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ATLAS & CMS:
RECENT HIGHLIGHTS


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2024-19/

CMS DET TOR STEEL RETURN YOKE

Total weight : 14,000 tonnes 12,500 tonnes SILICON TRACKERS
Qverall diameter : 15.0m

Pixel {100x150 pm} ~1m? ~66M channels
Overall length 7

Micro: 80 pm) ~200m? ~9.6M channels
Magnetic field  : 3.8

SUPERCONDUCTING SOLENOID

ambery

Chambers
er
muon

PRESHOWER
Silicon strips ~16m?® ~137,000 channels

- FORWARD C RIMETER
© Steel + Quartz fib. 000 Channels|

crystals

HADRON CALORIMETER (HC/

Brass + Plastie scintillator ~7,000 channels

AT LAS & C I\/I S All ATLAS public results; Moriond highlights

All CMS public results; Moriond highlights
woanos LHGC’S General purpose detectors
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic
https://atlas.cern/Updates/News/Summary-Moriond-2026
https://cms-results-search.web.cern.ch/
https://cms.cern/news/cms-moriond-2026

ATLAS &
CMS

Completing analysis of data
13.6 TeV Run-3 data-taking finishing in June.
Total whopping 0.51ab™*!

* New results starting to analyse our early Run-3
data!

Alongside analysis/reco./trigger/.... Improvements:

» ever increasing sensitivity to rare processes and
new phase space.
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LHC delivered luminosity: ATLAS, CMS
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ATLAS Lumi results
CMS Lumi results
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic/LuminosityPublicResultsRun3
https://twiki.cern.ch/twiki/bin/view/CMSPublic/LumiPublicResults

CMS Experiment at the LHC, CERN CMS Experiment at the LHC, CERN
% Data recorded: 2023-May-23 07:38:07.986368 GMT ‘ Data recorded: 2018-Aug-06 16:34:38.902656 GMT
E Run / Event / LS: 367838 / 1430278808 / 612 ' Run /Event /1.5 320912 £ 1415398408 Tisaie
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STANDARD MODEL MEASUREMENTS

LHC, n. A Precision measurement machine.
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CMS VBS WZ candidate
https://cms.cern/news/cms-observes-rare-z-boson-pair-production

STANDARD MODEL

With 1t Run-3 results: Better tested and more precisely known than ever *

i i Status: June 2024
Standard Model Production Cross Section Measurements e e

CMS Preliminary
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2024-011/
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsCombined
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2024-011/
https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsCombined

CcMS Preliminary 138 tb~' (13 TeV)

— : T
Data + stat. unc. yqf’ q® RPN N
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Electroweak fit
PRD 110 {2024) 030001 Il 80353+6

LEP combination
Phys. Rep. 532 (2013) 119 R
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1.0

5 M (W) measured to 0.7% precision in high-p; boosted
20 W + jets by CMS: 80.83+-0.55 GeV

« C.f. best 0.1% precision CMS result
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PRL 108 (2012) 151804
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Science 376 (2022) 6589
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JHEP 01 (2022) 036 BT
ATLAS

arXiv:2403.15085 ROdRESE 958

CMS
e 80360.2 + 9.9 He—i

Ratio to NNLO x NP x EW +X

New measurements e.g. CMS Triple-diff. Zuu + jets

) | . | ) | . ]
80300 80350 80400 80450 BN ‘ o _
mw (MeV) [ S o « Assess MC modelling, generally good performance

« sensitive to PDFs, complements triple-diff j;

CMSPreliminary 138 fb' (13 TeV)

QOFET T
¥ Data

[ WHJets (merged W)
I tt (semi-leptonic)
I ti (hadronic)
[ Z+Jets
I \W+Jets (not merged)
[ Qceb
S5 Simul. stat. @ syst. unc.

W(gg) + jets

650 <p_<T725GeV
T.

pass region postfit

New SM rare process Observation:

« CMSVBSZZ @ 5.00,0.39 fb
(+1st Run-3 VBS-WW/WZ observation!)

« ATLAS WWy @ 5.90, 6.1 fb (Complemented by
ATLAS Evidence of ZZy 4.40 for rare 0.144 fb
process.)

...More WW measurements in A. Plebani’s talk

’ . . g w*
W
w 13 ¢ q
Z/y
w Z w* i
" wrt
PP BT RS - JI “ : v v q
100 150 i 'ainalalaly « v ¥ ' ¥
Large-R jet mass e arxiv:2603.19963 e
arxiv:2412.13872

CMS-PAS-SMP-25-013

CMS-PAS-SMP-24-010 Physics Letters B 873 (2026) 140050
09/04/2026 Eur. Phys. J. C 85, 72 (2025) H. Pacey IOP HEP/APP 2026 Edinburgh 6



https://cms-results.web.cern.ch/cms-results/public-results/publications/SMP-24-012/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SMP-23-002/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SMP-24-010/index.html
https://link.springer.com/article/10.1140/epjc/s10052-024-13606-8
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SMP-23-001/
https://cds.cern.ch/record/2957045
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2019-28/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2023-14/
https://indico.global/event/16271/contributions/147152/
https://arxiv.org/abs/2603.19963
https://arxiv.org/abs/2412.13872
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SMP-24-010/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SMP-24-012/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SMP-24-010/index.html
https://link.springer.com/article/10.1140/epjc/s10052-024-13606-8
https://arxiv.org/abs/2602.17165
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SMP-23-001/
https://cds.cern.ch/record/2957045
https://www.sciencedirect.com/science/article/pii/S0370269325008081?via%3Dihub

ATL I

EXPERIMENT
Run: 338183

Event: 3295623881
2017-10—-14 09:08:09 CEST

3

> CMS Experiment at the LHC, CERN
‘ Data recorded: 2018-May-13 01:58:42.869888 GMT
Run /Event /LS: 316199 / 1558139697 /1123

Toponium candidates

>

TOP

LHC, n. A Top quark factory.
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2025-11
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2025-11
https://cms.cern/news/cms-observes-another-indication-momentary-union-heaviest-quarks-now-lepton-jets-final-state

TOP PROPERTIES

40x heavier than b quark,

uniquely observable ‘bare’ decays before hadronisation

Dominant LHC process is tt: O(380M) Run-2+3 events!

tt cross-section as
expected in 13.6 TeV

1

M(t) to 0.2% precision
so far, with Run-1.
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| ATLAS+CMS Preliminary

LHC topWG

May 2025
NNLO+NNLL, PDF4LHC21 (pp)

B NNLO+NNLL, PDFALHG21 (pP)

|~ Czakon, Fiedler, Mitov, PRL 110 (2013) 252004
My = 172.5 GeV, (M) =0.118 £ 0.001

Tevatron comb. (1.96 TeV, <8.81b™) [1]

ATLAS comb., ee, up, ep, I+jets (5.02 TeV, 257 pb") 2]
CMS comb., ey, |+jets (5.02 TeV, 302 pb") [3]
LHC comb., LHC topWG, e (7 TeV, 5 1b™) [4]
LHC comb., LHC topWG, ep (8 TeV, 20 fb'1) [4]
ATLAS, ey (13 TeV, 1400 [5)

CMS, ep (13 TeV, 35.9 fb") (6]

ATLAS, l+jets (13 TeV, 139 b 7]

CMS, l+jets (13 TeV, 137 1b™) [8]

ATLAS, eu (13.6 TeV, 20 1b™) [9]

CMS, ee, up, ep, l+jets (13.6 TeV, 1.21 Ib") [10]
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ATLAS+CMS Preliminary
LHClopWwG

Migp SUMMary, Vs = 1.96 —13 TeV  May 2025

LHC comb. (Feb 2024}, 7+8 TeV wcropwa [1]

statistical uncertainty
total uncertainty

LHC comb. (Feb 2024), 7+8 TeV

World comb. (Mar 2014), 1.947 TeV

ATLAS, l+jets, 7 TeV
ATLAS, dilepton, 7 TeV
ATLAS, all jets, 7 TeV
ATLAS, dilepton, 8 TeV
ATLAS, all jets, 8 TeV
ATLAS, l+jets, 8 TeV

