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An RF cavity, the accelerating element, is a container in which a non-conservative electric field is stored or
travelling. When a bunched particle beam passes through it, the field has to be properly oriented.
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A complete picture was in progress INFN
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Next Lepton Collider should be Linear, LC INFN
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Synchrotron Radiation Linear Collider Schematics
From an electron in a magnetic field:

B .
[ Final Focus™ ; \
] T

Demagnify and collide
k > oo Main Linac
—] Accelerate
Sel \ — Bunch Compressor beam to IP <ﬂ
T ,)I — Reduce g, to eliminate ene_rlgy V\Ei)tlgout
hourglass effect at IP spoliing
T ’Jf emittance
Damping Ring
Energy loss must be replaced by RF system Reduce transverse phase
space (emittance) so
_£.10720 401 smaller transverse IP size :
U [GeV]=6-107" -y %[km] I:‘\ ~chievable Positron Target—s (3
Use electrons to pair-
$ E 2 Electron Gun produce positrons
X Ecm Deliver stable beam
current
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ESLA Collaboration
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Article 11 - Intellectual Property

All technical know-how (including inventions) gained and procedures
developed in the course of the project by any of the partners, whether protected
or not, will be available to all partners free of cost, who can use them for their
own research projects and for the purpose of the project.

If possible industrial contracts should reflect these guidelines.
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NZ

L oc —=
g0,

L = Luminosity

N, = # of electron per bunch

oy, = beam sizes at IP

IP = interaction point

Parameters to play with

||‘é+‘0x-hn L oc N, % T,
o
4

L oc
.0

C. Pagani - ISLCO8 - Lecture 1
Oak Brook, October 20, 2008

n, = # of bunches per pulse
fep = pulse repetition rate
P, = beam power

E.,= center of mass energy

l Reduce beam emittance (g, ¢, ) for smaller beam size (o,-0, )

T Increase bunch population (N, )
Increase beam power (Pb o N, xn, xﬁep)

T Increase beam to-plug power efficiency for cost
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LC are Pulsed for Conversion Efficiency INFN
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All the LCs must be pulsed machines to improve Plug Power to Beam

Power conversion efficiency. As a result:
® duty factors are small
® pulse peak powers can be very large

li <1 ps-1ms

<10-200 ms ——

l

< 100 m - 300 km
Cg ...... O— 1-300 nsec —O .........................

gradient

[
filling loading

> <— without input
accelerating field pulse: \

C. Pagani - ISLCOS8 - Lecture 1
Oak Brook, October 20, 2008

RF Pulses

Bunch Train

Beam Loading
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3 cavity productions from 4 European industries: Accel, Cerca, Dornier, Zanon
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1000 participants, 40% from abroad

Cold reaction from German Government
to the proposal to host the TESLA inear
collider

Insufficient momentum from the HEP
international community, inspired by
CERN

Understanding of the potentiality opened
by the TESLA driven SRF technology

Endorsement of the science prospectives
coming from the realization of an X-Ray
Free-Electron Laser

Interest for a stand alone X-Ray FEL

Carlo Pagani 14
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TESLA | TESLA

TESLA TESLA XFEL Feb 2003 - Decision by
The Superconducting Electron-Positron First Stage of the X-Ray Laser Laboratory G er m an G O V er n m e n t :

Linear Collider with an Integrated
X-Ray Laser Laboratory

. . Technical Design Report _
Technical Design Report Germany will cover half

SUPPERE R of the cost of the free-
electron laser facility
proposed by DESY, which
has to be realized in a
European collaboration.

