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BBeaeHue

® 2025 Run lll - npegnocnenHuii rog v NocrenHUM NOMAHbIN rog Habopa gaHHbIX
® 2026 Runlll - Habop oaHHbIX 3aKOHYMTCA B MoHe

® | HC "BepHeTca" B 2030 B Run 1V y>xe kak HL-LHC (High Luminosity - LHC)

® Run 4 3annaHunpoBaH Ha 2030-2033 (4 roga)

® B aTtom goknaae naH kpatkum 063op paboTel LHC 3a 2025, nnaH Ha 2026 n nepcrnekTuBkl

2030 2031 2032 2033

J|FIMAM|1|3[AlS
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Pacnucanue LHC 2025 (1)

¢ CrtabunbHblin pp Ny4ok (2 Mas)
® [poToHHBIN ceaHc (19 Maa - 18 -UioHA)
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LHC hand-over
to BE-OP
Jan Feb Mar %
Wk 1 2 3 4 5 6 7 8 9 10 11 12 13
Mo 30 17 2
Tu
We Annual A Hardware .
Th Closure re-commissioning
Fr DSO test
Sa
Su
LHC, TI2. TI8 and
experiments closed Start Beam First Stable Collisions with
Commissionin Isl !
xall valves cu:aenApr g beams [May 1200 bunches Jun
Wk 14 15 16 17 18 19 20 21 22 23 24 25 26
Mo A 14: Easter 21 12 19 26 2; Whitsun 9 16
Tu N Scrubbing
A 4 q e-commissioning
We m:ig‘u‘i A with beam
Th TI2/TI8 test 1st May Ascension
\
Fr G. Fri. Interleaved
v commissioning
Sa &
Su intensity ramp up

£

- Technical Stop

HW Commissioning, Powering Tests, Magnet Training

Machine check out

Recommissoning with beam

Interleaved commissioning & intensity ramp up

Proton physics run

STATUS OF THE LHC

Scrubbing

lon Setting up

Special physics runs (place holders)

Machine development (incl. floating)

Pb - Pb lon physics run

4 LINAC3 Pboven re-fill
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PacnucaHue LHC 2025 (2)

Ne-Ne run :

0-0, p-0 (4 - 7 Virons) Tu_ | settingup j NeMern ................. ................................ ________________ :; g
Ne-Ne (8 Vions) i P e — e e — e L IS —

. Vdv

pp (13 Vtons - 4 HoAGpA) e e R R I N .;
PbPb (15 HoAbp~A - 8 Nekabpn) sa | 80&p0 = | .

H 1
B e R T At b T
0 0 Y y

................................................................................

................................................................................

................................................................................

End 25 ns p+ run End run

Oct Nov [16:00] Dec [06:00)

: i Y Pblon ~===== Pb- Pb lon run =~~~ e
Fr ; ; { settingup !

Technical Stop Special physics runs (place holders)
HW Commissioning, Powering Tests, Magnet Training Machine development (incl. floating)
Machine check out Scrubbing

Recommissoning with beam Pb - Pb lon physics run

Interleaved commissioning & intensity ramp up lon Setting up

Proton physics run 4 LINAC3 Pb oven re-fill
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2025 lNpoTOoHHbIN ceaHC @ 13.6 TeV

® Bonee 125 fb"-1 poctaBneHo ATLAS/CMS; 125 fb*-1-LHCb; un

53.5 pb™-1- ALICE

squeeze rotate
inject beams ramp and squeeze (f?] rther) crossing
~40 injections 6.8TeV/B*=2m B*= 1.2m angles

6.8 TeV / beam => /s = 13.6 TeV

establish STABLE
collisions BEAMS

OcHOBHOE€ OrpaHU4eHue - BpeMsA XXM3HU BHYTPEHHUX TpUrnsieHbix MarHuToB (IP1uIP5):

¢ BHYTPEHHWNE TpuUnaeTHble MarHnTbl 06ﬂy'-IaIOTCF| ocTaTKamMm CTONTIKHOBEHUIA
® nonHanA go3a HpI/I6HI/I)KaeTCFI K O>XXngaembiM rnpepnenam

® BbIXOA M3 CTPOA NPMBEAEeT K 60MbLIMM NPOCTOAM U Aerpagaumm
NpPon3BOANTENIbHOCTY

Mepepacnpenenutb 067y4eHue nyTem uaMeHeHUA NOSIAPHOCTM U MOBOPOTOM yrna
nepece4yeHUA Ny4YKOB

MBXW.A4R1 IP-side (coil front surface) dose .