F axmman |

e

A,
——=—

=t

ATLAS comb. (Feb 2024) 7+8 TeV I-E*H

total stat

My & total (stat + syst + recol) [GeV] |Ld  Rel
=20 b 1

172.52 +0.33 (0.14 +0.30)
173.34 £ 0.76 (0.36 + 0.67)
172.33 £ 1.27 (0.75 = 1.02}
173.79 £ 1.42 (0.54 = 1.31}
1751+1.8(1.41+1.2)
172.99 £ 0.84 (0.41L0.74)
173.72 £1.15({0.55 = 1.02}
172.08 £ 0.91(0.39 = 0.82}
172.71 £ 0.48 (0.25 + 0.41)

n

Qo
—
[}
no
—
N

ATLAS, leptonic inv. mass, 13 TeV = 174414 0.81 (0.39 £ 0.66 + 0.25)
ATLAS, dilepton (*), 13 TeV F—tefi 172,21+ 0,80 (0.20 + 0 67 + 0.39)
ATLAS, boosted, 13 TeV =+ 172.95 = 0.53 (0.27 = 0.46) 140 o7 [10]
CMS, l+jets, 7 TeV Bt 173.48 + 1.07 (0.43 = 0.98} 48’ 1]
CMS, dileplon, 7 TeV —t—t— 1725+ 1.6 (0.4 £ 1.5) 497 [12)
CMS, all jets, 7 TeV —— 173.49 + 1.33 (0.69 = 1.21} a5m' [13)
CMS, l+jets, 8 TeV = 172.35 + 0.51 (0.16 = 0.48} 197 b
CMS, dilepton, 8 TeV —fot— 17222 535 (018 /o) 197107 (15
CMS, all jets, 8 TeV e 172.32 + 0.64 (0.25
CMS, single top, 8 TeV e 17295 £ 122 (077
CMS comb. (Feb 2024), 7+8 TeV  H#&
CMS, all jets, 13 TeV i 172.34 £ 0.73 (020
CMS, dilepton, 13 TeV I—H-—i 172.33  0.70 (D14
CMS, single top, 13 TeV - 17213 7 032 %)
CMS, boosted, 13 TeV e 173.06 = 0.84 (0.24)
CMS, l+jets, 13 TeV - 171.77 £ 0.7 (0.04)
- 5150 HEF 08
!
I[ k
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https://twiki.cern.ch/twiki/bin/view/LHCPhysics/LHCTopWGSummaryPlots
https://twiki.cern.ch/twiki/pub/LHCPhysics/TopMassHistory/LHC_topmass_may25.png
https://twiki.cern.ch/twiki/bin/view/LHCPhysics/LHCTopWGSummaryPlots

Q 17 | | | | | ]
- | ATLAS+CMS Preliminary Vs = 13 TeV (Nov. 2025) |
o LHCIOpWG ATLAS 36.1 fb

E i +CMS 35.9 fo' ]
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s L 4
o ]
©

o SSENNN 4

////////
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0.95

3% NLO expanded

NNLO (NNPDF3.1, Mo = Hr/4)

N
¢ Combination stat.® syst. ;
“ Gommon MC Powheg+Pythia8 &

k: .

QCD+Weak (CT10,u . =m))

R/F

| \
O'Eb /6 /3

ATLAS+CMS spin-correlation Run-2 combination

|
/2 2n/3 5n/6 T
Parton level| Ao(I", I')|[rad]

V| [107]

Current world-average:
[Vop| = (41.1 £ 1.2) x 1073 [poG 2024

|Ves| = (50 “_Lg(stat.)fzo(syst.)) x 1073

« Disagrees with standard Powheg+Pythia8 MC.

* Much improved with NLO QCD+EW corr. ©

1st CKM |V, | measurement at the weak scale, by ATLAS.

« Uses W decays, instead of B-hadrons, tt modelling dominates uncertainties.

» Consistent with other results but Sensitivity not competitive with LHCD.
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osroar2026 15t differential tttt -> F. Henry talk; EFTs: in ¢t + X -> B. Cunnett talk, & backup.
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TOP MEASUREMENTS

CMS-PHY-TOP-22-004
arxiv:2603.16414
PRD 113, 012008 (2026)
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/TOP-22-004/index.html
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2019-14/
https://arxiv.org/abs/2411.18639
https://indico.global/event/16271/contributions/147195/
https://indico.global/event/16271/contributions/147150/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/TOP-22-004/index.html
https://arxiv.org/abs/2603.16414
https://journals.aps.org/prd/abstract/10.1103/x87q-tld5
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« Quasi-bound spin-singlet state.
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N 1 1 Note different MC signal models used, see backup.
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/TOP-25-002/index.html
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2025-11/
https://iopscience.iop.org/article/10.1088/1361-6633/adf7d3
https://indico.global/event/16271/contributions/147239/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/TOP-25-002/index.html
https://arxiv.org/abs/2601.11780
https://iopscience.iop.org/article/10.1088/1361-6633/adf7d3
https://link.springer.com/article/10.1007/JHEP03(2024)099
https://link.springer.com/article/10.1140/epjc/s10052-025-13853-3
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.034023

ATLAS

EXPERIMENT

HIGGS

LHC, n. A discovery machine.
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2024-33

SM HIGGS BOSON

Comprehensive programme to precisely measure Higgs properties & uncover any hints of BSM

So far consistent with SM and between experiments. 1" 7 Tov) + 157 15" 8 Tov) + 138 " (13 Tov
. ; . CMS Preliminary =+ Tolal Stal Syl
. new M(h) measurement in h — yy in T. Runting’s ) e o
ot Stat  Syst
ATLAS H—»4/ Run1 + Run 2 —— 124,94 £ 018 ( £0.17 £0.03) GeV
Phys. Lett. B 843 (2023) 137880
_)\.;354 CMS H—4f Run 1 + Run 2 [ 125.08 £0.12 ( £0.10 £ 0.05) GeV
Phys. Rev. Or 111 (2025) 0920 14
ATLAS H—+yy Run1 + Run2 Fe— 12520 +0.14( +0.11+ 0.09) GeV
FPhys. Lett. B 847 (2023) 138315
Higgs _ CMS H—yy Run 1+ Run 2 P 12507 £0.13 ( £0.09 £0.10) GeV
potentlal CMS-PAS-HIG-24-007
PR L P L PR T P L e 1 L e 1 . —
122 123 124 125 126 127 128
m,, (GeV)
Our Stable ;
vacuum
?
Metastable
Higgs
field
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-24-007/index.html
https://indico.global/event/16271/contributions/147171/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-24-007/index.html
https://www.nature.com/articles/s42254-021-00341-2

CMS 138 fb~' (13 TeV)

o Observed |  SM expected
my = 125.38 GeV [ 68% CL (stat & syst) = 68% CL (syst-only)
| |

psm = 0.03 (per-prod. and decay) p™c: 68% CL (stat @ syst) u':68% CL (stat @ syst)

HIGGS
PROPERTIES

New CMS Run-2 combo.
-> see also prior ATLAS result
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bb 104

Excellent SM agreement & mass-
dependence in couplings.
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MM Ho— 3

CMS 138 fb~" (13 TeV)

Observed t
88% GL (stat @ syst) wZ

2.45:588 3611%

| —Ho©

CAKS5055%

95% CL (stal @ syst) Zy y—y-j I-»W !

. 1 KSR

- nd - ' ,_10—15 SM prediction —] o b b i e b i e I % et e0e et ettt |0%)%
Even probing 2"9-gen couplings 5 107 | B R
" E my = GeV 3
£ [ M= 125.38 1 Inclusive ggH VBF ZH ttH + tH
. s B psm = 0.12 N pne = 1.011098 poeH = 0.9975 58 pVBF = 0.87+012 pWH 1514024 LPH o1 364958 P+t _ 0 034017

* |kl <3.5(4.7)in PR
[ uj s ]

Force carriers Higgs boson

Cnnl

CMS tth (ATLAS Vh)
transformer-based charm taggers!