Part | Executive Summary

DESY 2001 - 011 « ECFA 2001 - 209 March DESY 2002 -167 October
TESLA Report 2001-23 « TESLA-FEL 2001 - 05 2001 TESLA-FEL 2002 - 09 2002

On request of German Science Council

Carlo Pagani 15 2025 CEPC Workshop
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E-XFEL: Usable Installed Voltage

INFN

z:_sﬁtu-:;oﬂ-ﬁrgqlﬁnml’hysics . lASA
20 S SN F E S  SS S N SN SN S S SR S S S S S sl B
bl . A7.5:GeV i i i il i el BB G
g: 15 1 1
Ei 10} .
oo
g 5F ]
ok: ]
s
=
%
A2 A3 A4 AS AB AT ASB A9 AID A1TT A2 A13 A14 A1S ATE ATT A8 A19 AZ0 A21 A22 AZ23 AZ24 AZ25 AZG
1 cs2 cs3 cs4 css Ccs6 cs7 cs8 cs9
BC1 BC2
2025 CEPC Workshop

Carlo Pagani

17

Guangzhou, 7 November 2025



Institute of High Energy Physics
Chinese Academy of Sciences

From

ESLA to TESLA

echnology Coll.-

[C
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TESLA Technology Collaboration

Mission Statement

The mission of the TESLA Technology Collaboration (TTC) is to advance superconducting RF accelerator R & D and related accelerator studies across the broad diversity of
scientific applications, and to keep open and provide a bridge for communication and sharing of ideas, developments, and testing across associated projects.

To this end the Collaberation supports and encourages free and open exchange of scientific and technical knowledge, expertise, engineering designs, and equipment.

= CANDLE, Yerevan CANDLE Coordinatar

- ysics Institute, YerPhl website under construction I I
= TRIUME, Canada's particle accelerator centre ARIEL

» Institute for Figh Energy Physics. HEP T 5

el Ceparkment of Engineering Physics ®

E odaan Bhysics, IWP, icilhe e

= Shanghai Institute of Aglied Physics, SARI cas

= Institute of Advanced Science Facilities - Shenzhen, IASF

« Cammissariat 3 UEnergie Atomique. CEA/DSM, Saclay  [RFU DACM
= Centre national de la recherche scientifigue, CNRS, Paris link will be added soon

= LAL became part of LiC ab_Orsay
= Institut de Physique Nucléaire, IPN, Orsay
= Synchrotron SOLEIL link will be added soon

- S-DALINAC & TEMF
» Universitat Frankfurt am Main

Accelerator Physics
= Helmholtz-Zentrum Geesthacht, HZG Institute of Materials Research
= Deytsches Flekironen-Synchrotron, DESY

XFEL & MKS & MSL
» Unseorsitat lamburg o &cmgm“ YSICS.
- HZDR
Electromagnetic Field Theory O.Q
= Beroische Universitat Wuppertal Field Emissian oy
= Johannes Gutenberg Universitat Mainz MESA
H
= Science and Tachnology Facilities Council, STFC Accelerator Science | 0 ]
= Royal Holloway, University of London Superfab UK-CSQS
= Unwversity College London s ¥
fink will be added soon

= Physical Scient —_—

» Inter-University Accelerator Centre, IUAC & Delhi B
iniversity, D Summﬂdumngt\x]uslamglnm s
« Variable Energy Cyclotron Centre, VECC AL AL
European Organisations
International
Organisations
: iLf R CERN
L ; ;
G = Joint Institute for Nuclear Research, JINR, Dubna
s Y

= INEN, Laborator Nazional di Frascati

= INEN, Lahoratori Nazional di Legnar

= INEN, Laborator Accelerator e Supertonduttivita
ar :

» INFN Roma Tor Vegata
» Elettra Sincrotrone Treste

- Ke-Enerugl Kasokuki Kenlkyd Kikss, KEK

« Rikagaku Kenkyojo, RIKEN

= Institute for Quantum and Radiological Science and
Technology, OST
= Japan Atomic Energy Agency JAEA

» AGH Unpvarsity of Science ard Technology
= National Centre for Nuclear Research, NCIB. Swierk
» Inslitute of High Prossure Physice, Warsaw

+ Uniwersytet Warszauski

* Lodz University of Tachnoloay, TUL

» Warsaw University of Technology. ISE

» Moscow Engineering Physics Institute, MEPhI

* Institute of High Energy Physics, HEP-Protving
« Institute for Nuclear Research, INR
« Institute for Basic Science, 1BS

» Uppsala (injversity.

