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The Exotic summary plots (2023)

Overview of CMS EXO results
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suing resonance " 1911.0b947 25)
. * o, . . L Zyresoance u 03540 17120913 (2 + e 12+ )
ATLAS Heavy Particle Searches* - 95% CL Upper Exclusion Limits ATLAS Preliminary i , e
. Color Octect Scalar, K} =172 " 191103947 (2)) 1
Status: March 2023 fL dt = (3.6 —139) fo! Vs =13 TeV SOk " oo o
. P2 u 230304506 (9 + 1,90+ \
miss ! . - i+ 9, pseudoscalar (scalar), g, X BRIg-ee/u) > = 0.01(0.003) =40
Model 6,y Jetst ET JLdm™] Limit Reference it o oo itas " 08035 CHS PAS £40.21.018 (31, 2t 1
T r — v T — ti+ 9, pseudoscalor, g, x BR(g-rT) > =02 o 0045035 CHPAS-EA0-21-018 (3, 2) 1
e, ol gLy X BR(prr> 02 G203 CHS PAS £X0.21018 3L, =40)
ADD Gkk +&/q Oepry 1-4] Yes 139 2 2102.10874 e ! il 1
ADD nor-esonart 7y ey o s n=3HZNO 170704147 T, 1 T
= 2j - 139 n=6 1910.08447 ke oo Cortact erion aot0is1 ade 7
ADD BH multijet - >3] - 36 n=6,Mp=3TeV,rot BH 1512.02586 b oot e . )
RS1 Gkx = vy 2y - - 139 0.1 2102.13405 T T
Bulk RS Gk — WW/ZZ  multichannel 36.1 10 1808.02380 oy ; . — L U R —— 1
Bulk RS gk — tt leu 21b21J2) Yes  36.1 15% oy 1804.10823 o . . E— —73 o1 i 1
2UED/RPP leu >2b>3) Yes 361 Tier (1,1), BAM) > ¢t) = 1 1803.09678 e e i =ﬁ' mmmmw:
SSM Z’ — ¢t 22&# = = 3163? 19083.06248 :1;&?1:‘;11:’1 1,00 " " ——“-"E’?,’,.‘:',:‘.;J:‘Ji;w-, |
4 - - . 1709.07: alar mediator 0, A= 1, my =1 220+ o™
L 3 = = i Sl T : .
Loptophobic 2/ — tt Dmi  siba2d Yes 199 — e pseudoscaler medator (4410, G, =1 g =11, =1 GeV u 190101553 0,1+ 22)+ g 1
3 21b, 2 =12% : ),905 Lo = 1= 1 Gev P o050 210710892 0,10+ 2 +p7)
SSM W’ — ¢v Teu - Yes 139 1906.05609 S i . 1010068 ) !
SSM W’ — 1v 11 = Yes 139 ATLAS-CONF-2021-025 Baryonic 2 gy = 025,9ou = m.-; Se: I x . 190801713 (h+pF™) S—
SSM W’ — tb - 21b,21J - 139 ATLAS-CONF-2021-043 97 =08, Lme100G u - —-. -
HVT W’ — WZ model B 02eu 2j/1J Yes 139 av=3 2004.14636 01 Beou=0L 800 <M< 100Gy w 308 1ei0151 g....n.,,m, .
HVT W’ —» WZ — év €'t/ model C 3e,u 2j(VBF) Yes 139 gven=1,8=0 2207.03925 ' " ; . Q005008 2305 11649 2 displaced i+ i) 1 " 1
n)‘rsr MZIIA7 WWNmauel B 12e,u 2j/1J  Yes 139 lv( = 1)‘1 2004.14636 o DU 002008 23051164 (2 displaced p+ pp) \ |
r = #NR M 1J = 80 m(Ng) = 0.5TeV, g = gr 1904.12679 “ ey ppe2teppn s
Clgqqq = 2j = 37.0 1703.09127 259 st0p 1 A s u IO 0B 185 G312 (2 1
i smakin 4 o 0 )
Clttqq 2eu - - 139 I 200612946 ot el i i L —— 1
- 2105.13847 ’ SO0 CS PAS-£0- i
O ess ge v - 210813847 L —— : e T o !
Cl tttt 2leu 21b21) Yes 36.1 1811.02305 ADD (i) HLZ =3 " 1803,08030 2))
- 40D (710 W2, o =3 u 11210083 (2v,2)
Axial-vector med. (Dirac DM) - 2j - 139 £¢=0.25, g,=1, m(x)=10 TeV. ATL-PHYS-PUB-2022-036 ADD G emission, n =2 w 210713021 (2 14+ p7)
Pseudo-scalar med. (DiracDM) Oe,u, 7,y 1-4j  Yes 139 1, g=1, m(x)=1 GeV 2102.10874 Dol Bens o B, 10000020 2D
Vector med. Z'-2HDM (Dirac DM) 0 e, 26 Yes 139 tanp1, g2=08, m(x)=100 GeV 210813391 e s g
