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CERN bids farewell to the LHC and enters Lon =
Shutdown 3 ) EE) 265F6H29 EIA LHCEREa—
The Large Hadron Collider is embarking on its most ambitious upgrade q:@firu n 3: ;z jj H i —EIJ'IK1'*7|:)-L
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Mark Thomson

Director-General of CERN
Talk at FCC week in June, 2026
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Maintaining this schedule is the highest priority for CERN
« essential to maintain the momentum for CERN'’s current flagship
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collider
« and essential for the transition to the next long-term project
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The CERN Council decided to update the
EREDNEEEES14 %2  European Strategy for Particle Physics

Precision of Higgs coupling measurement (7-parameter Fit)
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Bk E: FCC-ee

Z1E522: Descoped FCC-ee
(91-240 GeV, 30 MW, 27MENIZE)

At this stage, without knowing Machine [ Frecision
the reasons for which the FCC-
ee would not be feasible, the
other alternative options are
not ranked.

Physics
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Paris Sphicas

chair of ECFA
Talk at FCC week in June, 2026
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FCC Master schedule FCC-PM-PM-0004 v0.2 Sarah FIeury & Marzia Bernardini

Talk at FCC week in June, 2026
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https://indico.cern.ch/event/1552126/contributions/7119523/attachments/3290866/5884773/FCC_Scheduling_from_feasibility_to_Commissioning_Sarah_Fleury.pdf
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ZEXIARET T BYRLK Spencer Gessner, SLAC
revee the sectes ofthe iggs boson. The curren desans of FCCee and ILC meet our scentie requiemente. <y Linear Collider@CERN Workshop, Jan. 2026
https://indico.cern.ch/event/1602105/contributions/6836106/

May 2024 CERN-US Joint Statement: “Should the CERN Member States determine the FCC-ee is likely to be
CERN'’s next world-leading research facility following the high-luminosity Large Hadron Collider, the United States

intends to collaborate on its construction and physics exploitation, subject to appropriate domestic approvals.”

Aug. 2024 US HFCC: Charge letter mentions both FCC and ILC. ?oom
(o

Mar. 2025 HFCC ESPP Input: “We strongly support FCC-ee as the next major flagship project at CERN.”

Jun. 2025 NAS Report: “The United States should participate in the international Future Circular Collider Higgs
factory currently under study at CERN to unravel the physics of the Higgs boson.”

20235EP5 report[d D 2025 RESTH
AR ZIFCC-eefILC FCC-ee

Aug. 2025 US HF FCC: Decision by DOE to reorganize the Higgs Factory Coordination Consortium into the Higgs
Factory Circular Collider Organization (HFCC -> HF FCC).

00087
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The P5 Report Recommends vigorous R&D toward a cost-effective 10 TeV pCM collider based on
proton, muon, or possible wakefield technologies.
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Shoji Asai

Director-General of KEK
Talk at Open Symposium on the
European Strategy for Particle
Physics in June, 2025
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Operation Vs SR power L | Liyear Years Total [ £ Event
mode (GeV) MW) | (10 em™2s™!)  (ab™h) (ab™") yields
H 240 30 5 0.65 15 10 2.0 x10°
z 91 12.1 26(%) 3.2 4 13 5.6% 10"
WHWw- 155-170 30 16 1.2 1 1.2 1.0 x 107()
= P .
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Operation Vs SR power L [ Liyear  Years Total [ £ Event
mode (GeV) (MW) (1034 cm 28~ 1) (ab™ I 2 IPs) (ab~!, 2 IPs) yields
H 240 50 8.3 2.2 10 21.6 4.3 x10°
Z 91 50 192(%) 50 2 100 4.1 x10"?
WrW- 155-170 50 26.7 6.9 1 6.9 5.5 x 107
it 360 50 0.8 0.2 5 1.0 0.6 x10°
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CEPCHREHL!