= Argonne National Lsboratory, ANL
= Farmi National Acceleraiar Laberaiary, FNAL

= Carmell University, 1thaea NY

= Thomas Jefferson National Accelerstor Faciity
» Lawrence Barkalay Nationsl Laboratory, LBNL

» Michigan State Unwversity, MSUI
= Dak Ridge National Laboratory, SNS
» Brookhaven National Laboratory, BNL

ESS Accelerator Division & LINAC

CERN’s accelerator complex
R Facilti

COLD Lab
Superconductivity.
LASA

Roma |l & ATLAS
Sincrotrane Trieste

Accelerator Laboratory
BNC
Rokkashe Fusion Institute

IELEAN
M Dopartment of Solid State Physics.
Ascelerator physics

Faculty of Physics

Institute of Physics.

The Faculty of Electronics and Information Technology & The
‘Eacully of Physics

Institute of Nuclear Physics and Engineering

partment of Hig 1ysics FEPF MIPT
link vall be added soon

Rare lsotope Science Project

CLASSE
Jefferson Lab
Leisd
T
Accelerator Science and Engineering

RBRC

Carlo Pagani
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- _LCLS-and
LCLS-ITHE

Driver Heater
Diagnostic

100MeV, 3ps, 12A DA L S

HL L2 L3  Dechirper

CM02703 cwroscz - \~06

250MeV, 0.5ps, 80A 600MeV, 50fs, 600A

i 1 m
cMusmlz .......... I I:I Rk
t + 4
e ke HiES 250MeV, B0A, 0.5ps 1.2GeV, 8004, 50fs  2.5GeV, 800A, 50fs S 3 F E I

Injector LH COL0 Li1+HL BC1 COL1 L2 BackupBC2 EMIT L3 Backup DCP DIAG1

: 2025 CEPC Workshop
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[TC: US modifications for CW and High Q INFN
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Vacuum Relief valve

CM Supports

Line B
va

Line F

LHe Level reservoir

High temperature shield supply

A. 2.2 K subcooled supply E
-—I B. Gas return pipe (GRP) F. High temperature shield return
C. Low temperature intercept supply G. 2-phase pipe
D. Low temperature intercept return H. Warm-up/cool-down line .
_ ‘ J.N. Galayda @ Linac2014
LCLS-Il Director's Review, August 19-21, 2014
Carlo Pagani 20 2025 CEPC WOkahOp
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252 dressed cavities are tested including:
e 126 mid-T baked cavities " "-""".'I "

« 126 N-doped cavities saoe - LT iNed li fit
192 cavities qualified (76%) ;l"' | PHHTLY ’ 1 ‘ ;
« 152 qualified as received ¥ 108 _5 ' :

« 30 with FE, qualified after HPR
« 10 with Q-switch or low Q, qualified after retest =
36 concessionally accepted for CM assembly (14%) ] S oo
100 . [ [ . | |

« Eacc> 19 MV/m, or Q0>22.5E+10@20MV/m
24 cavities still unqualified (10%) Eacc(MVIm)
« 4 with FE, awaiting further HPR

« 20 with too low Eacc or QO, need repair (on going)

0 5 10 15 20 25 30 35

Recipes Ave. max Eacc (MV/m) Ave. Q,

Mid-T 27.5 3.2E+10
Hongtao HOU @ SRF 2025 N-doping 24.5 3.5E+10
Carlo Pagani 21 2025 CEPC Workshop
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Great Progress on SRF Understanding INFN
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Conclusions

State-of-the-Art FNAL Cavities

+ Coupled RF and materials science studies advance microscopic understanding of

Post Va r| ous Treatme nts SRF materials, revealing how impurities and defects govern performance.
I * Impurity (N or O) tailoring tunes SRF properties
68 1 0 * Nis ~10x more effective than O at lowering Rgs.
* Optimized EP is critical to realize impurity-tailoring benefits
50 MV/m » Minimizes H uptake, smooths surface and removes lossy inclusions.
Ly
./ * H and lattice defects identified as key loss sources in Nb films
* Annealing mitigates these losses and improves film performance.
OQO
@ iy Cr""'_{) vacancies
| m EP ]
]l © LTB-120C x48 hr |
P 75/120 C + Cold EP “
1! * N-Doped _
@ Mid-T Baked ! T=2K
1| & N-Infused fo=1.3 GHz
J T Y T ¥ T J T L T
0 10 20 30 40 50
E... (MV/m)
Daniel Bafia @ LCWS 2025
Carlo Pagani 22 2025 CEPC Workshop
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SRF Accelerators for Free-Electron Lasers