Pseudo-scalar med. 2HDM+a  multi-channel 139 tanB=1, g,=1, m(x)=10 GeV AATLAS-CONF-2021-036 u 220506709 Lu!]n'
u 2305 obosa v+
Scalar LQ 1** gen 2e >2j Yes 139 2006.05872 " 210302708 (20)
Scalar LQ 2": gen 2pu 2] Yes 139 B=1 2006.05872 fsoant ;::I-i::“ . —eou
Scalar LQ 3" gen 17 2b Yes 139 BLQY - br) =1 2303.01294 RS QBH (), nep=1 " 1803.08030 ()
Scalar LQ 3" gen Oepu  22),22b Yes 139 BLQ »tv) =1 2004.14060 RS QBH (1) o =1 ~ 1 I 20 7% 1)
nonotating B4, My = 4 TeV, = B — =
Scalar LQ 3¢ gen >2eu,21721j,21b - 139 BLQI > tr) =1 2101.11582 ek L i 1 s R
Scalar LQ 3" gen Oeu,2170-2j,2b Yes 139 B(LQS - by) =1 2101.12527 SPILUED, 22 TeV. " I 02 2202 06075 1 + B ]
Vector LQ mix gen multi-channel 21j, >1b  Yes 139 1 B0y - tu) = 1, M coupl. ATLAS-CONF-2022-052 ettt Ao B m—
Vector LQ 3" gen 2eu1 >1b Yes 139 1 BLQY — br) = 1, Y-M coupl. 2303.01294 : i 2305.07998 b+
VLQTT - Zt + X 2e/2u/>3eu 21b,21j - 139 1 SU(2) doublet 2210.15413 ' i IR e
VLQ BB —» Wt/Zb+ X multi-channel 36.1 1 SU(2) doublet 1808.02343 A= L LRV
VLQ T5/3 53 Tsj3 > W+ X 2(SS)/28 e 21b,21)  Yes  36.1 1 B(Tys  Wi)=1, ( TysWe)=1 1807.11883 WM, =10, W =10 u .00f-1.24 1802.02965 180610305 O =11+ 20
VLQ T - Ht/Zt lepu 21b,23] Yes 139 1 5U(@2) singlet, k7= 0.5 ATLAS-CONF-2021-040 WS, V=10, Vil 10 u w{m-m 160202065, 180610005 3e; 21 201 !
VEQ Yoy Wh Lo st § 207 Wojsit, caWhlng Je1z0m4 ii P el N . 0012200070 1, w1 s 1+ 2030 s 220 )
VLQ B — Hb Oep 139 1 SU(2) doublet, kg= 0.3 ATLAS-CONF-2021-018 Vector ke taus, Doublet n 01108 2202 umsu’gxu,mx.mu.mu,mu,zqm
VLL7 — Z7/Ht multi-channel 139 1 SU(2) doublet 2303.05441 Vector ke taus, Singlet I 0125015 20208576 (31 =41 U+ 31,314+ 2,314 U 94 2 T+ !
- 1
E:wz qnarl; q —ag B 139 jonly v and ", A= "'E‘f ; 1910.08447 slotiniosmin i oM el i L — { 1
cited quark ¢* — qy oy 36.7 j only u” and d*, A = m(q" 1709.10440 il . 1 1
Excited quark b* — bg < 139 i 1910.08447 2 i s, =3 16 SO EL) | s 02100 | |
Excited lepton 7* 27 139 | A=46TeV 2303.09444 2w u ? 210302708 (26 pu)
e u 190103947 @) H
Type Ill Seesaw 234eu 139 ! 2202.02039 20l a TS0 v
LRSM Majorana v 24 - 381 m(We) = 4.1TeV, g = gr 1809.11105 sl T 7 ol
Higgs triplet H=* - W*W* 23,4 e, (SS) various  Yes 139 1 DY production 2101.11961 LV Z, BR(er) = 10% N Em 0670 (ex) :
i e LV 2, BRiur = 10 2205.06709 ()
Higgs triplet H** — ¢¢ 234eu(SS) - - 139 : DY production 2211.07505 ssuwin) i OS] 220206075 ()
Multi-charged particles - = = 139 DY production, |g| = 5e AATLAS-CONF-2022-034 Leptopnabic 2 o 005045 1909.04114 (2))
Magnetic monopoles - 344 1 DY production, |g] = 1go, spin 1/2 1905.10130 ssuwiai) " s bsosas onosoa |
. e 0 o S04 . S i
(v} M b1 (4P
0 1 10 B ; e —
Ba—L: 2, lgr| X [1 TeVim3] =0.08 , 6, =0 2307.08708 (Zopu + = 1b)
i , , . , Mass scale [TeV] Govirivm, : L Era
Only a selection of the available mass limits on new states or phenomena is shown. Aighon, Coloron, cotf =1 M R e
‘+Small-radius (larae-radius) iets are denoted bv the letter i (J). g — 5] 1032 107 108 10}

