ESPP Update — a velencel Open
Symposium tanulsagai

Varga Dezs0, ESG delegalt

* A“kOvetkez0 nagy gyorsito’-t keresi a CERN, ami
25-30 ev mulva indulhat

 Tudomanyos cél: nem latszik hogy biztosan
megvalaszol-e egy “nagy kérdést”

* Nagyon sok szempont sz6bajon, nem csak a
fizika (pénz, emberi eroforras, kornyezeti hatas.. )
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A kérdesfeltevés a (nemzeti,
tudomanyos) kozossegek felée

1. What is your preferred large-scale post-LHC accelerator for
CERN?

2. What is your preferred alternative, if the preferred option would
not be feasible?

3. What is your preferred alternative, if the preferred option would
not be competitive?

Megjelent a Physics Briefing Book és a Prelim. Project Assessment!
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Visszatekintés: a 2020-as Update
és ahogy megvalosult

Cel volt a HL-LHC elinditdsa 2030-ig (2030-ban varhato)

Koordinalt kutatasi iranyok: CERN Neutrino Platform;
DRD kollaboraciok

Nem-"nagy-gyorsitos fizika” — szeleskorl program

Elektron-pozitron Higgs-gyar a “nagy gyorsitd” prioritas —
FCC Feasibility study

Kornyezetvédelmi megfontolasok (kibocsatas, hulladék)
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O ~ 1.2 km of accelerator replaced
Q variety of new technologies
O > 80% of budget committed

HL-LHC expected to
start 2030

Detector upgrades:
CMS Phase 2
ALICE3

SUPERCONDUCTING LINKS
Electrical transmission lines based on a high-
temperature superconductor to carry the very

high DC currents to the magnets from the
powering systems installed in the new service
tunnels near ATLAS and CMS.

CIVIL ENGINEERING
2 new 300-metre service
tunnels and 2 shafts near
ATLAS and CMS.

FOCUSING MAGNETS Nb;Sn
12 more powerful quadrupole magnets
for the ATLAS and CMS experiments,
designed to provide the final focusing
of the beams before collisions.

>celerator upgrade

“CRAB” CAVITIES

16 superconducting “crab” cavities for
the ATLAS and CMS experiments to
tilt the beams before collisions.

COLLIMATORS
15 to 20 additional collimators and
replacement of 60 collimators with
improved performance to reinforce
machine protection.

CRYSTAL COLLIMATORS
MNew crystal collimators in the
IR7 cleaning insertion to improve
cleaning efficiency during
operation with ion beams,

CERN February 2024



Physics Beyond Colliders Study Group (CERN)

Pursuing a compelling scientific programme complementary to high-energy colliders

CMS ISOLDE: radioactive nuclei facility

n-TOF: n-induced cross-sections

LHC North 1< S K

d "
A platorm |

CLOUD: impact of cosmic rays
on aeorosols and clouds

AD / ELENA: Antiproton Decelerator for
S antimatter studies
AWAKE

COMPASS -> AMBER: hadron structure
and spectroscopy

e RS NAG61/SHINE: ions and neutrino targets

e J—’m ISOLDE e NAG62: rare kaon decays
RiBs REX/HI E as rea :

A i T NAG64: search for dark photons
N——— NAG65: study of tau neutrino production
Neutrino Platform: v detector R&D for

. 1 CLEAR experiments in the US and Japan
SHiP: future beam dump experiment
p H (hydrogen anion) p ions } RIBs (Radioactive lon Beams) p n (neutrons) P p (antiprotons) P e (electrons) with hlgh-lntensﬂy beams

Etc. etc.

Exploiting the unique capabilities of CERN accelerator complex
~ 20 projects, ~ 3 500 scientists




R&D on Detector Technologies

2020 Strategy Update:

The success of particle physics experiments relies on innovative instrumentation and state-of-the-art

infrastructures. To prepare and realise future experimental research programmes, the community must maintain

a strong focus on instrumentation. Detector R&D programmes and associated infrastructures should be supported at
CERN, national institutes, laboratories and universities. Synergies between the needs of different scientific fields and
industry should be identified and exploited to boost efficiency in the development process and increase opportunities for more
technology transfer benefiting society at large.

“More solid funding support needs to be secured”

» Eight Detector R&D Collaborations (DRDs) have been set up, following the ECFA Detector R&D Roadmap,
focussing on strategic R&D

DRD1: Gaseous Detectors DRD3: Semiconductor Det. DRD6: Calorimetry DRD7: Electronics
H | B H Large : Fast + eco-friendl M lithic CMOS - LGADs - | resolution - High AL Iptc
" Stl" In InfanCY’ bUt expeCtEd to h::iz l—j‘iGDLZogrgE}ajlﬂf rﬁs:;cl;-lr,‘n ::ar:::r:-?SS interconns. er:r:frari,o;ujqrc::gcu g - power
grow, once HL-LHC is built R m p—— particle flow - sandwich - optical it o _;\ .
* General Strategic recommendations e ' . T e

Wy - ] < ::- ie

(2018) 317 = o=

have not yet all been implemented

DRD2: Liquid Detectors
for Neutrinos - Dark Matter
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DRD5: Quantum Sensors DRD8: Mechanics
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2026 Update: hogyan tovabb?