Cavity operation -
776x 1.3 GHz TESLA cavities

Typical operation conditions @
+ Average gradient + spread

« Coupler power (x4 for peak power]

+ Measured Q,=1x 10'°

0
W wiystron

11 L1 L2 L3 fl Cryomodute
b i i . 5 s o . TN :
L DL Cryostring 1 Cryostring 2 Cryostring 3--- Cryostring 8 Cryostring 9 / T T4D
Y |BC1 ¥ % ¥leEcz s M rY Y|y ¥
s SASEL '
\ AlAHlIlD ‘ Wil & mm SASEB
gun B.QGHZBCG A2 Bcip A3 A4 A5 pgrop A6 A7 AB AZ21A22 A23 A24 A25 A26 CL

5MeV 130 MeV 700 MeV 2.4 GeV 17.5 GeV

SHINE (Shanghal)

Accelerator:
Undulator:

8 GeV, cw, 0.1mA (100pCx1MHz)
3 FEL lines (1 SC undulator line)

C REDUCED-V (184 228

Average Cavity Usable Gradient [MVim]

S3FEL (Shenzhen)

J: "
= BN S

SRF LINAC
o i

e
| ul W™ L3 i

e
e

LCLS-Il (SLAC)

7 | '
TR T R TR ST TR T T T i
i @ t i i P ip P @ @ = @ i@ B W
2 8 = z 8 3 8 3 8 % = = g 5 & £
e Cryomodule
(0] u (F 3
o=t e=127" p=21" P=i10"
V=100 MV V=211 MV HL Vy=1446 MV Vy=2437 MV
=12 A l.=12A p=-150 I =B0A L=1.0 kA
a51.02 mm cr,amzmm V=647 MV mtusmm 5590 pm
[ ot~ s ™ o - { s s} s j——
LH BC1 BCZ
GUN £=100 MeV £2250 MeV E=16GeV
TS0keV  Ry=-35mm =55 mm ;=37 mm
72005% as=16% a2038%

P i by Dalian

of Chemical Physics

1.IJ GeV CW 5RF accelerator

s Pl

1 | . LA OHD . GES
1 , AN g TN, ": m— Ten 1.3 GHz Cryomodules & two 3.9 GHz cnromoduless Ty Ha [T R
100 MeV 270 MeV 2.1 GeV 5 GeV & GeV B . o 5 t s | ~100 SRF Cavities -
Hohey. mn a5m 50N, B4, 0. S 126, BOOA, Sde 7 SGaV, BOOA, S0é j \
i * Dedicated cryoplant
s T Si0E3 i ania T2t Injector LH COLO L1+HL BC1 COL1 L2 Backup BCZ EMIT L3 Backup DCP RSty T
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32 x 805 MHz,

6-cell cavity

® BSS(Lund) (European Spallation Source) [G. Devanz (GEA) in SRF19]

—-aeesssss——— 352 2| MH; eeeessssniie- —ags———"704 42 MHz S———

«24m—> €46m> €38Bm> €3Im> € 56m> «— TTm = <« I79m —
T -

75 keV 3.6 MeV 90 MeV 216 MeV 561 MeV 2000 MeV

o CS\IS-IIICAB

Lolm  3.62m 3.06m

eV

50 MeV'

‘ll:\'
NI e m T —|
124MHz 324MHz

i P05 - et
FF DD
FEY 3 o

80MeV H- linac

CSNS-II double
-spoke module

RN Gl o 26x3252MHz, 36 X 70 Med-B, o :
iy 648 MHz, 5-cell cavity] o ke % fé‘l;’m;"' Hz, Med-f, g4 x 704.4 MHz, High-B
| T = ble-S 5-cell cavity, B= 0.86
Y B= 067 | B=0.50 B= 0.67 cell cavity,
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Proton and Deuteron SRF Accelerators

O ::|;|P-|| (ANAL) (Proton Improvement Plan — [(AF;\ﬁf)b ?r? (;r?m]

