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Particle Physics & Collider Frontiers
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= New physics beyond the Standard Model
- The Higgs boson as a discovery tool — couplings,
rare & exotic decays

- Precision electroweak observables, rare and forbidden
decays
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= Completing the Standard Model

- Non-perturbative QCD in the transition and low-energy
regions

- No theory of quark (color) confinement — how quarks
and gluons form hadrons

These two frontiers define the physics case for China's collider programme: CEPC — Higgs precision — new physics; STCF /

BEPCII / EicC — QCD and confinement in the tau-charm and low-energy regions.

= High-energy frontier

- Higher energy — direct discovery of new particles:
Higgs factories (CEPC, FCC-ee, ILC) — ~100 TeV pp

- In this talk: CEPC
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= High-luminosity frontier
- Higher luminosity — precision measurements and
rare processes: clean 1, charm, light-hadron samples

- In this talk: BEPCII/U, STCF, EicC




From BEPC/BES to BEPCII/BESIII

= 1988: first collisions at BEPC — China's first large science facility
= Dual purpose: tau-charm physics + synchrotron radiation
= 2008: upgrade to BEPCIl — double ring, L = 1 X103 cm=2s~1 (X 100)

« BESIII operating since 2008; collaboration of ~700 members from 15

countries

Some highlights:

» T Mass Measurement

» R-value Scans

» Discovery of X(1835) and glueball-like of light hadrons

» Discovery of Z. and Z_., series multiquark states

» Precision measurements of A, productions and decays

» CKM, decay constants, and strong phase measurements
» Hyperon polarization and CPV measurement

» Precision measurement of nucleon structure

= 1~* exotic states
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The BESIII detector at the BEPCII interaction point

Unique features of charm-dedicated machines:

= Transition region between perturbative and non-
perturbative QCD

= Threshold effects of pair production of hadrons and 1
leptons

* Rich resonance structures, large production X-sec for
charmonium(-like) states and exotics



BEPCII/BESIII Collaboration
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BEST

Up to date: 812 publications, ~1/5 PRL
Excellent in both quantity and quality

China's current flagship particle physics experiment.

Physics in the tau-charm region: attractive and vibrant.



Tau-Charm Facility in China

 BEPCII/BESIII has run 18 years, and are playing a leading role in tau-charm

physics area.
= Limited by length of storage ring, no space and potential for major upgrade.

* Physics study limited by the Statistics (luminosity), collision energy up to
4.9 (5.6) GeV ......

= Many of the physics can be covered by ISR at SuperKEKB/Belle Il

A Super Tau-Charm Facility (STCF) iIs the nature extension and a
viable option for a post-BEPCII HEP project in China



Super Tau-Charm Facility (STCF) sTCE
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STCF, a flagship collider at the precision frontier,
can produce a huge number of clean tau leptons
and hadrons, allowing full exploration of the
unique physics potential in the tau-charm energy
region: QCD, hadron physics, flavor physics ...

Building upon China’s great success and

well-established international position in
tau-charm physics with Beijing Electron-
Positron Collider (BEPC)




Scientific Questions and Objectives TCF

Symmetry breaking in
fundamental interactions

Origin of matter-antimatter
imbalance

Discovering CP violation in
hyperons

Mystery of color confinement
in particle physics

Exotic states, structure of
nucleons, fragmentation

Exploring how quarks and
gluons form hadrons

Precision measurement of
fundamental parameters

Examining the Standard
Model

Searching for new physics

With orders of magnitude more statistics, the physics goals go beyond those of BESIII.