CEPCIB SWTIREEIE (2025511H8H) Xinchou Lou

Talk at CEPC workshop in Lisbon in April, 2026

L T lj\:H’ #CEPC}FIB:F*D—LIFI Build syne-rgetic scienthéic
bug@\ﬂ]ce rnE’JA«EL'LX;E;EL_F' E4¥Xj}§$n?‘>ﬁ¢§,ﬂﬁ::}_ collaboration tg ensure

that a future Higgs+Z+W
boson factory will be

=4 n_|_ 7 > realized, and that Chinese
I_Jﬁbﬁﬁ | Wil %)nbjzu HEP community will be at
WeHER S REERN O PRI L E the forefront of the

particle physics programs

CEPC?JI]L.E% SIS ﬁun:uT:T A SAREKIARLZ—
RZCEPCHIIEE D, TrlEReEs LTRSS, AR RERAH X

CEPCTF—Z it XN B TR
GNERFCC-eef£2030FLARINIA, MIFFCEPC, HIAFCC-ee
ANERFCC-eefE2030FLARIARIZIN, N4x45miSCEPCIE "7 h" IR
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https://indico.cern.ch/event/1598929/contributions/7007917/attachments/3251393/5802688/CEPC-StatusPlan-XCLOU-Lisbon.pdf

CEPCH EIR]ZE (Reference Detector)

2025F10A6B&ZmEA & ITIRS (TDR) arXiv:2510.05260
192 (SILD. IDEAR1E) , 6691
FB43 M EZxREMX. 383 1MEMAI1474N1EE

CEPC
CEPC-SPPC Conceptual Design Report

Preliminary Conceptual Design Report Volume Il - Physics & Detector

Volume I - Physics & Detector

2015

The CEPC Study Group
The CEPC-SPPC Study Group October 2018

March 2015
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Sub-system Technologies 10x10x12 K 3' ~ SOOOHIE

Beam pipe Beryllium, ¢ 20 mm

LumiCal Silicon tracker + LYSO crystals 1B S P AR TR 2
e - (ZBRHARE+RELHRE)
Vertex Si Pixels: CMOS MAPS+stitching

Inner tracker (ITK) S Pixels: CMOS MAPS 56-nm [ — A RET B

N

Gas detector TPC with high granularity e e (REEDYERI0%NE)

Outer tracker (OTK) AC-LGAD — TOF

. RIS EERE R

ECAL 4D transverse crystal bars , (REENHERFT
== 3%/NE )

HCal Glass scintillator, SiPM + Fe
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2 wd SMZ I+ R 28

Muon Plastic scintillator bars, SiPM — (fLE SR EIERUE)

TDAQ Conventional TR S a8 . B [ R =
. (AP HEISHK) BN (dN/dx53 35 2%3%)
Back-end electronics Common
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ABIRIRNFIEE (85 mA)FIRIEE, AUSE6), X N e o e
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® The light yield of 20.7% of GS is i
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MCEPC Reference DetectorZl] AGORA

AGORA: Advanced Glass Optimized Research Apparatus

AGORAH A M—CIESRE FRIHE 1LY (CEPC/FCC)
RINCEPGIRNZRAISR AR . ETNNIKIBRIERES
AGORATERXFE "RE" WER, AUERIEREE
AGORAETFCEPCEEHRNBEAART R

Other detector R&D with Chinese leadership

Other

Physi cS detector R&D

ADVANCED GLASS OPTIMIZED RESEARCH APPARATUS 24
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https://indico.cern.ch/event/1598929/contributions/7012849/ https://indico.cern.ch/event/1598929/contributions/7014479/ 25
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TOARGMERNIZE 2] (DRD) & 7513HDRD
1’E§!@\ Key4hep5:§, FEFRNZE. B BRI
FZ . BEEFEREAESIE |

Sub-system DRD Sub-system DRD Sub-system DRD
Pixel Vertex Detector 3 Electromagnetic Calorimeter 6 Superconducting Solenoid
Inner Silicon Tracker 3 Hadron Calorimeter 4 6 Mechanical and Integration 8
Outer Silicon Tracker 3 Machine Detector Interface 8 General Electronics 7
Gas Tracker (TPC / DC) 1 Luminosity Calorimeter Trigger and DAQ 7
Muon Detector 1 (RPC) Fast Luminosity Monitor 3 Offline Software Key4hep

27
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CEPC2026

The 2026 International Workshop on the
High Energy Circular Electron Positron Collider

October 22-26, 2026 |

RIBZ=NNCEPC workshop!