PIP-1l Superconducting RF CW Linac, 2mA, 800 Mev
Consists of Five Types of Cryomodules =y

o] LT
e ™

. m = EI l Elliptical
=gl HBE50 X 4
Cryogenic I I —— Elliptical 24 Cavities
plant [ = i LBESO X 9 650 MHz
2.5 kW @ 2K —— Ningls Spoke 36 Cavities
SSR2Z X7
B Single Spoke 35 Cavities 630 MHz
: ko 325 MHz i :
Cryogenic pSSR1 X2 /
Distribution HWR 16 Cavities
System 8 Cavities 325 MHz ’ 2ol
162.5 MHz "833 MeV

H- lon

S 1orzrc0nduc\'nr.g
A

PIP-II Linac is technically complex, state of
the art superconducting RF accelerator

® IFVIIF-LIRAC (QST/ Rokkasho)

9 MeV D-beam

Injector+ LEBT

CEA Saclay [ ]
ile __ 125mA, 1.1 MW
| INFi ﬁ:gﬂ”m MEBT SRF Linac
ji CIEMAT Madrid ~ CEA Saclay | i

" CIEMAT Madrid
CIEMAT Madrid  gp

Control System T 3
JAEA -

CIEMAT Madrid CIEMAT Madrid uﬂ:;;HEs?srran
CEA Saclay CEA Saclay CEA Saclay ———
INFN Legnaro SCK Mol CIEMAT Madrid "
o LIZM LIET S lohida
il QST in
SFF19]
S (OST/Rokkasho) (Advanced Fusion Neutron
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ntectaSORFPC i
MEsT CRE Lm0 MEB*::W‘r ;"F LT \

5._%:@_ m

—#& 40 MeV D-beam

| “., 125 % I§a2|n

@ DONES% F4E/CEAk
( Hz

Source)

: 40 MeV Dbeam SEUNC gy
Description  Units HWR (8) SSR1 (16) SSR2 (35) LBE50 (36) HBE50 (24) e i

Type Half-Wave Single Spoke Single Spoke Elliptical Elliptical - LEMIF- DONE 5 sup
- e e d il s Crvo.  Output  Solemolds  Cavities  Type of
Frequency MHz 162.5 325 325 650 650 module  energy cavities
[#7 B5-107 A2 10" AZ-107 2.4~ 1010 331000 M1 8.3 MeV 8 g Lu\\'-ﬂ
Gradient Mim 97 10 1ns 16.8 187 T CM2  139MeV & 11 Low-p
Enuse Mim 449 38.4 40.3 40.2 38.8 ¥ CM3 213 MeV 5 9 High-p
e 3 46 X 175 MHz, HWR Cavity _a: _‘eww = 5w
N-doped No No No TBD Yes X 21 | y M5 40MeV L] i High-p
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Large Heavy lon SRF Accelerators

INFN

Chinese Acaden ) l.ns“
Suam Dol ® FRB(M) [TXu (FRB) in ® RAON (IBSRISP) [S\;gzof]n (IBSRSP)in
SysteToTargel R21] <—— Injector —»« SC Linac »<«— IF —»

$=0.085 Matching [=0.085 Matching §=0.53 Matching ~ Superconducting
Cryomodule Cryomodule Cryomodule  Folding Segment o—— SCL] —» oA—— SCLZ2 —»
0.5 MeV/u 18 MeV/u 200 MeV/u
s = Ccss | scL21 | scL22 | HEBT rp
11 f=0.085 Cryomodules 3p=0.041 Cryomodules 500 keViu RFQ '

Room-Temperature  [=0.085 Matching
FoIding Segment Cryomodule _

12 =0.29 Cryomodules

1- meter .