STCF Conceptual Design Studies

Physics & Detector CDR
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Requirements for STCF Detector STCF

A\

* Highly efficient and precise reconstruction of exclusive final states produced

in 2—7 GeV e*e” collisions
High tracking efficiency (>90% @ 0.1 GeV/c) and high momentum resolution for low-p (<1 GeV/c)
charged particles, precise measurement of low-energy (<1 GeV) photons.
— low mass tracking and PID detectors
Excellent PID: /K and p/m separation in full momentum range (up to 3.5 GeV)

- i Optimized
M Magnetic Superconducting Process Physics Interest P Requirements
uon Yoke Magnet
A [ Electromagnetic ] T - K.av,, CPV in the T sector, acceptance: 93% of 4rr; trk. effi.:
Calorimet - .
D aerer Jier — AA, CPV in the hyperon sector, ITK+MDC > 99% at pr > 0.3 GeV/c; > 90% at pr = 0.1 GeV/c
Dy, tag Charm physics op/p =05%, oy = 130 yum at 1 GeVje
ete - KK+ X, Fragmentation function, D #/K and K/m misidentification rate < 2%
—6m Dy, decays CKM matrix, LQCD etc. PID efficiency of hadrons > 97% at p < 2 GeV/c
T , T = YU, cLFV decay of 7, n suppression power over 30 at p < 2 GeV/c,
HHL T = YR e PID+MUD #{m suppression p P /
Dy, — pyv CKM matrix, LQCD etc. p efficiency over 95% at p = 1 GeV/c
Particle T = Y, cLFV decay of 7, op/E=2.5%atE =1GeV
Identification : " EMC ~ _
\} Outer Tracking 1(3686) — yn(2S) Charmonium transition Opos ¥ Smmat E = 1 GeV
L _
L Inner TFacking ] Detector j/y e'e” — ni, Nucleon structure EMC+MUD or = P:.(ogevg) ps

Beam backdround at th?én inner most layer : ~1 Mrad/y, ~1x10" 1IMeV n-eq/cm?/y, ~1 MHz/cm?

The radiation tolerance must be sufficiently high! 10



STCF Detector R&D Highlights STCA

- MRGroove: 0.23%X,/layer — best cylindrical ~ * PID: BTOF prototype beam-tested; DTOF
MPGD; CERN beam test 0x<130 um /K >40 @2 GeV/c

- MAPS: 180/130/90 nm chips beam-tested at = EMC: pCsl prototype — oE/E ~ 2.1%, ot ~
CERN 280 ps @1 GeV

- MDC: full-length small-cell prototype + FPGA = Muon: 2.4 m scintillator units; glass-RPC

waveform electronics prototype

Combined beam tests — two campaigns at CERN PS T9 (Aug & Oct 2025): ITK, RICH,
DTOF, EMC, clock, trigger and DAQ operated together. DTOF ot ~25 ps - EMC oE/E ~2.1%.

gé-UR_G—rocWe Protyt;\e ’, . g
V' \
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Challenges of STCF Accelerator STCE

Ultra-high luminosity in the tau charm energy region, high-quality beam, stable operation

Characterized by extremely small bunch size, high beam current, strong nonlinearity and
collective effects

Collider Ring and IR Physics Design\

IP beam size (Y) nm scale, Crab-
Waist, nonlinear compensation
extremely difficult

Sext IP Sext

L / \va .
v ] L AN IR Technologies
M},EMH] - M}i{mn SC magnets, MDI
_ Ymplp ¢ H
y .
Ze‘reﬁy Injection into CR (small DA) Other key technologies
. : high I, and low & e+/e- Ring RF, beam instrumentation
Large Piwinski angle sources nd control. beam iniection
+ Crab Waist and control, beam injection...

SuperKEKB in Japan is using the Large Piwinski angle + Crab Waist
scheme to boost luminosity — a highly challenging approach. 12
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STCF Accelerator R&D ST

IR SC Magnets Room-temperature
RF cavity

Low-level RF control system

Very constrained Space, 50T/m,
CCT technoloay

EEE
TSR
orsitelo

3 ———— RO
m ——— - - o mﬁm
', \ — 1 BES
== i e LBHE
i e j e ... . [Fewvea]
AT ERESES o | E=== B2 ; TR VIS | S8
e kAl | Pl e ; wshunas [T NAHEE
& , X SRy m— ¢ ‘.' eg
RTSI; SROmEE. = mmftmw
: C=1—E— | %8, 3
8 / B Buig
BTEKEEEs, | | UREE
IR G mmmm ss: Rt HMEEART E;;gg
eafsusaﬂascmmau PLEREIESR; MELRINER RS BES, b
SRMNERERSTIBEY: TSR BT RIRREIHE d
ESSRRCROIARE, (RSP R SADIEE FEAONR AR R HIBTE.