10822-26H, L3

https://indico.ihep.ac.cn/event/28911/

UCLouvain
LPI
1JCLablOrsay
IHEP

INFN:

Zhen Liu

e '_ = s T

OOl @ Indico: https://indico.ihep.ac.cn/e/CEPC

ol
< E-mail: cepcws2026@ihep.ac.cn

Qe Tel: (+86)-10-8823.6061 : - 29
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LHCHZk—HL-LHC

We are here > + 4 years
| |

2025 | 2026 2027 2028 2029 2030
a1 i @2 | @3 | a4 | Q1 | | i i i i Q1 i @ @ {a@ | a | @ | a | a4 = i

LHC
SPS
AWAKE
PS
ISOLDE
PSB

L3

L4

-Year End Technical St8ps

- Long Shutdown (LS) (Re)Commissioning

Mark Thomson

Maintaining this schedule is the highest priority for CERN

Director-General of CERN - essential to maintain the momentum for CERN’s current flagship
Talk at FCC week in June, 2026

collider
« and essential for the transition to the next long-term project

BETFe=3BSA, A&ImE:EAHigh-Luminosity LHC, EHt6EFLHCHEIEE
FHERATLASFICMSIRMIZEF AL A RS, F8ELHCOFIALICERIH X!

AR ZER, BHET—RER.....

2030F=R IRz THL-LHC 2



https://indico.cern.ch/event/1552126/contributions/7113503/attachments/3289708/5881843/FCC-Week-Opening-Plenary-Thomson.pdf

HL-LHC M #& 7+ 2%

FCC-ee (e'e, circular, 91 — 365 GeV) LCF (e*e, linear, 91 — 240, 550 GeV) CLIC (e'e, linear, 380 GeV, 1.5 TeV)
7 Bl | 1 i e

BN 380 GeV - 11.4 km (CLIC380) /7
P 1.5 TeV - 29.0 km (CLIC1500)
Damping Rings IR & detectors e+ bunch 3.0 TeV - 50.1 km (CLIC3000)

compressor

ete- colliders

(“Higgs, Electroweak,
Top and Flavor

.

e- bunch e+ source )
. . ” compressor positron 2km
Factories factories”) ' man nac
91 km
circumference central region
5km
electron
main linac
11 km
TS .2km~
LEP3 (e*e, circular, 91 — 230 GeV) LHeC (ep, circular, electron ERL,

50 GeV e, > 1 TeV ep collisions)

P32 P33

Intermediate projects

(Leave room (time, budget, resources) for further
development of THE machine that can probe
directly the energy frontier at the 10++ TeV
parton center-of-mass scale)

new electron accelerator

~50 GeV beam energy
much smaller investment
P

existing/future

proton accelerator
LHC and/or FCC
(LHeC and/or FCC-eh)
major investment P7
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Dec. 2023 P5 Report: “An offshore Higgs factory, realized in collaboration with international partners, in order to
reveal the secrets of the Higgs boson. The current designs of FCC-ee and ILC meet our scientific requirements.”

May 2024 CERN-US Joint Statement: “Should the CERN Member States determine the FCC-ee is likely to be

CERN'’s next world-leading research facility following the high-luminosity Large Hadron Collider, the United States
intends to collaborate on its construction and physics exploitation, subject to appropriate domestic approvals.”

Aug. 2024 US HFCC: Charge letter mentions both FCC and ILC.

Mar. 2025 HFCC ESPP Input: “We strongly support FCC-ee as the next major flagship project at CERN.”

Jun. 2025 NAS Report: “The United States should participate in the international Future Circular Collider Higgs
factory currently under study at CERN to unravel the physics of the Higgs boson.”

Aug. 2025 US HF FCC: Decision by DOE to reorganize the Higgs Factory Coordination Consortium into the Higgs
Factory Circular Collider Organization (HFCC -> HF FCCQ).

20237EP5 report[d » 20255 eSS
B2 ZI|FCC-eef]ILC FCC-ee Spencer Gessner, SLAC

Linear Collider@CERN Workshop, Jan. 2026
https://indico.cern.ch/event/1602105/contributions/6836106/ 33
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The P5 Report Recommends vigorous R&D toward a cost-effective 10 TeV pCM collider based on
proton, muon, or possible wakefield technologies.

