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gyorsitok a CERN-ben és a vilagban

Europai Részecskefizikai Stratégia —
magyar nemzeti velemeéeny “Townhall meeting”
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 LHC és HL-LHC,; tervezett gyorsitok attekintese
* Gyorsitotechnologiak és megvalosithatosaguk

 |doskalak, globalis preferenciak, fenntarthatosag...
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LHC és HL-LHC

 LHC:Elképesztoen sikeres gyorsito es kisérletek
 HL-LHC: rendkivli felfedezési potencial, 14TeV, sok 1000 fb-1
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HL-LHC (és tobbi szupergyorsito)
egyik f0 célja: Higgs oncsatolas

Varakozasok (2019)
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LHC, HL-LHC: 3000 fb-1
* Tervezett futas 2038-ig (2040+7?7?)
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Aktualis LHC terv (2024 szept.)

* (6 éev alatt kb 3 év csuszas)
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Lehetseges de elkaszalt
linearis elektrongyorsitok

* ILC: “What is the Higgs boson? What are dark matter and dark
energy? Does supersymmetry exist?”
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Kor alaku elektrongyorsitok

* FCC-ee, a HL-LHC utan épulne a CERN-ben, az FCC-hh elott

 CEPC: “Circular et+e- collider” vagy “Chinese...”

* Valgjaban minden technoldgia letezik a megépitéséhez! Par
Innovacio segit (crab cavities) de csak le kell masolni a LEP-et




Mire valo egy elektrongyorsitd?

e Az LHC rendkivul sikeres!

Az elektrogyenge szektort

Black =

jol lehet vizsgalni, igen
versenykepes!

ideal pT
meas.
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* Amit hadrongyorsiton nem -
kimérheto (250GeV): Higgs *
“lathatatlan bomlasai”

T GeV
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MUongyorsito: az elvi lehetoség

» Gyartas/hiteés, tarolas, detektorok

TOmOr volfram kup
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Bunches of protons are accelerated Z Pions are The neutrinos, being virtually mass-
into a target of dense material unstable and they less and without charge, pass out of
{such as tungsten or mercury). The quickly decay the experiment. Magnets direct
atoms within the target emit a into a muon and charged muons of the correct energy SLOW ACCELERATE SLOW ACCELERATE  SLOW  ACCELERATE
particle called a pion. 2 neutrino, moving in the right direction,

Proton bunches Target Magnet - =

cavity

The goal is to turn a ‘cloud" of muons into a tight beam \
travelling in all directions... Um.l,u"in oaeirection ‘\ 4] The muons pass through I Magnetic felds guide the
P

an absorber material particles into radio-frequency

made of liquid hydrogen. cavities. These cavities contain
The muons collide with electromagnetic fields that give
the hydrogen atoms and the muons back their lost energy
knock off electrons, by replacing the momentum lost
losing energy to this in the direction of the beam,
ionization of the atoms. In this way, the muons lose

This causes the muons to energy and momentum in all
slow down. directions and are accelerated

in only one direction.
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Infographic: STFC, Ben Gilliland laser-like, ready for injection into the main acceleratar,



A végso hatar: a vﬂlanyszamla
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Gyorsitoparameterek

e+ e- gyorsitok Energia (GeV) Integralt luminozitas (ab)?! Inditas (tervezett) éve
LEP 90 — 209 2-5 1989

FCC-ee 90 — 350 150 -5 2040

CEPC 90-- 350 20-5 20357

ILC 250 — 500 2-5 2040 ?

Proton-proton gy.

LHC 14000 0.35 2005
HL-LHC 14000 4 2030
FCC-hh 100,000 20 2070
Miion gyorsito 1000 — 10,000 10 2050 ?
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Egy lehetseges idObeosztas (2021-beli optimizmus)
Gray 2021, https://doi.org/10.1016/j.revip.2021.100053
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Egy lehetseges idObeosztas (2021-beli optimizmus)

Gray 2021, https://doi.org/10.1016/j.revip.2021.100053
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Osszefoglalas

* A legfontosabb ismert informaciok:
-- az LHC rendkivll jo lehet6séget ad a SM vizsgalatara
-- Alacsony tbmegu a Higgs

-- Nincs semmi BSM jelenség mostanaig, €s ha lenne is a
HL-LHC-n, nagyon nehez lenne versenyezni

* A keszulb gyorsitok mind a tavoli jovobe veszneku
» Kiveve a CEPC — de azzal pl Europa mit kezdjen?
* Hogyan tovabb?
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Kiegészitd informaciok
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Higgs 6ncsatolas
(és kapcsolodo SN folyamatok)
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