Bunch by bunch 3D beam

A Positron source
position measurement

Accelerator colleagues have worked extremely hard, investing great effort in the R&D
of the relevant components. 13



STCF Project Schedule STC

A
14" five-year plan  15% five-year plan
;ﬁ;
2018 2019 2020 52021 2022 2023 2024 20255 2026 2027 2028 2029 2030;2031 2032 2033-3048

CDR

Key Technology
R&D and TDR

Construction
(~5 B RMB)

lllllEllllll

Entered the final review stage of 15t five-year plan, but the
project was not included in the first round of the announced
list and no feedback has been received yet.

Operation




Next Steps and Strategy for STCF STCE

Despite the difficulties, the roadmap remains clear: STCF is
moving toward approval in the 15th Five-Year Plan.

4+ Leverage USTC's influence to win stronger support from
CAS, Anhui Province, Hefeil City and Anhul enterprises

4+ Strengthen industry ties in R&D and internationalization;
actively seek industrial sponsorship

4+ Hefel is growing into a science city backed by multiple

high-tech industries, like ChangXin Memory Technologies
(CXMT)...

15



CEPC: From Kick-off to TDR CER

. = Physics white papers
= 100-km e*e™ Higgs factory (240 GeV); also W/Z, top;

1. Higgs — arXiv:1810.09037

upgradeable to ~100 TeV pp Chin. Phys. C 43(2019) 043002

- 2013 kick-off — 2018 CDR — 2023 TDR — now EDR 2. Flavor — arXiv:2412.19743
3. New physics — arXiv:2505.24810
= Site: cepc.ihep.ac.cn 4. Electroweak — to be published

5. QCD —to be published

2013 2018 2023 2025-
Kick-off CDR TDR EDR: 35 working groups

A decade of design study: complete accelerator + detector designs, broad international collaboration.


http://cepc.ihep.ac.cn

CEPC Physics Program: Precision & Discovery

Higgs coupling precision can EW measurements Direct & indirect probe of new

improve by an order of magnitude improve by a large factor ~ physics up to 10 TeV, an order of Chlnese PhyS|CSC
magnitude beyond HL-LHC :

gy and Nuclear Physics

®  CEPC 240 GeV at 5.6 ab " wi/woHL-LHC

Electroweak Fit: S and T Obhque Parametefs
L15F g

[ | s 5 Current (6 »',':' —

g dn

3 FmynC (%x)

N Chlnese PhYS'CSC

Nuclear Physics

115k :

Chinese Phys. C 43 (2019) 043002, 7-parameter fit ~0.15 -0.10 -0.05 090 605 010 0.15 _
Electroweak fit: S & T oblique C 5 J/e
parameters

Rich flavor physics — arXiv:2412.19743 (white paper) 959 CL reach from SMEFT it

i

"

FEL

|

1

< Hundreds of journal / arXiv papers — CEPC can reveal new physics at ~10 TeV or higher
17



The Reference Detector G

Muon detector

ECAL

plenoid (3 Tesla)

‘Vertex detector (VIX)

LumiCal

Silicon inner tracker (ITK)

Main goal of CEPC Reference Detector TDR
Demonstrate readiness for construction of the baseline-
scenario detector — a detector that could be built and
commissioned within a decade

= Ultra-low-mass vertex detector: four layers of large-area stitched sensors,
innermost radius reaching 11 mm, plus a double-layer ladder structure

= Silicon tracker + TPC: precision tracking and PID

— ITK: monolithic HV-CMOS pixel sensors, 3 barrel layers + 4 disk layers per
endcap