ﬂ’roton-Proton Collisions zh / The Muon Collider \ Wakefield Acceleration\

100 TeV 7 o

Proton Target

Energy-absorbing
Muon medium

©
(@]
(]
©
(2]
(2]

Secondary ®
particle

US support for the Muon Collider is increasing.  Dramatic reductions in store for

The US continues to support the
AAC (wakefield) program.

high field magnet program. Limited financial support for FY26 ($150Kk).
Support continues under the US Formation of US National Lab Accelerator Study Eﬁlceg_rlmloanrldHEB|Et|LoA$nWsi!rins?e%pjga:{?;;ort
Magnet Development Program Group for a Muon Collider. _ _ o
MDP AWA at Argonne will continue operations.
(MDP) : : :
Healthy and increasing collaboration between The 10 TeV Wakefield Collider Design

Spencer Gessner, SLAC USMCC and IMCC. Study is making progress, but the only way
to maintain the momentum is by

Linear Collider@CERN Workshop, Jan. 2026 _ . _ .
https://indico.cern.ch/event/1602105/contributions/6836106/ increasing collaboration with Europe. 34
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3. Future Project: ILC Higgs Factory

Damping Ring

e+ Source

L~20km

e- Source o e- Main Linac
-4 _

Interaction point g.‘;ﬁ\'

Detectors

e+ Main Liinac

Ta
final focus

few GeV SRF Techn
-
\

I_—/ I I

IRE LGS

collimation

main linac
compressor

(ILC key technologies)
1. SRF cavities of 9000 numbers

2. Nanobeam production and stability.
3 Huge electron and pasitron production

'R&D for Key
technologies

are on-going
. https:

IDT + KEK + ILC-Japan(JAHEP)

collaborate from 2021

Beam Energy

Luminosity

Beam rep. rate
Pulse duration
# bunch / pulse
Beam Current

Beam size (y) at FF

SRF Field gradient

#SRF 9-cell cavities (CM)

AC-plug Power

* Rlark i hacic &

Work packages at ILC Technology N Network (ITN)

ITN is the global collaboration program.
linearcollider.org/documents/idt-docs/idt-eb-docs/

125 + 125 GeV

1.35 x 10%* cm?/s
[2.7 x 10®* cm?/s ]

5 Hz
0.73 ms [0.961 ms]
1312 [2625]
5.8 mA
7.7 nm

< 31.5 > MV/m (+/-20%)

Q, = 1x10%°
~ 8,000 (~ 900)

111 MW [138 Mw]

https://linearcollider.org/wp-content/uploads/2023/09/IDT-EB-2023-002.pdf

MEXT Development of

*Creating particles Sources wep | 1 Cavity production
key element : i : SRF e 2 CM design
) 3 +polarized elections / positrons g
technologies to improve . . \ . wrP | 3 Crab cavity
T *High quality beams Damping ring wee | 2 - source
future accelerators *Low emittance beams e, e+ a:i 3 Uﬁ:‘::;‘:;;ziig
Program *Small beam size (small beam spread) Sources WD 3 e
advanced Accelerator *Parallel beam (small momentum spread) WPP 9 e
element Technology *Acceleration Main lin. wpeP_| 10 E-driven capture
Development (MEXT— *superconducting radio frequency (SR WIEE 1| 4] lisigstisplacement
ATD) . ) e WPP | 12 DR System design
*Getting them collided  Final focus N WPP | 14 | DR Injection/extraction
*nano-meter beams B:Zr(: wPP_| 15 Final focus
WPP_| 16 Final doublet
Budget «Go to Beam dumps RN s ::m:
0. 7BJYEN/year WPp-10 Capture cavity - prototyping
from MEXT Interesting trials

+ KEK internal

O3

in many European

counties

Shoji Asai

Director-General of KEK

Talk at Open Symposium on the
European Strategy for Particle Physics in
June, 2025

B—SLIG = IR ARSI E.
RAEXHENEMZE R KL =T REKE
F, BEERETR, BRANAR.

ILC Technology Network starts:

This shows Labs/Univ.s join

to IDT WG2 :
My opinion : Future collider ‘ o
is not affordable in one Lab. T Global \
Too big budget is necessaryrzoor — aois Framework
Missing Diversity in Science xfmm"
Risk: Large HRis used in = grpee DoYour . N
Long Priode. iitins %:z-iikw’ﬁ rraary e : Al Comel
AL INFN LNF :

J A ’ 23 # U.Tohok AU BNL
Future collider will require | qgmaNF Milano Toh g Do *'“‘:J-:‘[KEﬁ? O Haaae  SLACS 7 ”’:,'Rg,ﬁxub e,
global collaboration among Tt ey BT RS Hiroshima ssod

54

national and regional labs
to bring in global resources
including human resources.