« ATLAS h — uu in A. Avad’s talk

Ll ]

I
H

10" 10° 10’ 102
Particle mass (GeV)

Ratio to SM
o
e —

arxiv:2602.18611
ATLAS-CONF-2025-006
Phys. Rev. Lett. 136, 011801 (2026)
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https://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-21-018/index.html
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-006/
https://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-24-018/index.html
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2024-21/
https://arxiv.org/abs/2202.03772
https://indico.global/event/16271/contributions/147175/
https://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-21-018/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-21-018/index.html
https://arxiv.org/abs/2602.18611
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-006/
https://journals.aps.org/prl/abstract/10.1103/9nwb-splk
https://arxiv.org/abs/2511.21911

- L L B e e e e N e e e
— ——— ] = o D
« 'Data & VL ATLAS Preliminary 2 2%
o501 [l Background 22" FH—ZZ" - 4l - ZZ
i V5=13.6 TeV, 164 fb! XXV
. Background Z+jets, tt
o0 [] Signal (m, =125 GeV)

N Red. Bkg.
zzz2] Uncertainty
%% Syst.Unc.
is =7 TeV:[Ldt = 4.8 ib”
fs =8 TeV:JLdt = 5.8 ib”

Events/5 GeV

-
6]

Data

RUN-3HIGGS |~

C Vs = 13/13.6 TeV, 140/161 fb"
F-450<p_ <650 GeV

Il o< 1450 550] Gev
Wl . o'l 450.650] Gev

I P BN AR E R
LI B R i

Still there (phew!) in e.g.

New ATLAS h — 41 measurement. 140 150 160

WIIIIII
IIII|IIII‘I\IIIII\I‘\I\IIIII\'\

; m,, [GeV]
hd 16X more Iumi. And 3X CrOSS_ g SB-0f SB Normalisation
section vs discovery dataset! g o000F E ATLAS Preliminary — w.[
. g : Multijet + 15 1 H—Z7" -4l se4
. s . Vs=13.6TeV, 164 b’ sEpxx
- Still SM-consistent cross-sections. |§ | ] STXS Reduced Stage 1.2-|y,| <25 ‘ S
N 7] —a— Observed: Stat+Sys SM Prediction NNy
i 1 tw1 Observed: Stat-Only p-value = 68% B [ib] (oB)g, [fo] |
gg2H-0j -p;"‘Low 180 £ 50 183 £ 26
o 9g2H-0j-p}-High 510+100 580 +40
v
. . Q gg2H-j-p/"-Low 180 + 70 194 + 27
1st evidence for hlgh-pT h — bb g gg2H-1-¢f-Ved 40 + 40 128+ 19
] [} 9g2H-1/-p!"High 1371 21+4
@ 3.80 in ATLAS! ] 0a2H2] 150 +70 146 + 29
Multiet, Top, W & Z £ To gg2H-pl'-High 128 17+4
« 10x improvement vs Run-2 result 720 74D Gt | s T
qq2Hog- iy 6431 |
via Run-3 data + new transformer- H SN <10 4592019

VHLep | 25 % 17.4+05

based boosted h — bb tagger. 2 W2 teasie |
ATLAS-CONF-2026-003

arxiv:2603.19369 ' — — — '6 3 — '1'0'

(6 X B,y )/ (6% By )

SM
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2026-003/
https://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-24-013/index.html
https://arxiv.org/abs/1207.7214
https://arxiv.org/abs/2603.19369
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2021-08/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2026-003/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2026-003/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2024-01/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2026-003/
https://arxiv.org/abs/2603.19369

ATLAS Simulation

0.02 -0.00 -0.02 0.02 0.01 0.01 -0.01 0.01

M O R E 40.02 -0.01 -0.00 0.01 0.01 0.01 0.02 0.02 -0.
-0.00 0.21 -0.02. 0.02 0.21 0.01 0.

H I G GS L I G H I S 1™ P01 002 007 0% 001 081 00T .
40.02 0.01 . 0.00 .-o.oo..o.m . . - z-z-x" plane

0.01 0.02 0.01 -0.00 -0.00 -0.02 -0.01 0.

- 40. 0.02 0.21 0.01 -0.02 0.22 -0.01 0.
ATLAS Run-2+3 18t measurement of R u

0.02 0.01 0.01 -0.01 -0.01 -0.01 0.00 O.

Quantum Entanglement inh - ZZ! _> {001 001 001 001 001 001 000 001 0,

|++>|+0> |+-> |0+> |00> |0-> |-+> |-0> |-

« FitinCy5,_2, C31, -1 varsin 4l system

- : _ _ c 175 , , arxiv:2603.20087 CMS-PAS-HIG-25-012
sensitive to ZZ spin-density matrix. ® " ATLAS 4 e ] arxiv:2603.20117 arxiv:2603.26463
~ F o Vs= 6 TeV, 140+ 1 —— SMQEH-ZZ*
L Hozzr o ~— non-QEH-ZZ' ]
; —
-Non-zeroC=entangIement o A L B B B L L B
L . Zijets, ff ] ATLAS Run 2: {s=13TeV 1401b"' Run 3: {s=13.6 TeV 164 b
: : vt Unceriainty H 72" ~Total " Stat. =aSyst. | SM -0.99
« Reject non-QE separable state (/00> only) : ; oA LR Tol et oyst
75¢ ) ] Run 2 2624 - 0.05 +0.92 ( +0.90, +0.19)
tO 470' ' SUppOFtS QE 503 ;__;' 7 ey ] Run 2 4e -1.37 £233( +2.07, £1.07)

Run 2 4 . i 043 £120( £1.19, £0.15)

25: ¢ ns 2y Run 3 2e2u 0.04 £0.89( +0.88, +0.13)

0 ] Run 3 4¢ 0.04 +1.60( +1.23, +1.02)

AL 0.25 +0.84 ( +0.83, £0.13)
WM%&W%MW Run 2 Combined 0.05 £0.70( £0.68, £0.17)
Run 3 Combined 0.10 +0.58 ( +£0.55, +0.18)

Run 2+3 Comblned 0.08 +£0.44 ( +£0.43, £0.09)

| | [ L

10

See also CMS h — 77 L. Russell’'s talk
More in backup!

Data / Pred.
(SIVI QE)

(non QE)

, %{/{%WMW%WWW%}%W éM QE predlctlon O 64 K Czzo.

Data / Pred

o5 s o s DL oo, = 40n R (1761, 01) x V162, 00))

Cz, 2,2, -2
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2024-25/
https://indico.global/event/16271/contributions/147197/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2024-25/
https://arxiv.org/abs/2603.20087
https://arxiv.org/abs/2603.20117
https://cds.cern.ch/record/2957342?ln=en
https://arxiv.org/abs/2603.26463

DI-HIGGS

hh gives direct access to self-coupling k;

» Crucial for Higgs potential & vacuum
stability!

« New ATLAS+CMS Run-2 combination
approaching SM-sensitivity.

Run-3 in full swing, comparable / slightly
improved limits to Run-2 so far.

e CMS 4b; CMS bbyy, CMS bbWW (21)
ATLAS bbyy. ATLAS bbzz: B. Dixit's talk
On-track for 50 observation at HL-LHC

« LHC reco./analysis improvements since
2020 boost our projections!

(....Even starting to look at rarer tthh and hhh:

backup slides!)

09/04/2026

HH statistical significance

[
N

=
o
T

(citrn)  (Chhn) A

17
r ATLAS and CMS
- LHC Run2

Ve =13TeV

F All other k fixed to SM

—— ATLAS
— CMS
— Combined

—— Obs. 95% CL: [-0.71,6.1]
=== Exp. 85% CL:[-1.3,6.7]

SN v
. | 1
R H
1) i '
L \‘ " 1 i s 'l
~ by )1 95% CL
C o i I
| 1 1} i r

y
L
[}
Vol
[
\

1
A
[
H
!
|

ATLAS +CMS Projections ESPPU 2026
Vs =14 TeV, 3 ab~! per experiment
SM HH production (k3 = 1)

mum bbbb
mm bbyy
e bbtT

i |
Bmm Combined S sigma obs!