— TPC: high-granularity readout (500 X500 um?) for good tracking and PID

— OTK: one barrel layer + two endcap disk layers, based on AC-LGAD for timing
and position

* PFA-oriented calorimetry: high-granularity homogeneous crystal ECAL and
novel glass scintillator HCAL

— ECAL: 18 layers (~24 X,) of BGO bars (1.5X1.5X40 cm3), orthogonal in every
two adjacent layers

— HCAL.: 48 layers of glass scintillator tiles (4 X4 X1 cm?) interspersed with steel
plates, ~6 A,

= Superconducting solenoid: 3 T magnetic field
» Muon detectors in the return yoke
= LumiCal: an AC-LGAD silicon wafer layer plus a LYSO-crystal calorimeter

18



CEPC Accelerator TDR Completed in 2023

v Specification Met >

-7 . .": ,_J/l‘
H’d - v/ Prototype Manufactured
= # -

v Magnets 27.3%
v/ Vacuum 18.3%
v RF power source 9.1%
v Mechanics 7.6%
v Magnet power supplies 7.0%
v SCRF 7.1%
v Cryogenics 6.5%
v/ Linac and sources 5.5%
v/ Instrumentation 5.3%
v/ Control 2.4%
momiN A : def o = -~ g ’ v/ Survey and alignment 2.4%
IHEP HEPS (4th-generation light source at IHEP) 6 GeV, 36 nm-rad — completed in Oct. 2025 v/ Radiation protection 1.0%
CEPC Accelerator TDR published in Radiation Detection Technology and Methods (June 3, 2024). / SC magnets 0.4%
DOI: 10.1007/s41605-024-00463-y v/ Damping ring 0.2%

19



CEPC Accelerator EDR: Highlights E2€

EDR in 35 working groups: new technologies, mass production, installation mockups, MDI, controls, ...

4 ) 4 )
SRF cavities & modules High-efficiency klystrons
Full 11 m module with six 650 MHz 2-cell 800 kW CW at 78%; energy-recovery klystron
cavities — construction in progress (285%) to be tested next year

\. J/ \. J/

4 ) 4 )
Automatic magnet production NEG-coated vacuum chambers
~15,000 dipoles; 24/7 line cuts cost by 30-50%; 200 km needed; automatic line in system-level
first workstation commissioned commissioning

\. J/ \. J/

Also: C-band linac test stand - CCT final-focus quadrupole - MDI & backgrounds - control & timing - alignment & installation

Dual aperture quadrupole: block iron core and
new cooling and power line design in EDR

08 0 se

Sextupole magnets under design




R&D for Future: Plasma Accelerator as the CEPC Injector

> Conceptual design based on simulation Cr,me
> For experimental proof and prototyping, a test Driven 2‘}, o 4anc/12nC o cev

beam T 10GeV .
facility based on the BEPCII LINAC is under i :l PWFA-I

Witness i3 L on?® 3 y JaAd
construction: beam Oe;l>' - CEPC Plasma Injector V3.0

. . i » Target 0.4 GeV pl 1.2nC, 2.4 Ge
- Cascading, positron acceleration, ... Witness — R Ly Ly -y
beam pl A
' 1.0 GeV

- Technology: electron gun, laser, ... ° CEPC IARC, 2022.(

g l} 2m ~ 661 MeV 5}

‘ L wvm” - ._|Z

Lilwrwe s AT | B3R TA11 T A1 |
A4 oa oy A7 pag AB All;Al12

e+ target, ~240 MeV

Novel acceleration principles are used in the CEPC injector; the main challenge is improving beam quality. -~
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Next Steps and Strategies for CEPC promotion

® CEPC was not put into the 15th 5-yrs (2026—2030) plan

® An IB meeting at the last annual CEPC workshop (Guangzhou) concluded:

® Continue CEPC while looking forward to being a major partner of FCC

® |dentify common interests and technologies; find a new way of collaboration
® In contact with CERN/FCC,;
® AGORA listed as one of the FCC detector concepts;
® already in DRD

® If FCC construction is not officially approved before 2030, we will propose again to the Chinese government

® Continue to explore the pp collider (~100 TeV) via iron-based HTC superconducting
materials (IBS) and magnets

® Only IBS has the potential to contribute significantly to society: new, metal, cheap

® Work on the high-energy linear e*e™ collider (1-10 TeV) and applications
® A PWEFA test facility based on BEPCII has been established

® Start work on technologies and applications for table-top light sources, injectors, FEL, etc.