.
Baw e

The ITN could serve
as a miniature model
case

CERN, German, UK,
France, Italy, Spain

B

KEK, Korea P5 recommendation:

Australia

Insight through Accelerators.

©KEK



https://agenda.infn.it/event/44943/contributions/263479/attachments/137497/206669/20250624ES-asai.pdf
https://agenda.infn.it/event/44943/contributions/263479/attachments/137497/206669/20250624ES-asai.pdf
https://agenda.infn.it/event/44943/contributions/263479/attachments/137497/206669/20250624ES-asai.pdf

Machine detector interface

Beam pipe: ®,,.., 20 mm, double-layer Beryllium, 0.454% X,, water or paraffin cooling
Beam-induced background: background simulation and optimization of shielding

Luminosity measurement: SN
Luminosity Calorimeter: silicon detectors + LYSO calorimeters - U | — KA.
Fast Luminosity monitor: diamond slab + SiC detectors

Beam position monitor: o = 1 um :
Deliver the maximum luminosity without affecting -f = &~
detector performance. Most challenging component. -~~~ . - =«

Parafh Anti-Solenoid Simulated background
N | HUrE ECAL HCAL  Muon

L N1 FastLgmi

RN BPM

| X Detector Beam pipe
Cryomodule Final Focusing Magnets

lcos@| = 0.99 36



BREEHIAR R E FFFH (IDRC)

International Committee composed of 19 experts in detector & physics, chaired by Daniela Bortoletto
Three review meetings were held from October 2024 to September 2025

Final report outcome: In summary, the CEPC detector programme is entering a decisive stage. A
significant portion of the technical groundwork is complete, but the coming years must consolidate
the design through focused R&D, integrated prototyping, and system validation.

Readiness for construction after R&D and engineering preparations: With sector/module
demonstrators, thermal and mechanical mock-ups, full DAQ chains, and formal design/production
reviews (FDR/PRR), the project can credibly achieve production readiness... remaining work is
system-level validation and final down-selection on an agreed schedule.

The CEPC International Detector THE CEPC INTERNATIONAL DETECTOR

Oct 21-23, IHEP --

ﬁé“& {"* Mﬁf ”fz %%*




Table 2.2: Key technologies and parameters of the CEPC reference detector, the dimensions
listed in the table are for the sensitive parts.

Detector Technology In (mm) Out (mm) Comment
Vertex Silicon pixel rin=11.1 Vour =47.9 4 single, 2 double layers
ITK (barrel) Silicon pixel Fin=235.0 Four =335.6 3 layers
ITK (endcap) Silicon pixel |zin] =505.0  |zow| = 1489 4 disks
LumiCAL (front) Silicon pixel Fin =12 Four =42 1 double layer disk
|z| = 560
LumiCAL (back) Silicon pixel rin=12 Four =1 | double layer disk
|z| = 640
OTK (barrel) Silicon microstrip r = 1800 1 layer
|z] <2840
OTK (endcap) Silicon microstrip rin = 406 Four = 1816 1 disk
|z| =2910
TPC Gaseous tracking rip = 600 Four = 1800 MPGD high-granularity readout
|z] <2900
ECAL (barrel) Crystal + SiPM rip = 1830 Four = 2130 18 layers, 32 sectors
|z| <2900
ECAL (endcap) Crystal + SiPM ripn = 350 Four = 2130 1.5%x 1.5x 3 cm® 3D granularity
|zin] =2930  |zow| = 3230 18 layers, 24 Xo. 1.2 4,
LumiCAL (front) LYSO + SiPM Fin=12 Vour =6 14 layers
|Zm| =647 |Zom‘| =670 2 Xy
LumiCAL (back) LYSO + SiPM Fin=12 Four = 110 10 layers
|zin| = 800 [Zowr | =950 13.4 Xy
HCAL (barrel) Glass scintillator + SiPM  r;, = 2140 Four = 3455 48 layers, 16 sectors
|z] <3230
HCAL (endcap) Glass scintillator + SiPM  r;,, = 400 Four = 3385 4x4x1cem? pixel
|zin] = 3260 |z, | = 4575 48 layers, 6 A,
Muon (barrel) Plastic scintillator + SiPM  r;,, = 4245 Four = 3185 6 layers, 12 sectors
|z| <4475
Muon (endcap) Plastic scintillator + SiPM  r;,, = 550 Four = 085

|2in| = 4635

| Zout | = 5875
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