Nature volume 607,

potential

pages41-47 (2022)

Standard Mode|

potential

Higgs field value
in our Universe

Current
experimental
knowledge

arxiv:2602.23991
CMS-PAS-HIG-24-010
CMS-PAS-HIG-25-007

CMS-PAS-HIG-25-018
arxiv:2507.03495
ATL-PHYS-PUB-2025-018

ATLAS and CMS
LHC Run 2
Vs =13TeV

ol +oYfF =328 1

—e— Observed

---- Expected (1}
[ Expected +10
[ Expected +20
-4~- Expected (ufifi™ = 1)

Exp. Exp.
(AT = 0) (ufE™ =1)

2.5 1.7 2.8

5 7 8

E FREE FEE
9 10 11 12

95% CL upper limit on HH signal strength tyn
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2025-18/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-24-010/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-25-007/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-25-018/index.html
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2025-10/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-25-007/index.html
https://indico.global/event/16271/contributions/147151/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-018/
https://www.nature.com/articles/s41586-022-04899-4
https://arxiv.org/abs/2602.23991
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-24-010/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-25-007/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-25-018/index.html
https://arxiv.org/abs/2507.03495
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-018/

1FDV SR

ET*SS properties
~  EINSS — 197 GeV
B omiss — _1.56

FDV properties
(xDv, YDV, ZDV): (56, —OO, —591) mm
mpy = 14.5 GeV (5 tracks, 9 seeds)

Run: 329964
Event: 1037644853
2017-07-18 17:12:50 CEST

BEYOND-SM SEARCHES

LHC, n. An energy frontier Observatory.
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2022-15
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2024-13
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2024-65

BSM SEARCHES

O(100) new BSM results since last IOP... Summary plots: ATLAS; CMS

Today: highlights of new ideas/signatures & models with a recent focus.

Much more to come with Run-3; discovery potential remains across our
core programme + newer areas! ey

Axion-Like Particles (ALPs) will solve

Extended Higgs Sectors

may solve

Strong CP

Problem?

Extra Dimensions QOrigin of

Mass?

Hierarchy
Froblem?

Dark Sectors y

Supersymmetry (SUSY)

Heavy

neutrino
updates
in
backup

Baryogenesis?

Meutrine

Masses? Excited Fermions

) Campositeness?
Composite Models

Unification /
Mew Forces?

Flavour
Puzzle?

Leptoquarks {LOs)

Gravitons

BSM Model types
Questions they
could solve

By Hally Paciy

09/04/2026

ATLAS SUSY Searches* - 95% CL Lower Limits

ATLAS Preliminary

V5 =13, 13.6 TeV, 36-196 fb~'

March 2026

Model Signature  [£drim™ Mass limit Vi=13TeV  yi=13,13.6 TeV Reference
T T T T —T— T T T T
5. oot Oep  28jets 140 1.85 2016014293
2 mongjel 13 jels 140 | @ [Bx Degen] 0.8 210210874
5 el Qep 25jets e & 23 2010.14203
= 3 1.15-1.95 2010.14293
3 Tep 28 als 4o | & 22 210101623
] e e & 22 700 GeY 220413072
B Qe e | & 197 mid) <600 Gev 2008 08032
% SSep 140 | & 145 il =200 Gev 230701094
£ gpogoat] Ofepn 3b P FI A ¥ 2211.08028
S5 et B jets 4o | & 125 1909.08457
Byhy Qe 2h B 140 by 1.255 2101 12527
b 0.68 210112527
ac 6b 190 | B 0.23-1.35 1908.00122
2% 2k o | b 0.13-0.85 2102.02189
§ =1 et 140 i 1.25 2004.14050, 2012.03798
§ é 3jetsit b o |5 Forbidden 108 012.06788, 2401,13430
i 2jetsit b 4o & Farbidden 14 210807685
< g 2c i3 @ 0.8 2107824 F
L mono jet o | h 0.5 210210874
26 1456 e & 0.067-1.18 2006 05880
Jep 1h 140 By 2009.03880
FEE via w2 Multiple £/jets 140 &i;j“ 0.96 2106.01676, 210807388
sz ljel o | i 0.205 191112008
By viaww 2ep 140 | & 04z 190808215
FiFS via Wiy Multiple o | 1.06 200410534, 210007585
140 | & 1.0 1900.08215
27 140 05 240200603
e 140 07 1908.08215
e 140 191112608
Gepr o | i 0.4 2401 14822
Lo e | & 055 210811684
ae, o | & 0.45-0.93 2108.07586
Zep  mliels B 40 & 077 BRF — #65)-BRTT - hi-05 zom 3072
¥y long-lived 77 Disapp. trs  Tjet L 437 Jrj 0.67 Pure Wing 260008315
B IS 0.225 Purs higgsino 2603.08315
& siniagRnaoon pivel dEfdx o | 22 B0 0888 §
‘&-g Melastable § R-hadron pixel dE/dx EN 140 | & g =100ns] 22 250208554
5 8 H.itG Displ. lep L 180056 | B 08 2110.16635
= § ¥ 038 241016635
pirel dEGX e B 140 [ 056 2502 06684
IR g T dep 140 Pura Wino 201110540
ey Ojets 140 mifi-200 Gy 2108, 11884
=8 jets 140 234 " 2400 16333
Muliiple 361 miF 200 Gev bine dike | ATLAS CONF 2078.003
0 Forbidden w500 Gev 2010.01015
367 1710.07171
140 0.4-1.85 BRI, 240613367
138 16 B —gn)=100 2003.11856
o Rure higgsin 2106.0900%
i sults since
1 July 2024
10 1 Mass scale [TeV]
CMS Preliminary 36 - 138fb~! (13TeV)
»t'E - tgtg, 1 (spin-372) My | Eur. Phys. . C 85, 342 (2025) — 0.7-1.7
-E »t'f" - tgtg, 1 (spin-1/2) M+ | Eur. Phys. . C 85, 342 (2025) — 0.7-1.1
S pt'E - tgty. (spi p 13871
B gty, (spin-322) M- | B2G-24-006 — 0.7-1.3
o > - tgty, (spin-12) M+ | B2G-24-006 — 0.7-0.9 > 36!
£ »b’ - tw - bgg g (LHRH) My+ | HEP 12 (2021) 106 — 14-31
5 Bb' W - bgg fv (LH+RH) My+ | HEP 04 (2022) 048 — 0.7-32
» b’ = tW - biv g (LH+RH) My* | B26-21-005 — 1.2-3.1
- LQLQ - bvbv (scalar) Myq | PAL 121241802 2018) — 03-1.1
s > LQLQ - tutu (scalar) My | PRL121241802 {2018) — 0.3-14
= LQLQ - trtt Myq | EPIC 78 (2018) 707 — 0.3-0.9
W' = th, 1f (RH) My > My My | PLB 777 (2018) 39 — 1.0-3.6
o | PW ot O(LH) My | PLB 820 (2021) 136535 — 10-3.5
% # »W o th, 0f (RH) My | PLB 820 {2021) 136535 — 1.0-3.4
() S W o th, 1 (LH, [/My=1%) My | JHER 05 (2024) 045 — 2.0-3.9
E » W - th, 11 (RH, /My =1%) My | JHEP 05 (2024) 046 — 2.0-4.3
c »Z' =t U MMz =1%) My | B2G-22.006 — 0.4-4.3
8 = 2ttt U (TMz=10%) My | B2G-24-009 0.5-0.6
E & >z oo (m=1%) My | B26-24003 — 1.0-4.5
»Z' — tE. 0.1, 2f comb. (T/Mz=1%) My | B2G-25-009 — 04-4.8
1> Stealth § —#qq (v + jets, My = 0.2 TeV) Mg | PRL123241801{2019) — 10-1.7
» g - tE, 11 My, | 82622006 — 0.5-4.7
» gy = tE, 01 My, | B26-24.003 — 1.0-5.0
E >Z' - tT - tZtHE — v +jets (Mr=1.5 TeV) My | EPIC 79 (2019) 208 — 2.0-2.4
£ W - Th/Bt (Myio=2/3Mw) My | HEP 09 (2022) 088 — 1.5-3.1
E > g~ gR - gWW (01) (Mg/My, =0.5) My, | HEPD2(2025)199 — 1.2-3.5
E B Wi —+ RW — WWWw (0 + 1£) My, | PRL129(2022) 021802 — 15-3.7
» Wi —+ RW — WWW (0f) My, | PRD 106 (2022) 012002 — 1.5-3.4 . rigati b d
o -
» X — aa - bbbb (M, =0.1TeV, MyN/f=8) My, | PLB B35 {2022) 137566 — 1.0-2.7 nvestigation range/boundary
» Zpyy - tE. 0. 1.2f comb Mz, | B26-25.009 — 1.0-42
» gie ~ tE 0,1, 2 comb. My, | B26-25-009 — 0.5 -5.5
-1 0 1 2 3 4 5 6
Excluded mass range at 95% CL [TeV]



https://atlaspo.cern.ch/public/summary_plots/
https://cms-summary-searches.docs.cern.ch/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2026-003/fig_14.png

09/04/2026 H. Pacey IOP HEP/APP 2026 Edinburgh 19

Standard candle BSM search: Final-state mass bump, sensitive to e.g....