B,=0.041 B,= " 0.085 pe 0.29 B,=0.53
" . Quarter-Wave Resonators Half-Wave Resonators

16+104 QWR 72+148 HWR:
80.5 MHz, 322 MHz,

B= 0.041,0085 PB= 029,053

18 =0.53 Cryomodules

10 m Vertical Drop from
lon Sources (above ground)

55 5-cell Cavity:
644 MHz,
B= 0.65

28 QWR 81. 25M Hz
76 HWR 162 oM HZ

Conen
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SRF for ADS (Accelerator Driven System) INFN

CiADS linac: progress and first beam of normal frontend, Zhijun Wang

[D Vandeplassche (S CEA)in S:F19]

® MYRRHA(ADS) /SCKCEN ... .. P

ﬁ';-q_'i-_: —tt == -.-{,—_ == W mwamn

2 gap Spake 5 cell Elliptical
352 MMz 704 MHz Saern

= Approved in Dec. 2015, Ground broke in August
2018, Officially started in July 2021

* Leading institute: IMP

* Budget: ~4 B CNY (Gov. 1.8B + CNNC 1.0 B +
Local Gov. 1.2 B)

= Location: Huizhou, Guangdong Prov.

Partners: CIAE, CGN, IHEP, etc.

[J Bmura(JAEA) in SRF21]

¥ o, TR o JAEA-ADS Linac

CW proton linac -
- final beam energy : 1.5 GeV |
- beam current : 20 mA '

Oy, splitter 5
double- ) . : ’ =
injector ‘ | t i j‘ & i "4
=035 p047 =Y —ar
v v v v I *0 . ..—Lumwn"v"-"-nmnw e ;
17 Mev 100Mev 200 eV =
= 100 o
Low-resolution -ow x 5 )
& . g : m
Sustainable 1* i . 2 (e Y
High-resolution Towiecs "r!:“ ueie 2
mass separater b
MYRRHA reactor Doubie Soohe bres SZIMKE 300 % e e b
P4

{(EHENE mew%

Be0.51 aliotie e 0 r

-5 50 I —b-a ey ws&m;_~——-—-- p—

kv —>
RiBs.

w lement slgical cavty
g\uu\zm oo

with ol V4 P \ |
Rty .’.:“'h . 700 Mz Seikd State BF ampliies
. ot
==

| CW proton linac | Proton beam
L : | Max 30MW
Electric power
Electric power feeding
salling Fission energy
+— BB ——
Electric power generation

Nuclear transmutation by ADS . “,i“gl‘l. E::‘:'rmunh' )

gt PR———

MA fuel, Pb-Bi cooling |
jl Subcritical reactor core

b * MA: Minor Actinoid
Nuclear fission chain reaction Highly important feature of ADS
- subcritical state reactor Stop accelerator -> Chain reaction stops

= in no danger of runaway reaction
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SRF for Dark Matter Search

INFN

LASA
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Application of superconducting cavities as

£ Fermilab uENERGY

Office of
Science

B This material is based
« upon work supported by
| the U.S. Department of

Energy, Office of

Science, National
Quantumn Information
Science Research
Centers,

Superconducting

Quantum Materials and

» Systems Center (SQMS)
under contract number

"’”’SQM Q=

30 Partner Institutions

> 5 O O Collaborators

A DOE National Quantum Information Science Research Center

|
DE-AC02-07CH11359 JOHNS HOPKINS ¢ euen ”W LSL) NPLE NYU
] Temple THE UNIVERSITY inerty of Bolorado
StanOI'd Uuiversity . OF ARIZONA el
UNIVERSITY OF UN]VERSITY OF MlNNEso‘r UNIVERSITY OF Institute for
ILLINOIS Driven to Discover® . LR R ol WATERLOO IQ ot

Jt H Northwestern H H
3 Fermilab  Nothwest rigetti /) AMES A..g - N©er
coromooicico e Sromracron  GUIIMAN oY FINFN Jefferdon Lab,

NPL

ultra-sensitive RF photon detectors

FRXD3, Friday May 24", 2024

Bianca Giaccone

“CHAMPAIGH

A rich ecosystem, multi-institutional and multidisciplinary collaboration leveraging investments
at DOE national labs, academia, industry and several other federal and international entities

Superconducting Quantum Materials and Systems Center (SQMS), Fermilab

Quantum Sensing: new windows into fundamental physms
Dark Sector

Fermilab
Experi

Precision
Measurements

1] Artwo
Studio Ch

Gravitational
| Waves L i

\

symmetrym

/) g
¥ . SUPERCOMDUCTING QUANTUM
MATERIALS & SYSTEMS CENTER

16 B, Giaccone | Application of superconducting cavities as ultra-sensitive RF photon detectors

No dark photons (or axions) were found (yet).