See Yifang Wang's plenary report at Higgs Hunting 2026, Orsay (Paris), France

22



New: Testing the Crab-Waist Scheme at BEPCII (original)

BEPCII/U 1. IR: crab waist collision
l ; 2. Inner ring Injection
‘3. Linac: a new region: insert SC wigglers
BEPCII crab waist compact damping ring

BRHF
AR T ERTHR
pugroy AQ o A4 Al10 " AlS
zzzzz
28m

WL T

Building a Large Piwinski angle + Crab Waist test platform at BEPCII to validate key
technologies for the BEPCII luminosity upgrade, STCF, and CEPC. 23



EicC: Electron-lon Collider in China

pRing

= Proposed by the Chinese nuclear physics community;

CDR 2021

eRing

- Polarized e—pl/ions: E_, = 16.7 GeV, L ~ 2X 1033 cm=2s™"

Polarized

= Based on HIAF (Huizhou) + a new electron ring

e Source
eLinac
@ it Science: sea quarks & gluons, 3D nucleon structure,
olarize

Ion Source

—mssma Jluon saturation

iLinac

Status: pre-research / R&D phase; complementary to the US EIC.
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Strategy for Collider Physics Projects in China &Summary

Despite difficulties, the roadmap is clear — Collider Physics in China
continues
4+ On Existing Facilities

+ BEPCII(U)/BESIII, Belle Il and LHC experiments for high-visibility physics output

4+ Actively participate in LHC detector upgrades
4+ Push forward the BEPCII luminosity upgrade

4+ Continue promoting STCF and CEPC under a multi-win logic for both
Chinese and international particle physics
+ Actively engage in FCC international collaboration

4+ Nuclear Physics Synergy: Jointly promote EicC with the nuclear
physics community

Thanks for your attention!

25
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China's Strategy for Collider Physics Development

Guiding logic — win-win for China and the world: keep pushing STCF and CEPC, and actively join the international

collaboration on FCC.

= STCF — toward approval in the 15th FYP

- Leverage USTC's influence to win stronger support from CAS,
Anhui Province, Hefei City and Anhui enterprises

- Strengthen industry ties in R&D and internationalization; actively
seek industrial sponsorship

- Hefei is growing into a science city backed by multiple high-tech
industries

r

« CEPC — dual track with FCC

- Re-proposal if FCC is not approved before 2030; continue
CEPC while looking forward to being a major partner of FCC

- Keep exploring the ~100 TeV pp collider via iron-based HTS
(IBS) materials and magnets

- Work on high-energy linear e*e™ colliders (1-10 TeV) and their

applications
L PP

= EicC: push forward jointly with the nuclear physics community

r

.

= Existing facilities: deliver visible physics with
BEPCII(U)/BESIII, Belle Il and LHC; join LHC upgrades; push
the BEPCII luminosity upgrade

Near-term goal: STCF approval in the 15th Five-Year Plan; CEPC kept technically ready for a decision once the FCC path is

clear.

27



Continue Accelerator EDR

etc.