H EAVY Spin-0 heavy Higgs (e.g. 2HDMs, extended Higgs sectors):

RESONANCES

New CMS X — hh summary ~4 TeV limits

a Spin-1Heavy Z' /W’ (e.g. dark-matter mediator) New CMS Spin-1 combination:
s
L% SM « M = 5.5TeV limits, driven by leptonic decays (echoes ATLAS results).

BSM * Run-3 preview: ATLAS Z' — [L in T. Elliots’ talk;

Extra dimensions, (ED, address gravity/hierarchy) via Quantum Black Holes

Mass « New ATLAS results Run-3, limits M;,~My~10 TeV in large-ED model! = 2xiv:2601.12583
JHEP 2024 118 (2024)

—
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https://repository.cern/records/2a7tg-1nt72
https://cms-results.web.cern.ch/cms-results/public-results/publications/B2G-25-003/
https://link.springer.com/article/10.1007/JHEP04(2024)118
https://indico.global/event/16271/contributions/147220/
https://cds.cern.ch/record/2957977?ln=en
https://arxiv.org/abs/2601.12583
https://link.springer.com/article/10.1007/JHEP04(2024)118
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N EW D AT A ATLAS latest jj search exploits trigger-level analysis (TLA).

STR E AM S « Store limited event info for single-jet triggers, overcome bandwidth limitations and
can store more events.

« Best ATLAS low-coupling constraints for Z' mediators (latest ATLAS CMS plots)

CMS search 18t with new Level-1 trigger scouting @ Run-3.
* No trigger selection, store limited L1-info, at full 40MHz.

swewissll - Can probe correlations between bunch crossings (BXs)!

« Best sensitivity to low g = v/c heavy charged LLPs
Phys. Rev. D 112, 092015 (2025) : . ; . 95% CL upper it

arxiv:2601.20063 ATLAS Preliminary —— Bl
V 3.7 th™' (13.6 TeV) 1.00F /5 =13 TeV, 15-140 fb! ] Resolved diet 4 ISR
' ' October 2025 . eso ved et +
. Observed 140 fb'; PRD 110 (2024) 032002
) /] Boosted di-b-jet + ISR
Median expected 050t [i] 805 fb; ATLAS-CONF-2018-052
68% expected : / ] = Dijet + lepton
95% expected 0.40r -] 139 fbl; JHEP 06 (2020) 151
= Dijet angular

; ::EE; EZip') 0.30 : vieeer A 37 fb"; PRD 96 {2017) 052004

P} . 7 / —— Di-bjet

: 0.20r .~ / . 130 fh': IHEP 03 (2020) 145
24.3 fb’!; PRD 908 (2018) 03206

—— Diiet TLA
, y 15.0, 132 b’}; arXiv:2509.01219
0.10r £ - 17 - == tt resonance (1L)

36.1 fbrl; EPJC 78 (2018) 565

- — T ; 7 e.g. heavy ] .
7P //,/ % + I e / 4 _7/1 [ 17/‘+_ 4th gen Iep Sl NP K { — T rest?:1ance (o)
T | H'Ai;-// ﬂ’/%_ it /W_?_% ] i % ] 130 fy; JHEP 10 (2020) 61
05p o ; : S ‘ 1 Nonres. T pair 882 ~ jet trigger 1 1D3Uge'f:b";JHEP 03 (2020) 145
50 250 45050 250 45050 250 45050 250 45050 250 45050 250 45050 250G450 L B »r'-\nila_llvgc{_grv r,n;iliti).ro 3 Boosted dijet + ISR (v)
P, (GeV) 2 3 0.03E. ] ) ) - 140 fb™*; JHEP 01 (2025) 099
100 300 1000 2000

mz:, [GEV]

Across 2 BXs, 2 tracks 3.7 fb™ (13.6 TeV

+-Data [l Background —m=3TeV —m=45TeV —m=6TevV Nonres. pair,c=1pb
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Events / bin
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2018-39/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-041/
https://cms-summary-searches.docs.cern.ch/dijet_summary/
https://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-25-010/index.html
https://journals.aps.org/prd/abstract/10.1103/15p2-bkg8
https://arxiv.org/abs/2601.20063
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AL PS In the hunt for lighter resonances - recent focus on Axion-like particles a:

models may address strong-CP problem.
ATLAS Preliminary S | « New searches with complementary mass reach
106\/5 =13 Te\.:', 14.6-140 fbl'l . October 2025 .
latest summary plot. == tead CMS h - aa - putt; ATLAS h - aa — 4r.

o s H—Za, a—gg
140 fb'; PLB 868 (2025) 139671

oxB [fb]
[
<

4 — H—Za, Y'Y

g e 2-Al P interpretation in ATLAS search for missing-mass with ATLAS forward-proton

104_ r
- - — H—Za, a—pu
- X - 139 fb*; JHEP 03 (2022) 041

— -y — a—yy (AFP) d AFP
103_ ~ i 14.6 ™' JHEP 07 (2023) 234 etector .
/ﬁ: — gg—ta—>yY (low mass)
—- 138 fb%; JHEP 07 (2023) 155

107 2 |__ieeenen -, pare use of AFP in a BSM search to tag final state scattered protons, with v — L.

140 157 arXiv:2503.17254
10' o m— H—aa—dy

140 fb'; EPJC B4 (2024) 742
w— H—aa—3TTYY

4 3 | wmidemw o Gomplements CMS results

— H—yaa—4
139 fb*; JHEP 03 (2022) 041
s H—raa—rbbpp

10-1 | — _r-l\h‘ i 139 fb7; PRD 105 (2022) 012006
—aa—r4

— T
140 b2 arXiv-2503.05463

— H—aa—bbTT
140 f57; PRD 110 (2024) 052013

10 1 10 107 10°
m, [GEV] 140 fb; arXiv:2507.01165

138 fb” (13 TeV) ]
L B T i
95% CL upper limits

I ! —s— Observed |
4 Expected

‘\E =13TeV, 14.7 fo [ 68% CL
L bp — pV(NXp / [C195%CL

. y ---- No Track Veto
- ==+ No Soft-Survival

No Veto or S§

—4— GMS Limits

- - Expected limit
I Expected + 1o
Expected + 26

Vs=13 TeV, 140 fo'
SR 227, + SR 3/,
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----- Median expected

- 68% expected

95% expected
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B(H — aa — pu1r)
T T TTTTT I
1 11 1111 I
95% CL limit on o, o5 [PP]

1

95% CL upper limit on B(H— aa—4t)

CMS-PAS-SUS-23-005
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arxiv:2603.20837
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-005/index.html
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2024-35/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2023-13/
https://link.springer.com/article/10.1140/epjc/s10052-023-11687-5
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-005/index.html
https://arxiv.org/abs/2603.08323
https://arxiv.org/abs/2603.20837
https://link.springer.com/article/10.1140/epjc/s10052-023-11687-5
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-043/

Preliminary 172! (13 + 13.6 TeV)
il — . . — : .