MHz

mHz Hz kHz

Black hole
10-17 superradiance

A0 \0 1,6 \\3 \(.\

Credit: O'Hare, hitps://cajohare

A A RN

Dark photon mass [eV]

* No discovery, but still
progress because of
the excluded
parameter space.

But a lot more
parameter space left
to explore...

ape
Darkside yplioN

* “Mowing the lawn.”

github.io/AxionLimits/docs/dp.htm
20  B. Giaccone | Application of superconducting cavities as ultra-sensitive RF photon detectors

e .. SUPERCONDUCTING QUANTUM
MATERIALS & SYSTEMS CENTER

TEOH — 2103 GHZ
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op Level SRF for Future Lepton Colliders

Outer Ring 03m

Inner Ring

Outer Ring

Inner Ring
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>
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FCC-ee

ILC 250

[ D®RP

il ) T

HiF g pasbows | & phosesd vopmshasi, m 5 o

Beam induced
background )

Carlo Pagani

. . L/ IP1
Drives beam quality: ¥
challenging design and components :
o u Muon Collider Accelerator
ke IJGLRIF >10TeV CoM Ring
[ ~10km circumference
‘0
IP2 4
_ &
4 GeV Target, m Decay p Cooling IﬂwEnergy : &
: Proton & pBunching Channel  uAcceleration ‘¢¢
. Source  Channel R gii==="
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he CERN View (Venice, June 2025)

INFN
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LCF with ILC SRF technology
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Huge amount of R&D and design work
on a variety of proposed future colliderss 4 ¥
(varying levels of maturity, time scale, :
cost, physics reach/performance)

new electron accelerator
=50 GeV beam energy
much smaller inwertment

LHeC

existing/future
proton accelerator

Fabiola Gianotti

TN 1
Venice 2025 ~— i
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ILC @ CERN INFN

~ LASA

Start with mature
| “Higgs-factory" e+e- technology, can

expand in length

| B | T s ubure e'e
e FCCee, 4 IPs [FCCee EPPSU

Today 2040 ~2050-55 Ve i technology ..g 10° :E‘ﬁmrf“ﬁ;mlm
(7 * L e LGP SR 100l power _
LU NN\ E
Energy reach and flexibility: g ol )]
* Physics opportunities from Z-pole to TeV(s) 2
* Flexible (E,L,cost, power) to adapt to development in physics and E L ]
technology 3 :

: ; ot L

Footprint, cost, power — next slides: 10 1
« Lower cost to get to Higgs and top than a circular machine (initial machine) Center-of-Mass Energy [TeV]
«  Power similar to LHC, or lower, for initial configuration S 800 e )
*  Footprint (length/location) similar to LHC =3 o e i
g ooof-|EEE 7~
Provide many opportunities and increased flexibility for the future: 5 - S e y
* Does not determine footprint of future energy frontier machines (hadrons or Q 5
muons), and it has its own upgrade opportunities = 1
* Encourage accelerator and detector R&D for all these options E’ i
o L ' ! |

=1

Steinar Stapnes @ LCWS 2025 10 Center-of-Mass I%nergy [TeV]
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Concluding Remarcs INFN

~ LASA

The great demand for knowledge fueled by nuclear and particle physics has
favored the technological development of magnetic and radiofrequency
superconductivity, through the construction of large accelerators with the
Involvement of industry.

The fallout on medical devices (MRI, NMR), green energy (ADS) and advanced
light sources (SR, XFEL) is currently underway, making conceivable also new
huge infrastructures for fundamental physics (CEPC), which could trigger other
future applications.

The pursuit of pure knowledge, typical of fundamental physics, has generated
large-scale open and global collaborations, also producing technologies, such
as the World Wide Web, accessible to all. With the TESLA collaboration, SRF
has shared this mission, which today is a precious treasure that we must
preserve.
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Great Future for SRF in China INFN

~ LASA

SRF Accelerator Facmty and Technology Workshop (2023)
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