24/12/2025 - HAYYHAA CECCUA O®BJ 2025 STATUS OF THE LHC AHATOJINW EFOPOB (HULL KN-NUA®D ) 5

[MGy up to 2026]



NMpo6nembl, Bbi3BaHHbIE paanauven

BonbLuoe 4yncno c6oes U3-3a 06/1y4eHUA INEeKTPOHHbIX KOMNOHeToB (R2E):

® B OCHOBHOM M30/MpOBaHHble oTKa3abl (Single Event Upset)
® |LHC paboTtaet Ha 2X OT NPOEKTHOM CBETUMOCTM

Quench protection system (QPS):

® 06bI4HO NoaBep>KeHbl MarHUTbl pAgom ¢ IP1, IPS, n IP8
® 06bI4HO BbICTPOE BoccTaHoBneHne (1-2 Y)

KpuoreHHasa cuctema P 8 (LHCh):

PacnonoxeHa 6nn13ko k LHCb, B To ke kaBepHe.
[TooBep>xeHa BO3OENCTBUIO OCTATKOB CTOSIKHOBEHUN.
BoccTtaHoBneHue TpebyeT 24+ 4

PelleHne HangeHo B BUOE YCTAaHOBKN OOMNOSTHNTETbHON
3alNTbl M KOPPEKTUPOBKM MPOrpamMmmHoro obecrneyeHums.
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BaKkyymHble coeguHUTENbHbIE MOAYN

Moaynu coeauHAIOT CErMeHTbl TPYObI:

®  [NOMKHbI 6bITb TMOKUMK, HTOOLI KOMNEHCMPOBATbL TEMIOBOE pacLLUMPEHNE U
OBVXEHNA

® [0O/MKHbI 6bITb XOPOLLO NPOBOAALLMMM, YTOObI YMEHbLUATbL UMNEeOaHC

6L2 interconnection module:

CnomaHa npy>uvHa
He onTumasibHbIN KOHTaK NpUBOSUT K "UCKpam”

CuTyauua yxygwmnacb Npu rnonbITKe YBENYNTb MIHTEHCUBHOCTb My4ka
0o 1.7e11 ppb. (~ 8 okTAGPA)

ObhekT ocTanca npm Bo3BpalleHnn B HoMUHarbHble 1.6e11 ppb
OrpaHnyeHa MHTEeHCUBHOCTb nyyka ao 1.4e11 ppb

ppb - proton per bunch

mbar
1E-7

1E-8

1E-9 |

MWMWMMMM

1E-10.

1E-11

1E-12-

21-07-2025 26-07-2025 31-07-2025 05-08-2025 10-08-2025 15-08-2025 20-08-2025 25-08-2025 30-08-2025
02:00:00 02:00:00 02:00:00 02:00:00 02:00:00 02:00:00 02:00:00 02:00:00 02:00:00
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AcmMmmeTpuUyHaA UHTEHCUBHOCTb NYYKOB

YBenunuyeHa UHTEHCUBHOCTb 2 o Ny4kKa, YTo6bl BOCCTAHOBUTb NPOU3BOAUTENIbHOCTb:
® 1.4el1 ppb B nepsom nyuke

® 1.8e11 ppb BO BTOPpOM Ny4Ke
® npousBOANTENBLHOCTL cpaBHUMa ¢ 1.6e11 ppb

® Beam 1 Intensity ® Beam 2 Intensity @ # Bunches

1.950e+11 - 2600
1.900e+11 ® 00 & 0 0 0 ® 0 & & & 00 20 & " e o :
- 2400
= 1:850e+11 .. e |
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= 1.750e+11 — I 2200
= o © : m
G 1.700e+11 L E S
S 1.650e+11 o gL ‘2’.
< 1.600e+11 o : :
= E »
S 1.550e+11 IO
QU 1500e+11 3 o - ;
1.450e+11 = = = S
1.400e+11 s 5 #° ¢ 400 %0i" 0 0y o}
1.350e+11 ~ . ‘ ‘ : e

I I | I I
2025-10-16 2025-10-19 2025-10-22 2025-10-25 2025-10-28
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3emnetpAaceHne Ha KamyaTke R

ShakeMap: 2025 Kamchatka Peninsula, Russia Earthquake
Jul 29, 2025 23:24:52 UTC M8.8 N52.50 E160.26 Depth: 35.0km ID:us6000qw60
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3emnetpaceHue B fill #10888:

¢ 29 wonAa, marintyna 8.8

® 3apeTekTupoBaHa ocumniAauma opbuTtel oo 250 mkm B LHC, npogonmkaewanaca — **
~25 MUHYT