L == Observed 95% CLI +10 (theory) Rslic density excluded ]
T == Expected 95% CL =10 (exp.) LEP excluded B

DA R K M AT E R . b 7% Observed sxcluded region 1
Run-2 set strong limits on key benchmarks /

 ATLAS plots,S-chan,2HDM+a,CMS Summary, H->inv

*  WIP to update them for Run-3 search effort.
IDM:

New results expanding to consider different scenarios e.g.: . e - PP 2 Wt 6+ vy

+ Inert doublet model (HDM + Z2, scalar H WIMP DM):
e 1st IDM search I+MET Run-2+3 @ CMS
* (New Type-lI 2HDM, ATLAS search: R. Pickering talk)

- CMS — Observed
B ---- Median expected
Vector portal B 638% expected

E mg =15 GeV ’
- B(W - uu)=0.15 95% expected

« Complete dark sector! e.g. Dark QCD, with DM from stable
dark hadrons, and unstable decaying to SM.

« CMS dark shower search with displaced vertices (from
interaction point) — uu.

« Broad limits on e.g. dark mesons

=
S-
T
T
m
C
o
E
@
o
o
>

« Strong programme for related emerging/semi-visible jet
signatures e.g. S. Valjee’s talk.

e CMS-PAS-EX0O-23-008
LU RERYRNCEE S HER 03 (2026) 189
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-041/
https://link.springer.com/article/10.1140/epjc/s10052-024-13215-5
https://www.sciencedirect.com/science/article/pii/S2095927324003992?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0370157324003363?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0370269323002976?via%3Dihub
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/NPS-25-002/index.html
https://indico.global/event/16271/contributions/147159/
https://link.springer.com/article/10.1007/JHEP03(2026)189
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2018-20/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-26-005/index.html
https://indico.global/event/16271/contributions/147173/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/NPS-25-002/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-23-008/index.html
https://link.springer.com/article/10.1007/JHEP03(2026)189
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DARK
MATT E R 2 « Dark photon (4’) light mediator for O(GeV) DM, mixes with SM y by ¢

« CMS dark bremsstrahlung with endcap calo. material!

+ Lowest CMS mass limits to date on € (vs summary)

CMS-PAS-NPS-25-002
CMS-PAS-EXO-23-008

JHEP 03 (2026) 189
CERN-FASER-CONF-2026-001

« Same mass range as highly sensitive new Run-3 scarch from FASER forward experiment!

S ASeA
Preliminary

L=177 !

Expected limit S NAGI
—— Observed limit -
I 68% expected - LHCh

95% expected S55% Expected 1o
—— Observed

Preliminary 59.6 fb'' (13 TeV)

KLOH

— Relic Target

BN FASER (2023/2024)
NAG62 eTe

T I\III\‘
| I\III\1

95% CL
90% CL exclusions L1
Minimal dark photon model

A P | A i

10



https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-23-008/index.html
https://cms-summary-searches.docs.cern.ch/darkboson_summary/
https://cds.cern.ch/record/2955719?ln=en
https://faser.web.cern.ch/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/NPS-25-002/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-23-008/index.html
https://link.springer.com/article/10.1007/JHEP03(2026)189
https://cds.cern.ch/record/2955719?ln=en

" | — Signal tracklet
— Background tracklet

THE ‘NEW SUPERSYMMETRY [ <o~ Lol e

Beyond classic searches, complementary ‘unconventional signatures’
now a central part of SUSY effort. Many new results e.g.:

« ATLAS Disappearing track in soft pion + DM decay.

» Awesome sensitivity to e.g. higgsino )Zli!

« Displaced vertex + muons / 4l / low-pT tracks / ...

arxiv:2603.08315

. miss ) o ' W arxiv:2603.01991
MET E7"sS (ATLAS), best R-hadron limits. \ ~ : T

« (J. Wack talk for DV in muon spectrometer.) arxiv:2511.08212
arxiv:2603.12051

« Displaced taus? ATLAS A Veltman talk; CMS new results.

Vs=13 TeV, 137-140 6" March 2026

pp — 3, §(R-hadron) — qq %%, m( %% )=100 GeV {5=13 TeV, 36.1-140 fb” March 2026 L -
< 3000 AR AL LA AR i LN s > 30 Al limits at 95% GL
3 - ATLAS Preliminar | Allimits at 95% CL S 2 — Observed limits
g - E ) Y ) L. | == Observed limits : = =« Expected limits
> - ! ! vl 4 =@ : Expected limits i< 10
2500 — i i — - — -
= - : : 4 e RPCOL2Bjets s - &= 2L+3L combination
L i i T miE ) =miE) e 2am g7
c o : : ] patiapune ariv:1712.02332 ‘é’ T fee Ky 210601676
o L i ; ] —e— rPcoL26]ets S 4 19 1L + 1 rack
£ 2000 |—*= : ; —{ partial Run2 ATLAS-CONF-2018-003 3 | miE = miE ) e 2ami )
= - H H a - . . Run 2 arXiv.2511.20042
- C : 3 “| =*— Displaced vertices _| = Displaced track
g | : : | Runz arXiv:2603.12051 m{E) ) =mi T e 2am{ 1 ED
3 | ! | A o Pixel dE/dx Run 2D- ar)(\v:25|1l2[]04|i
1500 — i P Az arXiv:2205.06013 — = . 7:}13:-!;??5“"“9 raci
L : i o Pixel dE/dx + B-calo C d rue “arxie2502.08315
Lo : : d Aunz arXiv:2502.06694 B n LEP
[=R H [— —
[ E: : ' - : % -| —e— Stable charged - -
1000 =87 i bt bl il i L i8] petwmne acersozoress L - AW orat il
102 10" 1 i 100 1 100 10° 10" 10° —*— Stopped glino L 18-z
: : 2o T [ns] Run 2 arXiv2104.03050

(r for n=0, By=1) Beampipe ' Inner Deleclor! Calo !M§
I Lol i Lo 1 1 1
102 10" A 10 10?2 10° 10°
09/04/2026 ct[m



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2024-66/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2024-21/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2020-08/
https://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-24-033/index.html
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2022-15/
https://indico.global/event/16271/contributions/147172/
https://indico.global/event/16271/contributions/147222/
https://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-24-020/index.html
https://arxiv.org/abs/2603.08315
https://arxiv.org/abs/2603.01991
https://arxiv.org/abs/2601.05664
https://arxiv.org/abs/2511.08212
https://arxiv.org/abs/2603.12051

. Exciting physics programme starting to explore Run-3! have only given a brief glimpse here.
. Lots of novel ideas and dedicated effort allowing us to exploit experiments beyond their intended uses!

. Have barely mentioned the ML-fueled enhancements to analysis strategies!

[

. Also no time for heavy lon:
e.g. 1t O+0O, Ne+Ne collision results coming!
Complement existing Pb+Pb results ATLAS CMS



https://indico.global/event/16271/contributions/147153/
https://indico.global/event/16271/contributions/147233/
https://indico.global/event/16271/contributions/147236/
https://indico.global/event/16271/contributions/147235/
https://indico.global/event/16271/contributions/147182/
https://indico.global/event/16271/contributions/147240/
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/HeavyIonsPublicResults
https://cms-results-search.web.cern.ch/?-pt=HeavyIon

With ion
No

LOOKING
FORWARD...

End of Run-3 marks only ~10% of our total data!

Integrated luminosity [fb™']

Many more years to come with HL-LHC.

Peak luminosity [1 034cm'2s'1]

e

Will upgraded detectors equipped with new...

« Trackers with better acceptance,

ATLAS+CMS 3 ab~! per experiment
Projections ESPPU 2026

Determine stability of EW vacuum
ATL-PHYS-PUB-2025-018

m from ti-+jet
——- B TeV (202 b))

Metastability —— 13 TeV (36.3 b7 1)
—— 52 with profiling

« Timing detectors for pileup rejection,

ATLAS+CMS
Projections ESPPU 2026

*x ]

(tHth) (%)
(=]
w

A 1401b" [ATLAS only)
s2
SM theory uncertainty from PRL 131, 211901

on o
o
(Y]
43}

Instability * More sophisticated Trigger systems, etc...

e
o

lIII|ll\I|llI|IIII‘II[I|IIII‘II

Excellent precision on rare
BSM-sensitive processes like
4-top production

Designed+built with strong UK leadership

o
-
o

Can provide unprecedented discovery potential
+ precision

o
-

52 without profiling

o
o
o

Expected Experimental Uncertainty

OO

T ...if we have enough funding and support to
Integrated luminosi xperi b’ .y
ntegrated luminosity per experiment (ab™) eXp|OIt It fu”y
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-018/

Zy candidate

THANKS FOR LISTENING 2
QUESTIONS?