EDR tasks start with 35 WGs aiming for issues like further R&D of new technologies, mass production, mockup for installation,

= A full cryomodule containing six 650 MHz 2-cell cavities
» Higher efficiency klystrons

» Automatic production for NEG coated vacuum chambers
= Automatic production for magnets

» More prototypes of magnets

» C-band LINAC test band

» CCT type SC quadrupole magnet for final focusing

» MDI design and background studies

» Control and timing

» Alignment and installation plan

» Mockup for installation

Source: Yifang Wang's plenary report at Higgs Hunting 2026, Orsay (Paris), France

@@ﬂlm

Correctors: mechanical design completed
Dual aperture quadrupole: block iron core and
new cooling and power line design in EDR g 44

» Alignment accuracy requirement

Component Ax (mm) Ay (mm) A0, (mrad)
Dipole 0.10 0.10 0.10
Arc Quadrupole 0.10 0.10 0.10 Component
IR Quadrupole 0.10 0.10 0.10 Pre-alignment
Sextupole 0.10* 0.10* 0.10
GPS receiver Surface Control ] ] |
Bedrock pile H Embedded board network * Wall" Control Point
6 (14Points)
ast ponnt

ROROFORC

,‘O

Ground Control Point

P g Eé Permanent point

Backbone Control network . Tunnel Control network
(short line:300m; long line 600m) (interval of 6 meters)

ICFP 2026 — 3028



EDR Example 1: SRF Cavities and Modules

, High G High Q 1.3GHz 9-cell Cavity

In EDR: a full 11 m-long module with six 650 MHz 2-cell cavities

Status: construction in progress

ICFP 2026 — 3129



New BEPCII Luminosity

BEPCII-CW Luminosity vs BEPCII-U & BEPCII Main D hyS ics to P ics after u pg rades:

% % = 1 =2 0 %
© © O O O ©
N B 7 2 “ = = XYZ and charmed baryons
0 F 0 : .
/ | BEPCII-CW | ] ) .
189 GeV: 1x10% | —— BEPCI-U | ] » Precise R-value scan in 0.5-2.0 GeV
.| = BEPCII
eV: 5x 33 ¢
'““ e il § : = More J/y events for glueballs
189“\ 1|x|033 ; zza(t\ 1.1x10%3
ok 2B ' - » Charmonium physics at @' and y(3770)
I()(c\ 1x1033 / \
[ 0 1.89 GeV: 1x10%3 ]
L ’\\ 4
0.5 GeV: 3x10*? Hs(c\ 4.5x10%? _
23<(e\ 3.5x10%2
o2k ’ ' il
[ S
10(,n 487x1031 : :
05 10 s 20 . 25 T T30

Beam Energy (GeV)

= Luminosity can increase by X 10 below 1.89 GeV.
= Operation below 1 GeV is enabled.

ICFP 2026 — 3330



CDR — Ref-detector TDR — AGORA
I T N T

Inner radius of 16 mm Inner radius of 11 mm

0.15% X6 + 0.14% (beampipe) = 1.05% 0.06% X4 (inner) + 0.165% X 2 (outer) +

WS [fiEElifL Xo 0.2% (beampipe) = 0.77% X,
ITK Monolithic HV-CMOS pixel, 10 um
Gaseous TPC with 1 mm X 6 mm readout, TPC with 0.5 mm X 0.5 mm readout,
Tracker tracking 100 pm, dE/dx ~ 6% tracking 100 pm, dN/dx ~ 3%
ToF & OTK — AC-LGAD, 50 ps per MIP, 10 um
Cerenkov — - Aerogel + SiPM
ECAL Si-W-ECAL: 17%/NE & 1% BGO crystal: 1.3%/NE @& 0.7% Glass cubic: 3%/NE & 1%
HCAL RPC-Iron: 60%/VE & 2% Glass-Steel: 30%/NE @ 6.5% Glass cubic: <15%/NE @ 4%

Source: Yifang Wang's plenary report at Higgs Hunting 2026, Orsay (Paris), France
ICFP 2026 — 3531



Future Plan for the Glass Calorimeter

= Optimize structure design: mechanics, modules, cells, SiPM, electronics, cables, cooling, etc.
= Optimize glass cells: size, shape, wrapping, glueing, ...