® Bonee cnabble aghdekTbl HAabMAANNCE B TEYEHUM 4X YacoB 52N
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BbipaBHuBaHue cBeTumocTu (luminosity leveling)

—— No Levelling r140
- Beta* levelling
—— Combined Beta* + Separation Levelling 120
%1 —— Combined Beta* + Separation + Crossing Angle Levelling
;"' -100
|
£
o
% -80
o
=
2
£ - 60
@]
£
£
3 -40
-20
0 T T T T T T T 0
0.0 2.5 5.0 7.5 10.0 12.5 15.0 17.5 20.0
Time (hours)
— ATLAS —CMS —ALICE —LHCb
0 i |l |l T
2025-10-02 2025-10-03 2025-10-04 2025-10-05
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Pileup

levelling options:
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2025 - rop pekopnoB (ATLAS/CMS)

® 1.7fb"13a24yaca (30 AerycTa)
o
([
o

125 fb™-13arop, (2025)

600

1.45 fb™-1/neHb, 4 pHAa noapAan (2 - 5 OkTAbPA)
1.3 tb"-1/ meHb, 7 aHen nogpan (24-30 AerycTa)

ATLAS/CMS

|||||||||’||||||||||||||#|

500

400

300

Integrated Luminosity [fb]

Run 2
@: 13 TeV

200
100 /
0 Jl‘l/ll Pl Y R NN N T R TR SN N N B | |
2011 2012 2015 2016 2017 2018 2022 2023 2024 2025
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S © % £ commissioning §. g’ * B*=1m;1.5m § 8 s g 8 « B*=0.5m;1m % g B*=0.5m;1m .. 6
e e | - y £ 0 8006 A Z% ’_l_‘ , ) ef’
Proton oxygen (pO) =3 | I_L\ { L ) [ ) S
—ilf | | I | | | T |
Oxygen-oxygen (OO) .4—' 15x10" "
— a .
Neon-neon (NeNe) ‘ ‘_‘ _ ‘ % NS
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5 | ~
8 1.0x10"
% — B1
£ -
C
2 50x10"
€
A ]
0 | M T l ! | L -L—" |
Jun28 Jun29 Jun30 Jul 01 Jul02 Julo3 Jul0o4 JulO5 Jul0o6é  Julo7 Jul08  Jul 09
date
Proton - Oxygen Oxygen - Oxygen Neon - Neon

N N L T )

ATLAS/LHCf 1.5 2

AL 10.3 ATLAS
ATLAS - 6.9 -

ALICE 0.5 5.15 10.3 ALICE 0.1 0.91 9.1
ALICE 5 785 16

CMS 0.8 9.4 11.8 : . .
CMS 3 48.4 16 CMS 0.1 0.91 9.1
LHCb 2 33.1 16.6 LHCb 0.5 5.75 11.5 LHCb 0.1 0.61 6.1

® (QueHb cnoxHanA 3agaya (6bICTpbIv BBOA B 3KCNNyaTaumio; 3 pasHble KoHdurypauum 3a 10 gHen)
® QueHb xopowni pesynbtat (p-0 ~ x16; 0-0 ~x10; NeNe ~x6-10)
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Ta)xenble MoHbl PbPb @ 5.36 TeV/n

End run
Dec 00
| T B T B [ 2:9 nb
H ; - . 2.7 nb_1
: 3 | : : : :
2.00
: E : : : : 1.00
*  Pblon : : : : :
+ setting up
0.00 I T T

Nov 17 Nov 24 Dec 1

® 3.9nb™1(CMS 2023-2024)

® 3annaHmpoBaHHaA cBETUMOCTb = 2.25 nb™-1 (ATLAS/CMS), 1.9 nb*-1 (ALICE), 0.75 nb*-1 (LHCb)
® [1naH ocTaBUTb KOHpPUrypaumo 6nmn3kyto K yaadHoun 2024 roga.