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2024-19/

BACKUP

& OTHER NEW RESULTS | DIDN'T HAVE TIME TO INCLUDE...

09/04/2026 H. Pacey IOP HEP/APP 2026 Edinburgh 28



Long-lived stable

ATLAS+CMS+LHCD Preliminary 5-140 b
, Heavy Neutral Leptons (Nov. 2025) ____Vs-8-13 TeV ATLAS Searches:

VBS same-sign 2/, o5 13 7en
EPJC 83 (2023) 824

HEAVY
NEUTRINOS

uNl2

|||||rll| ||||l|l| TTTTTm

Prompt 2/ + > 2 jets, 203 87ev)
JHEP 07 (2015) 162

T same-sign 2/, 1sow ' paTev)
PRD 110 (2024) 112004

Prompt 3/, ss1a0m ! 13 tev)
JHEP 10 (2018) 265, arXi:2508. 20929
Displaced Tracker, 1aom ' (13Tev)
JHEP 07 (2025) 196

VBF same-sign 2/, e’ (1 Tev)
PRL 131 [2023) 011803

Same-sign 2/ + jet, .’ (13 Tey)
JHEF 01 (2018) 122

Prompt 3/, 13807 (13 Tev)
JHEP 06 (2024) 123

Displaced Tracker, 13t (13Tav)
JHEP 07 (2022) 081, JHEP 03 (2024) 105, JHEP 02 (2025)
Prompt 1/ + MDS, e " 13 7ev)
PRD 110 (2024) 012004

B-parking 2/ + 7, 4150 " 137ey

JHEP 06 (2024) 183

LHCDb Searches:

2p + 7, 504 13 TeV)
PAPER-2025 042, Preliminary

Probe origin of neutrino masses.

9

Newest results consider type-l SeeSaw models

Observed 95% CL Limit on |U
S

« BSM Heavy Right-handed neutrino (N) + light SM v.

—
S
@

. epe Muon channel i
« Summary plots: Colliders have broad sensitivity across Other Experiments:

Majorana Ob: d 90% CL Limit
. . -5 -2 serve o imi
mass/“fe'nme range (T < M |V| ) R e s L .....|3 Y- AT L8 16 15 7
1 0 BELLE: PRD 87 (2013) 071102

BELLE: PRD 95 (2017) 099903

NuTeV: PRL 83 (1999) 4943

—
S
3

Look for N in W decays in different regimes.

Preliminary
‘ ——

« ATLAS search: prompt + high mass T T e

—-- Displaced tracker
JHEP 07 (2022) 081, JHEP 03 {2024) 105, JHEP 02 (2025} 036

==+ Prompt 12 + MDS
PRD 110 (2024} 012004

« CMS 18t Run-3 search: low-mass, prompt+displaced us. | Bpanmg 2t

JHEP 06 (2024) 183

EPJC 86 153 (2026)
CMS-PAS-EXO-24-015
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https://cms-summary-searches.docs.cern.ch/hnl_exp_summary/
https://link.springer.com/article/10.1140/epjc/s10052-025-15191-w
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-24-015/index.html
https://link.springer.com/article/10.1140/epjc/s10052-025-15191-w
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-24-015/index.html

(8)

f.
Leg = .Eéi} + Z #0}8)
J

arxiv.org:2603.18630

ATLAS
1.5 TeV unitarization Vs=13TeV, 140 o mmm VV-semileptonic
e WeEWEj
Wz
 ZZ(40j
mm Wyj

c
8
=]
2
T

S
o

Expected 95% CL
Observed 95% CL
Expected 68% CL
Observed 68% CL

fiA* CI [Tev-]

B

5

*  Unitarization cut-off
mm f=1.0
el f=(4m?

M at 95% CL [TeV]

fsoz2 fs1 fmo Tm1 Tz fma fma s Tz fro fri fre frs frs fr7 fre fro
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EFFECTIVE FIELD
THEORIES

EFTs: generic way to constrain BSM operators with a
mass scale A that may be too large for direct
production.

Many SM measurements recently include EFT
interpretations, blurring search-measurement line

ATLAS quartic gauge coupling comb. of 7 Run-2 results
« Sensitive to order-8 operators & coefficients.

« Tightens Wilson coefficient constraints up to 96%.

EFT interpretations in other recent results too, such as...
« Associated-top production, see B. Cunnett’s Talk!

o« ATLAS Wy arxiv:2603.22478

* CMS yy -> WW arxiv:2601.21574

« CMS jj arxiv:2603.25458

« CMS Zy arxiv:2601.14102

» ATLAS ZZ arxiv:2511.15569

o ATLAS single-t arxiv:2510.23372

 3/4t CMS-PAS-TOP-24-008
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/STDM-2023-21/
https://indico.global/event/16271/contributions/147150/
https://arxiv.org/abs/2601.21574
https://arxiv.org/abs/2601.21574
https://arxiv.org/abs/2603.25458
https://arxiv.org/abs/2601.14102
https://arxiv.org/abs/2511.15569
https://arxiv.org/abs/2510.23372
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/TOP-24-008/index.html
https://arxiv.org/abs/2603.18630

ATLAS —e— Observed limit

Expected limit
Vs =13/136TeV, 140 /56 fb~! Expected limit +20

BEYOND DI-HIGGS : e

Exp.
005 ity = 0)

75 79

First ATLAS tthh Run-2+3, multiple | ' - o  w
Channe|S, kt & k/’L I 26 29

20 21

« M = 0(0.8fb)! Limit 20 x

95% CL upper limit on pegqp

First searches for Tri-Higgs hhh — 6b L S0y
HHH(K3'K4)' !J'HH(Ka) Exp. 68% CL
Exp. 95% CL

138 b (13 TeV)
T T T T I T T T T

T
I
T
l
(=]
o

=

= = Obs. 68% CL

—— Obs. 95% CL

[_] Unitarity bound
4 SM

» Direct quartic coupling probe k,!

« ¢ = 0(0.08fb)! CMS Limit 580 x

« BSM resonances constrained at
ATLAS 0(10 — 100fb) upper lims.

ATLAS 7
Vs =13 TeV, 126 fb!
Heavy Resonance 1

(,[_;=;_§=o.lo1) |

| L
600 800 1000
ms [GeV]

[a1] 0 uo ywij| Jeddn paalesqo

(‘}KN |III|IIHllllJlIIIIlIIJI|IIII|HII|IIII{IIII

arxiv:2603.13113
CMS-PAS-HIG-24-012
Phys. Rev. D 111, 032006 (2025)
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2024-33/
https://cds.cern.ch/record/2945361
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2024-32/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2024-33/
https://arxiv.org/abs/2603.13113
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-24-012/index.html
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.111.032006

ls=13Tev £ 121~ A7y ASSimulation 7
Lo} T T T (€ - 1/ imulati — n

Qo.018- CMS Parton level ] ’“lg [ Yo=io]oy arawid ]
= Simulation Preliminary i L 1.0/~ Dilepton, parton-level e 15 =
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0.006 ] e e T,
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[
=

Events

Data / Pred.

o(n;) = 8.8+ 0.5 (stat.)

SRR RN R AR RN LN RN
80 ATLAS # Data
[ ¥s=13TeV, 140" [h-fake ¥ Me-fake v
70-Single lepton [ty (prompt ) [l Other vy
F ZzUncertainty ]
60—Post-it —

S
[ [
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?/W//q*«/////// e

0.75E
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BDT OCutput
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1.1
*_'1‘3 (syst.) pb

o

tyy = 242 F 0.58 -0.53fb

ottyy

(SM, LO) =1.5 + 0.5 - 0.4 fb (K-factor ~ 1.7)

MORE TOP

TOPONIUM
Signal Modelling is key:
« CMS: simpler tuned pseudo-scalar resonance (7.).

« ATLAS: ttbar ME projected+reweighted with NRQCD
Green'’s functions (tfyzocp)-

« Aim for common LHC model in future & further
characterising excess in Run-3.

ATLAS result on xsec ~40% higher than NRQCD
prediction!