Mass Scale [TeV]

ATLAS summary plots
CMS summary plots


https://twiki.cern.ch/twiki/pub/CMSPublic/SummaryPlotsEXO13TeV/CurrentBarChartVersion_v13.svg
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2023-008/

Highlights of New Exotic Results

[ Resonant searches J

[ Long live particles J

(LLP)

(" Dark Matters (DM) R
Leptoquark
Excited leptons

\ Non-resonant )

[

CMS ]

di-jet with data scouting EX0-23-004 (arxiv:2510.21641)
di-jet with anomalous jet structure ROPP 88 (2025) 067802
pairs of di-jet resonace EX0-24-038 (arxiv:2507.17884)
heavy Z' resonance to TT/WW PRL 135 (2025) 061803
heavy neutral resonances to TT PRD 111 (2025) 112004
*Heavy resonance in gWW JHEP 02 (2025) 199

H+Xyy B2G-24-001 (arixv:2508.11494) X-ZH JHEP 02 (2025) 089

Z

H/A-ttZ PLB 866 (2025) 139568

X-tg EPJC 85 (2025) 342

VLL to LLP with muon detector JHEP 08 (2025) 156

LLP with ionization energy loss JHEP 04 (2025) 109

LLP with displaced jets ROPP 88 (2025) 037801
long-lived HNL with displaced lep-jet JHEP 02 (2025) 036

DM with tops JHEP 08 (2025) 085

t-channel Leptoquark dilepton Ex0-22-013 (2503.20023)
Excited T JHEP 06 (2025) 006

Vector-Like top B2G-23-009

non-resonant bbll/bsll Ex0-23-010 (arxiv:2506.13565)
anomalous jet + Hbb B2G-2024-015 (2509.13635)

~30 CMS PAS not included (e.g *HIG-24-014, B2G-24-007, B2G-24-010, B2G-24-009, B2G-24-003)

resonant HH / HHH searches are not included

End of 2024 results not included
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[ ATLAS ]

di-jet trigger level EXOT-2018-39 (arXiv:2509.01219)

anomaly search in multilepton Ex0T1-2021-34
(arxiv:2508.19778)