» Glass R&D: attenuation length, uniformity, light yield, decay time, production yield, cost

» Performance study: readout electronics, PSD for E/H correction, calibration, ...

* Prototyping: EM 2027, HCAL 2028

Source: Yifang Wang's plenary report at Higgs Hunting 2026, Orsay (Paris), France
ICFP 2026 — 3632



Summary of the Higgs Hunting 2026 Report

= Despite difficulties, we will continue to pursue High Energy Physics: the road map is clear for us
= Accelerator design, R&D and EDR in progress, in exchange with FCC

= As an innovative concept, AGORA has been listed as a concept for FCC-ee: glass scintillator is a

very promising material, although a lot more R&D is needed

= Looking forward to (more) collaborations!

Source: Yifang Wang's plenary report at Higgs Hunting 2026, Orsay (Paris), France
ICFP 2026 — 3733



STCF Detector Design

Iron Yoke AT [TITTET AT
Scintillator
MUD MUD
Solenoid
. Tl
H EMC
PID g2 20
/
- I _| """" I
MDC <] o __L_,-»-"‘ 15
o a RS -1 et — 48 cm
I = « 36 cm
ITK
— MDI
et = " ' -

Main Performance requirements
Tracking: eff>90%@0.1GeV, 0,/p~0.5%@1GeV
Energy meas.: 256MeV-3.5GeV, o /E ~ 2.5% @ 1 GeV
Hadron ID: /K ~40 @ 2 GeV, ~30 @ 3 GeV
Muon ID: eff. >95%, mis-rate <3.3% @1 GeV

Inner Tracker (4 layers)
— MPGD: cylindrical uRGroove, o, ~100 pm
— Silicon: low-mass MAPS, <0.3%X,/layer

Main Drift Chamber (c,/p~0.5% @ 1GeV)
— Small cells with helium-based gas, o, <130 pm

PID System (r/K ~4c @ 2GeV, <0.3X,)
— Barrel: DIRC-like TOF - BTOF (0,~30 ps)
— Endcap: RICH (<4 mrad), ASHIPH, DTOF

EMC

— pCsl + APD + waveform readout: (0/E~2.5%, 0,~5 mm @ 1GeV & ~1

MHz/crystal)
Solenoid: 1T

Muon Detector (eff. >95%, mis-rate <3.3% @1GeV)
—inner 5 layers: glass RPC, > 300 Hz/cm?
— outer 10 layers: scintillator strip + SiPM, ~2.4 m

ICFP 2026 — 4134




AGORA: The Glass Calorimeter Concept

= Next steps

D s o - Structure & glass R&D: attenuation,
GFO glass 40 X40X10 uniformity, cost
mm? - Prototyping: EM 2027, HCAL 2028

Steel cover
HCAL cell — 3D shower reconstruction, suited for PFA + Al

= Novel gadolinium fluoro-oxide glass Beyond TDR: full-absorption EM+H

. Density ~6 g/cm3 - light yield ~1500 ph/MeV - cost < 1 $/cc glass calorimeter — 3%/\E (EM),
- Simulation: ECAL 3.1%/NE @ 0.7% - HCAL 10.9%/NE @ 4.0% <15%/E (hadronic), rich input for Al

ICFP 2026 — 4335



R&D for the Further Future: PWFA and lIron-Based HTS

= PWFA test facility at BEPCII = Iron-based HTS (IBS) magnets
- Plasma accelerator as a candidate CEPC injector - For a ~100 TeV pp collider
- 2.5 GeV e7/e* beamline + PW-class laser, under - Metallic, isotropic, cheap — (Ba,K)Fe,As, in
construction steel tubes
- Commissioning: 5.3 MeV gun exit, 5.6 nC; ~100 MeV - J. improved X 8; another ~X4 planned
@2% at PRO8 - Cable >1000 m with good J; test coil successful

- Applications: table-top light sources, injectors, FELs

IBS is the only HTS route with clear potential for large societal spin-off beyond accelerators.

ICFP 2026 — 4436
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