Kovetkez0 “flagship project” minimum 30 év
Eurdpa (CERN) vezeto szerepe megtarthato-e?

Biztos hogy rendkivil kdltseges, ki finanszirozza (pl US, ahogy a
HL-LHC-t is)?

Egyéb tudomanyteriletek: hogyan kapcsolddik, melyekkel
versenyzik (pénzugyi €s emberi forrasokeért)

A CERN jovojerdl a CERN vezetosege dont! Az ESPPU egy
széles kord forum a dontés megalapozasara
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Towards the recommendations on the next CERN flagship project

(1) Physics Potential
Physics Briefing Book ( = 30 Sept. 2025)

- Assessment of overall Physics Potential (ESG Working Group)

(2) Project assessment
(Technical feasibility, required R&D, risks, timeline, costs and human resources (including estimates for the
associated detectors), environmental impact

(ESG working group)

Timeline for the update of the
European Strategy for Particle Physics
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Részecskefizika nyitott kérdesel

Higgs oncsatolas (benchmark), HL-LHC biztosan “észleli”,
~CC-ee valamelyest méri, FCC-hh precizios méres

|z-fizika (ritka bomlasok, CKM matrix precizidsan)
Elektrogyenge csatolas precizidosan

Sotet anyag, BSM, .... (és ezek kapcsolata mas
tudomanyagakkal, pl kozmoldgia)
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Higgs-Oncsatolas: p+p-ben mérheto jol, e+e- -ban nem

HL-LHC varhato

FCC-hh
MucColl

HL+LHeC
HL+LCF2s0
HL+LCFss0
HL+LCF1000
HL+CLIC3so

HL+CLIC 1500

HL+FCC-hh
HL+MuCro

On the Higgs self-coupling (Higgs potential)

HL+FCC-eez2a0
HL"'FFCC'@@_".-‘::_‘
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Single-Higgs determination requires
constraining other contributions in the loops
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Sizable contributions from Top operators!
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Gyorsitd opciok (realisztikussagi sorrendben)

FCC-ee + FCC-hh

Csak FCC-hh (ha megépul a CEPC?)
LEP3

Linearis gyorsito

MuUon Utkozteto

2. ESPPU Magyar Townhall meeting
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Proposed large-scale projects at CERN, ~ 2045

LCF (e*e-, linear, 91 — 240, 550 GeV) CLIC (e*e, linear, 380 GeV, 1.5 TeV)

FCC-ee (e*e-, circular, 91 — 365 GeV)
; ey | R (J- : 4 ; : .

Compact Uinear Colbder [CLICY */
N 380 Ga¥ - 114 b [CLACIEO) ,‘-,
1.5V 290k CUCISON

e*e- colliders
(“Higgs factories”)

FCC: Feasibility Study elkésziilt

LEP3 (e*e-, circular, 91 — 230 GeV) LHeC (ep, circular, electron ERL,

50 GeV e, > 1 TeV ep collisions)
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Potential for development: future 10 TeV parton-scale collider options

FCC-ee LEP3 LHeC LCF, CLIC
3 & & S -
1':* - \#\-‘

.

FCC-hh, Muon Collider (3, 10 TeV) e*e” with improved acceleration technologies
baseline 85 TeV (2 120 TeV) LCF, C3 (2 1 TeV), CLIC (1.5 TeV), HALHF, ...



(‘\ FCC 24 June 2025

FCC integrated program - scope

M. Benedikt

* stage 1: FCC-ee (Z, W, H, ) as Higgs factory, electroweak & top factory at highest luminosities

* stage 2: FCC-hh (~100 TeV) as natural continuation at energy frontier, pp & AA collisions; e-h option

* common civil engineering and technical infrastructures, building on and reusing CERN'’s existing
infrastructure
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Imperial College

London
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e+e- Colliders: Instantaneous Luminosity & \'s

Luminosity / IP [ 10* cm2s!]
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In circular e+e- colliders, for the same
synchrotron power loss, at a lower
energy, more current can be put to
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LEP3: Run at Vs =230 GeV

* Only 10% higher energy than LEP.
* 18% lower synchrotron power loss at

, espresmagyeneanzsmeans V5=230 GeV compared with 240 GeV.



Nemzeti vélemenyek

FCC integralt program tlnik preferaltnak — nem latszik mas, reméljik hogy
“feasible”

Magyar oldalrol kiegeszités: LEP3 relevans-e? Nem-gyorsitos
részecskefizika (kozmikus részfiz, GW)? Nem-nagygyorsitos fizika? (SPS,
PS, ADC?) Folytonossag a karrierben, fiatal kutatok életpalya kilatasok?

What is the preferred large-scale accelerator for CERN

CERN Member States (MS) ... incl. Associate- and Non-Member States (MS)
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support / are tobe  support for support /in  areopposed to bedecided insupport for any
in favour opposed decidedin anye+e- favour November  e+e- collider

November collider

* Overwhelming support (21/24 CERN MS
HEP communities) in favour of the
integrated FCC-ee/hh programme

+ Support as well from Associate Member states (AMS) 16
and Non-member states
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