*semi-visible jets PRD 112 (2025) 012021
ttH/A-tttt EPJC 85 (2025) 573
Low-mass resonance + photon JHEP 01 (2025) 099

LLP with displaced jets EXOT-2022-17 (arxiv:2503.20445)
Long-lived HNL in W JHEP 07 (2025) 196

*Dark Higgs with bb PRL 134 (2025) 121801
Dark photon in leptons EPJC 85 (2025) 335
*Emerging jets EXOT-2018-20 (arXiv:2510.12347), ROPP 88

(2025) 097801
Prompt HNL in W EXOT-2019-35 (arxiv:2508.20929)

*Leptoquark with lep-jet EXOT-2024-12 (arxiv:2507.03650)
VLQ in W+b (lep) EXOT-2018-60 (arxiv:2506.15515)

VLQ in W+b (had) JHEP 02 (2025) 075

VLL in T+b EXOT-2022-27 (arxiv:2503.22581)

VLL in leptons JHEP 05 (2025) 075

Vector-Like top PRD 111 (2025) 012012

High-mass 11 JHEP 10 (2025) 54
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Resonances search with trigger-level analysis

Trigger-level analysis makes it possible to utilize the data rejected by offline triggers
ATLAS searched for dijet resonances in the 375-1800 GeV range with 132 fb™ of 13 TeV data,
extending sub-TeV coverage via L1Topo and low-threshold triggers exor-2018-39 (arxiv:2509.01219)
Improved trigger-jet calibration, and a single-function, data-driven background model.
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Resonances search with trigger-level analysis

e No significant localized excess is observed (global p-values: 0.55 for J50 and 0.27 for J100)
e However, it sets limits in lower mass range, superseding the offline di-jet result
e CMS presented similar study using scouting data, ans set limits in a sub-TeV mass range too
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Anomaly search with machine learning

Anomaly search with ML is crucial to uncover new physics with unconventional signatures
ATLAS searches for semi-visible jets from a strongly-coupled dark sector via a Z' mediator

The analysis uses ANTELOPE for semi-visible jets, which first learns jet features with a PFN, then
performs anomaly detection in latent space using an auto-encoder pro 112 (2025) 012021
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Anomaly search with machine learning

e No excess observed in semi-visible jet search; Z' masses 2.0-3.2 TeV excluded at 95% CL for
invisible fraction (Rinv) = 0.2 — 0.37

e CMS also presents an anomaly search for di-jet resonance with jet substructure
o 3 ML strategies are studies, and results are presented with all methods
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Long live particle searches with detector timing

e BSM hypothesis predicting long-live particles, searching for LLP required to utilize the detector timing
e CMS performs a search for b hadron decays to long-lived particles using end-cap muon detector
o relies on CMS CSC cluster timing (5ns resolution) and hit topology (400-500 um resolution)

EXO-24-004 (arxiv:2508.06363)
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Long live particle searches with detector timing

e No excess found and limits are set on decay length and new particle mass
e The previous studies has covered various types of LLP using tracker, calorimeter and muon system
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2025-039/
https://arxiv.org/abs/2508.06363

The SUSY summary plots (up to 2024)