More in I. Young’s talk

Also recent Observation of Rare SM processes e.g. 15t ttyy
Obs. 5.20 by ATLAS PLB 874 (2026) 140195
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https://link.springer.com/article/10.1007/JHEP03(2024)099
https://link.springer.com/article/10.1140/epjc/s10052-025-13853-3
https://indico.global/event/16271/contributions/147239/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/TOPQ-2023-03/
https://www.sciencedirect.com/science/article/pii/S0370269326000493
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/TOP-25-002/index.html
https://arxiv.org/abs/2601.11780
https://iopscience.iop.org/article/10.1088/1361-6633/adf7d3
https://link.springer.com/article/10.1007/JHEP03(2024)099
https://link.springer.com/article/10.1140/epjc/s10052-025-13853-3
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.104.034023

MORE SM HIGGS

T ‘ T T 71 T 171 L B | ‘ T LI ‘ T T T |

. T T T T | T T T
Run-3 SM Higgs results: ATLAS Expected -+ Observed
| Vs=13.6 TeV, 164 fb™' _
8HV Vv 8HVvp )
. ap = , ar = Best Fit 95% C.L.
¢ + ) . guavv ! 8HVV SM: a;, = ar = 1 °

0.91 [0.70, 1.14]

a; (shape+rate) [0.77, 1.25]

T ar (shape-only) —'— by
New CP studies e.g. . (shapesrate) == 102 089,117
I hape-onl - 1.10 [0.84, 2.02]
. Vh Extended Higgs sectors: A hapeonly) [ omee—— M o7 ves]
0 0.5 1 15 2 25 3

Parameter value

VBF h - yy Run-3 CP measurements agree with

SM, set EFT limits. Also Constrain hVV interaction
polarisation via fit in sensitive A¢(jj) (image)

e seealsoCPinCMS h — 17 L. Russell’s !
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https://link.springer.com/article/10.1007/JHEP05(2025)079
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-25-011/index.html
https://link.springer.com/article/10.1007/JHEP09(2025)070
https://journals.aps.org/prl/abstract/10.1103/gzdh-p159
https://arxiv.org/abs/2507.12598
https://arxiv.org/abs/2511.21911
https://arxiv.org/abs/2603.20087
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2024-26/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2024-23/
https://indico.global/event/16271/contributions/147197/

MORE BSM:

Light Res.

CMS Mar 2026 | H->aa-
>2mu2ta, Ext. Scalar, Light Res., R2

CMS Mar 2206 | H->philphi2-

>2b2tau, Light Res., Ext. Scalar., R2

CMS Mar 2026 | phi-

>gamgam., Light Res., R2

CMS Dec 2025 | h->aa-

>4gam., Light Res., R2

CMS Nov 2025 | h->aa->4e,

Light Res., R2

ATLAS Mar 2026 | H->aa-

>4tau, Ext. Scalar, R2

ATLAS Sep 2025 | dijet TLA,
R2

ATLAS Mar 2026 | AFPII,

) R2

Extended lepton sectors

CMS Mar 2026 | VLB->tW,
Ext. Lep., R2

CMS Mar 2026 | PP LQ->eq,
Ext. Lep., R2

CMS Mar 2026 | LLP HNL

DVmuons, Ext. Lep., Weird-sig., R2+3

09/04/2026

Feb 2026 | excited top
PP, Heavy Res., Ext. Lep., R2

ATLAS Aug 2025 | HNL 3L
prompt, R2
ATLAS July 2025 | resonant
LQ, , R2+3
ATLAS June 2025 | VLQ-
>WIlvb , R2
CMS Mar 2026 | 4top tau
VLL, R2
ATLAS Aug 2025 |
multilepton AD, SUSY, R2
Dark Matter

Mar 2026 | IDM

2L+MET, Dark Matter., R2+3

CMS Jan 2026 | h+MET dark
higgs/hdm+a., dark matter, R2

ATLAS
higgs HH+MET,

July 2025 | dark
Ext. Scalar, R2

CMS Mar 2026 | dijet
angular, Heavy res., Extra Dim., Dark
Matter., R2

Dark Sector

CMS

muon brem., , R2 ATLAS Mar 2026 | RPC-

CMS Mar 2026 | semivisible >RPV reinterpretation, SUSY, R2

jets s-chan tau, ) R2 ATLAS Mar 2026 | DV+MET,

CMS Nov 2025 | dark SUSY,  R2

showers., dark Sector., Weird-Sig., R2 ATLAS Mar 2026 |

ATLAS B 5 || i disappearing track LLP stau/Chrgno, SUSY,

. R2

jets, , , R2

ATLAS may 2025 | emerging ATLAS iE)r AUAS |

. DV+Dmuon, SUSY, , R3

jets, , R3

ATLAS i A5 | i ATLAS Jan 2026 | dV->4L,
.. . SUSY, Ext. Scalar, , R2

visible-jets, , R2

Saashiv Valjee talk

ATLAS Jan 2026 | dark
photon -> mumu, R2
CMS Mar 2026 | SUEP data
scouting, dark sector, R2

SUSY

CMS Jan 2026 | heavy LLP L1-

Scouting, Weird-Sig., SUSY, R3

CMS Jan 2026 | LLP stau,
Weird-Sig., SUSY, R2

CMS Nov 2025 | higgsinos
low-pT lepton-track, SUSY, Weird-Sig., R2

CMS Nov 2025 | DV low-pt

Mar 2026 | dark photon tracks., SUSY., Weird-Sig., R2

ATLAS Nov 2025 | EW-SUSY
photon jet MET, SUSY, R2

ATLAS Nov 2025 |

compressed Higgsino low-pt track, SUSY,
, R2

ATLAS June 2025 |

squark/gluon, SUSY, R2+3

ATLAS
SUSY, R2+3

Mar 2026 | stop2L,

Heavy Res.

CMS
Heavy Res., R2

Mar 2026 | X->YY->2b2j,

CMS
Res., R3

Mar 2026 | W’, Heavy

CMS Mar 2026 | X->ZZ/ZH-
>2b2tau, Heavy Res., Ext. Scalar., R2

HH CMS Feb 2026 | X->YH-
>bbZZ, heavy Res., Ext. Scalar., R2

HH CMS Jan | X->YH-
>bb4q boosted, heavy Res., Ext. Scalar, R2

HH CMS Jan 2026 | X->HH-
>2b2tau., heavy Res., Ext. Scalar, R2

CMS
Heavy Res., R2

Jan 2026 | HVT combo.,

CMS Dec 2025 | H+>tb.
g2HDM., Ext. Scalar, R2

CMS Nov 2025 | res.-
>Hgam/Zgam., Heavy Res., R2

HH CMS X->HH-
>WWgamgam., Heavy Res., Ext. Scalar., R2

ATLAS
spin-1/2 -> ttbar,
Dimensions, R2

Dec 2025 | Heavy
Extra

ATLAS Oct 2025 | X->SH-
>bbgamgam Ext. Scalar, R2+3
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-005/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/NPS-25-003/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/HIG-24-014/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-24-025/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-24-031/index.html
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2024-35/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2018-39/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2023-13/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/B2G-24-013/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-24-019/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-24-015/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/B2G-24-006/index.html
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2019-35/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2024-12/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2018-60/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/TOP-24-017/index.html
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2021-34/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/NPS-25-002/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-24-007/index.html
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2024-13/
https://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-24-011/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-23-008/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-26-005/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-24-008/index.html
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2018-20/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2022-31/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2021-19/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2024-28/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-23-001/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-25-010/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-24-020/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/SUS-24-003/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-24-033/index.html
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2024-04/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2022-15/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2024-66/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2024-21/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2020-08/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2021-07/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2024-65/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2024-05/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2025-06/
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-24-039/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-24-021/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/B2G-25-004/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/B2G-24-022/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/B2G-23-007/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/B2G-24-014/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/B2G-25-003/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/B2G-24-008/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/B2G-24-007/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/B2G-24-010/index.html
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2018-49/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGP-2024-34/

MORE SUSY
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2026-003/fig_05.png
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2024-04/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/SUSY-2021-07/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HMBS-2024-05/
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-006/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-018/