¢ 40% cTabunbHbIN NYy4OK

® [locTaBneHHaA cBETUMOCTb > 2.8 nb™-1
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MnaH 2026 (MpensapuTenbHbIW)

57 oHewn pp (~ 60 fb"-1)

06beanHUTL ramp/squeeze/rotate (10 min 3a
LMKI)

beam comissioning 10 gHen
18 pHew - Taxkenble noHbl (pPb, PbPb)

14 nHeWn TeCT BbICOKOW MHTEHCUBHOCTU
Ny4yKoB

CneuuanbHble paHbl 2026:

® |HCb Hnakown aHeprmn 1 TeV/beam

A. \/_ = 43 GeV beam-gas,
B. 2TeVbeam-beam
C. (3acu4eT ppBpEMEHN)
® ATLAS/CMS low-pileup
D. -~1fb"-1(2 Hepenwu pp)
® Jlerkune noHsbl

E. 3acuetyacTtu PbPb BpemeHnu
(obcy>kpaeTca)

24/12/2025 - HAYYHAA CECCUA O®BJ 2025

combined ramp,
squeeze and rotate

inject beams 6.8 TeV/B* = 1.2m establish STABLE
~40 injections . - collisions BEAMS
d crossing angles rotated
6.8 TeV / beam => |Js = 13.6 TeV
LHC, TI2. TI8 and
LHC hand-over experiments dosed Start Beam First Stable Collisions with
Jan Feb to BlE-OP all valves open Commissioning Mar beams 1200 bunches
Wk 1 2 3 4 5 6 7 8 9 10 11 12 13
: B3 57
Mo 29; 9; 6 23 2 9: 16; 23
Tu Annual
ﬂb&h’!’é ------------------- ? ------------------------------------------------------------- ? -------------------------------
We : :
Th_ | Newves O R O ... ¥ oo e
Sk s aann snnssnnssa SOUETRRRRRRERERR . onssnna an nasan R S ——
Fr DSO test { - Interleaved
. ICETIIT SRR ¥ e Sl e R S
Sa _ Hardware Re-commissioning - &
Su re<commissioning 3 with beam intensity ramp up
b L »
End of p+
hy si Start physics
Apr May P Phlors Jun
Wk 14 15 16 17 18 19 20 21 22 23 24 25 26
Mo 30 [Easter si 13 4 1 15
Tu :
------------------------------- q?----o-.--------o- B R Illlllll..lll-.?..-l.l....'oi'. e rsmsannnsnnes
We  E—— [ ey RESSCN et b i...... Highlntensity
Th , . Ascension : beam test
................ $ocscesssanssnssdenesanssncscncsss SR (PR S — Biocccassssnssscsdanssansscassenss
Fr G. Fri ' 1st May '
I OIS WU WO USSR MU S—— S Heawyion L SOSSS, —
Su Easter ' setting up '
End of
Tl Aug Sep
Wk 27 28 29 30 31 32 33 34 35 36 37 38 39
Mo

STATUS OF THE LHC
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NMnan 2026 (HL-LHC TecT)

O6opyaoBaHue MOXXeT AerpagupoBTb ¢ 60/1blie UHTEHCUBHOCTbIO NMY4YKOB BEAM INTENSITY
v,
B OCHOBHOM 3a c4eT nMmnengaHca / RF Harpesa 'o
nNpobnembl C BaKyyMHbIMU COEOMHNTENAMN P4
HOBbI€ Npobnembl 3a cHeT "cnAwmx” HecooTBeTCcTBUM (dormant non-conformities) \\

KOHCTPYKLUMA
® oXupgaHume HeoXXMOaHHOro

HL-LHC napameTpbl Ny4KOB A0MKHbI ObITb NPOAEMOHCTPUPOBaHbI

MHTEHCMBHOCTb Nnyyka oo 2.3el11 ppb

48 b trains, 8b4e beams, 72b trains

450 GeV: set up

3 TeV, heating test with 48 b, cHa4ana oamH ny4ok, noTom o6a

6.8 TeV: test 8b4e beams

NH>XekTnpoBaTb NMy4ku, 1 NO3BONUTb UM LMPKYIMPOBAaTb HECKOMbKO YacoB
Bes cTonkHoBeHUI (NoYTH) N3-3a pagnaumoHHbIX OrpaHNYeHNIn

€CN OrpaHNyYeHmnA Ha UHTEHCUBHOCTb MY4YKOB OyayT 06HaPY>KEHbI, OHW AOSIKHbI
ObITb yCTPaHEHbI B Te4eHue LS3
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OanbHue nepcnektusbl: FCC n CEPC

HL-LHC 3akoH4uT cBOlO Mmuccuio B 2040 (~14 TeV, 3 ab”-1)
FCC (Future Circular Collider):

® UN3yyeHune uenecoobpasHocTu FCC HayaTo B 2020

® 2024 ctapToBano reoniorndeckoe nsyyeHune nopog 8o ®paHuumu, B 2025 B LLiBenuapum; (bypeHmne n cencmmyeckmne nccnenoBaHunn)

¢ 31mapta 2025 roga BbinyLeHbl 3 TOMa oT4eTa:

1. Future Circular Collider Feasibility Study Report Volume 1: Physics and Experiments

2. Future Circular Collider Feasibility Study Report Volume 2: Accelerators, technical infrastructure and safety

3. Future Circular Collider Feasibility Study Report Volume 3: Civil Engineering, Implementation and Sustainability

® 2027 -2028 Pewenne CERN Member States n mexxayHapoaHbIX NapTHEPOB

® 2030e: Hayano cTponTenscTBa

® CepeanHa 2040x: Havano akcnnyatauum FCC-ee
A. (npumepHo 15 neT, ~ 90 - 360 GeV)

® ~2070: FCC-hh, Hauano skcnnyatauuu
B. (npumepHo 25 neT, 100 TeV ~ 30 ab”-1)

CEPC (Circular Electron Positron Collider):

2023 CEPC TDR - Accelerator [arXiv:2312.14363]

2025 CEPC Reference Detector TDR [arXiv:2510.05260]
2027 CEPC EDR n Hayano ctpouTenscTsea

2035 KOHeL, cTpouTenibcTBa

2035-2053 akcnnyaTtauma CEPC (ee+: 90 - 360 GeV, H, Z, W, ttBar)
Mocne 2040 CEPC-SppS (Super proton-proton Collider)

24/12/2025 - HAYYHAA CECCUA O®BJ 2025

STATUS OF THE LHC

[ Proton collider

M Electron collider

] Electron-Proton collider
mmsm Construction/Transformation

Possible scenarios of future colliders
1TeV Preparation
=~ 4-5.4 ab1

fyears ENCELEN |L.C: 250 GeV
I
20km tunnel B
40 unnel
[ CrC: s0/1e0/240 Gev SppC aim similar to FCC-hh
100km tunnel LR BEAs
11 years
350-365 GeV FCC hh: 150 TeV =20-30 ab-1
1.7 ab1
11

ears
FCC hh: 100 TeV 20-30 ab-1
8 years — 15 years ) _1
T FCC hh: 100 TeV 20-30 ab
ears

Japan

- FCC-ee:
90/160/250 GeV
150/10/5 ab

8 years

100km tunnel

ars | LHeC: 1.2TeV

() 35 ] 2b10 ’ FCC-eh: 3.5 TeV 2 ab1

1.5TeV
2.5 abt

EALCEIN CLiC: 380 GeV
1.5 ab1

29 km tunnel

(pp: 75 - 125 TeV, 10-20 ab™-1)
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https://cds.cern.ch/record/2928193
https://cds.cern.ch/record/2928793
https://cds.cern.ch/record/2928194?ln=fr
https://arxiv.org/abs/2312.14363
https://arxiv.org/abs/2510.05260

3ak/iroueHue

2025 -

2026 -

eLue OAuH yCrneLwHbIn roa

BnepBble cTankmBanuck nierkme noHsbl (p-0, 0-0, Ne-Ne)

3annaHnpoBaHHas pp cBeTUMOCTb npeBbiweHa: 125 fb”-1 poctaBneHo ATLAS/CMS; 12.5fb"-1-LHCb; n 53.5 pb”-1- ALICE
(half)attobarn era, 0.51 ab”-1 (ATLAS/CMS) 3a Bce Bpems paboTbl LHC

TAxkenble NOHbI: 3an1aHNpPOBaHHAA CBETUMOCTb NMpeBbILLeHa: AocTaBneHo 2.9 nb*-1(CMS)

[Mpo6nembl, BbI3BaHHbIE pagnaunen n coeguHUTEeNbHbIMU MOAYNAMM rNoKa peLueHbl (MoryT NoOBMATL BbINOJIHEHME N/1aHOB)

nocnegHuu rop (He nonHbIN) nepepn LS3
3annaHmpoBaHO MCMNO/b30BaTh BCe ycneLHble TeXHMKU 2025 (BO3MOXXHO 06 beANHNTL rump+squeeze+rotation B O4uWH Lwiar)

57 opHen pp dunamkm (~ 60 fb”*-1) n 18 gHen TAXKEeNo-noHHOM hrnanku; Ha paccMoTpeHumn cneupnanbHble paHbl
2 Hepenm HL-LHC TecT

2026-2030-LS 3

2030-2033 - HL-LHCRun 1V

FCCu CEPC

2035-2053 CEPC (ee+: 90/160/240/360 GeV)
~mid 2040 FCC-ee (ee+: 90-360 GeV)

> 2040 CEPC-SppS (pp: 75 - 125 TeV, 10-20 ab-1)
~2070 FCC-pp (pp: 100 TeV ~ 30 ab”-1)
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CNACUBO 3A BHUMAHME!




