) RMMIS, 24 v 71, BPECTERLHBR
c LCAY) —XFTINLY Ya—=YayThHhdI LIZDWTDER - %
o HF for 30 OEMEH = A vX —LENE (REDTFEH 2 - ere-DF )

e LHCoO X 0 H85 5t @
e HWVWXZFLHEIZ, (RS /RES/PEB]) LoBLTHHRMAROWMDILKAAHIE
s MEPREZD/-OITHAAROEFZE( L RITVITLEVWERB oTWEF
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RERE

BiR (ZREATIN)
BERERICAI > fz9t)LZERT

LS Sttt sttt b DIBRZDED : 35MV/m
'Ry 'y 'yien Qf : ~1x1010

BE (E2a1-))
8ERADE1—)L
ILRAES : 31.5MV/m
QfE : <1x1010 Rey.Hori/KEK

=l
SLCY>S-KEKB

ZHBZ BAED =

588 F ALK B :

3V BETIR ATF-FFCEE/5E

37nmZ L TE (Ckeep.

13

WP-prime 8~10: 5% FiIREF

o ILCTHELINZHAMIZBI LT, ShowstopperldFEL LW
o —h. SEMBITIRBRLINDIENE, S HI=Fa7 Il LTHEIRIEGH
o BMOILEELZBAREIM) 4206, MIRTul/ L eEDRRVER




» Higgs potential

V(h) = =m*h* + —A h* dinpy
2 4

1

1

1672 dA

» 1-loop effective potential at large &

Veff(h)

V.(h) ~ %l(h) h*

1.0 le36

- X 2DFHD EW Vac.

A(h) <0 @h~1010GeV H

meta-stable

EW vacuum

J

T

~~ tunneling to true vacyum

105

108

101t 10 107 102
h/GeV

one-loop

one-loop RG equation of A and y:

2 2 2 2 2N\ 2 9\ 2
:12)\(2)\+yt2_w_9_2)_6y;1+6(gy+92) +12(g_2) |

EW vacuum decay rate

logo (¥ X Gyr Gpe?) = — 785+ 55125

A DR N
Amy, |Am] Aa;

120 122 124 126 128 130
mp [ GeV

c.f. So Chigusa (2023 Tera-Scale WS)
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cross section [pb]
O
N

O
N

v s =350 GeV % 7- Y C Energy Scan =* muop

February 2019
T

- tt threshold - QQbar_Threshold NNNLO
| ISR + ILC Luminosity Spectrum

— default - m;° 171.5 GeV, T, 1.37 GeV
-------- m, variations = 0.1 GeV
- ----T, variations = 0.15 GeV
_ theory uncertainty

.....

200 b total

-
-="
-----
-----
g -
-
-
-

I simulated data points

Pk efficiencies and signal yields
L from EPJ C73, 2530 (2013)

Threshold Scan

340 345
s [GeV]
% \,J\aw
W
<
P

! I !
350

¥

5K &
THE UNIVERSITY OF TOKYO

— short-distance mass (theoretically well defined)

Am ~ 20 MeV (statistical)

Am ~ 50 MeV (SYS.: higher-order loop, as)
EPJ C73, 2530 (2013)

EW Vac. Stability D ¥l#ff i+ 2 2 #5E

(c.f. LHC o (tt) n-differential NLO 1732 + 1.6 GeV)

Reconstructed Top invariant mass

Need to model soft-gluon radiation/exchanges

( theoretically not well defined )

LHC MC template method: Am ~ 600 MeV

MC mass < Theoretical mass mapping studies on-going

O
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« ITER% ¢, B% DGlobal Projectic 3~
= DToxTIcZEE 2 n/-EERHERE (IEP) THW
¢ REMIRB[OFEICERLHEMRBICH LT, BROIGEE LTRIBETLR
=p [LC Technology Network
s BANDRT — 27 FnZ— Lt OBBRIBE
=p [LC-Japan / KEK ILC#:#
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MRE,LEZ/:2—F<=y 7 (IDT)

BREE TO IR FFH R e P 2R/ ELR
Technology Network onstruction Phase
Phase ~10 years for the construction and commissioning
2021 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

ILC-Tech. Net. ‘. ILC Labo.

(Step-1] <— +r—@»'% % - < Global ProjectDfiZ +:#m/ x4 2
CILCORFIEL FBOUROMRE/BM L. niGlobal7uv=2 + L LTED 20 OHRES S
c ERSB—w BEEPBr—v HEMBBOFEE, YA FORESE etc. W—WNERDD

MHREALD D B L
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