ATLAS SUSY Searches* - 95% CL Lower Limits

ATLAS Preliminary

July 2024 Vs=13TeV
Model Signature  [£dt ('] Mass limit Reference
0 . i y
3, G Oep 2-6jets ETS 140 1.85 m(¥])<400 GeV 2010.14293
@356k mono-jet  1-3jets Eﬁ““ 140 G [8x Degen] 0.9 m(q).m'a‘,‘)zscav 2102.10874
28, Boqa0) Oeu  2:6jets EFs 140 (% 2 m(E)=0 GeV 2010.14293
! r B Forbidden 1.15-1.95 m(¥})=1000GeV 2010.14293
2-qgWx) leu 2-6 jets 140 | & 22 m(¥})<600 GeV 2101.01629
3 Z-qa(LOX, ee,up 2jets  EPe 140 | 22 m(¥})<700GeV 2204.13072
K , g-qqWZX, Oep  7-11jets EPS 140 | % 1.97 mo\'/',’; <600GeV 2008.06032
-g SSeu 6 jets 140 | & 1.15 m(z)-m(¥1)=200 GeV 2307.01094
£ o) 0-1ep 3b  EPt 140 g 2.45 m(E})<500GeV 2211.08028
SSepu 6jets 140 |z 1.25 m(z)-m(¥})=300 GeV 1909.08457
bib Oep 2h EPs 140 | B 1.255 m(E})<400 GeV 2101.12527
by 0.68 10GeV<Am(b, X1)<20 GeV 2101.12527
25 Biby, by —b¥s — bh¥| Oeu 6b Epis 140 | By Forbidden 0.23-1.35 Am(E £)=130GeV, m(¥})=100GeV 1908.03122
27 2b  EP™ 140 |B 0.13-0.85 Am(¥3,¥1)=130 GeV, m(¥})=0GeV 2103.08189
3 z .
§- iy, it 0-1en >1ljet  EPS 140 | R 1.25 m(¥)=1GeV 2004.14060, 2012.03799
5 iy, o WbY, leu Bjets/tb EP™ 140 |7 Forbidden 1.05 m(¥})=500 GeV 2012.03799, 2401.13430
8% hhhi-hiby, 11-16 127 2jetstb EMS 140 | & Forbidden m(F,)=800 GeV 2108.07665
i é iy ik} 122, ek 05k monciet Ehw a0 |3 0.55 — miji=cey 2108 30074
L "} T C . m(i1,&)-m(¥1)=5 GeV A
= 0 =0 0 ‘miss. 4 .
| i k9, X3 Z /W 1-2ep 1-4b E 140 | & 0.067-1.18 m(¥2)=500GeV 2006.05880
hb, hoh +Z Beu 1b EPs 140 | & Forbidden 0.86 m(¥})=360 GeV, m(7i)-m(¥})= 40 GeV 2006.05880
02 via wz Multiple ¢/jets Eps 140 | R 0.96 m(E})=0, wino-bino 2106.01676, 2108.07586
ee, ppt > 1jet Eﬁ‘“‘ 140 | X /x, 0.205 m(¥i)-m(¥])=5 GeV, wino-bino 1911.12606
XiX; viaww 2en EPs 140 | 0.42 m(¥)=0, wino-bino 1908.08215
Ji¥; via Wh Multiple ¢/jets EPss 140 | /% Forbidden 1.06 m(E)=70 GeV, wino-bino 200410894, 2108.07586
5 S 5y vi.;g,_/\'/ 2en EPis 140 | X 1.0 m(z,n=o.s(m¢ff)+mg7‘.’» 1908.08215
#, Tk 27 EP™ 140 ETERERIC 088 05 m@)=0 2402.00603
WS 7 jbg, 60 2e.p Ojets  ERS 140 |7 0.7 ) 1908.08215
LRILR, 3 't . m¥)=0 X
= ! ee,pup >ljet  Ebs  1a0 |z 0.26 m(@)-m(@E@)=10 Gev 191112606
AA, A-hG/2G Oe,p 23b  Epe 140 | 0.94 BR(Y] — hG)=1 2401.14922
dep Ojets  EF 140 | & 0.55 BR(Y) — ZG)=1 2103.11684
Ocu >2largejets s 140 | ir 0.45-0.93 BRG - 26)-1 210807586
2ep >2jets  EPS 140 | @ 0.77 BR(¥) — ZG)=BR(! — hG)=05 2204.13072
Direct ¥{¥; prod., long-lived ¥; Disapp. trk 1 jet EP's 140 | X 0.66 Pure Wino 2201.02472
o 021 Pure higgsino 220102472
§ 8 Stable z R-hadron pixel dE/dx Ems 140 | 2.05 220506013
5 Metastable  R-hadron, g—qq¥} pixel dE/dx EP™ 140 | [ =10ns] 22 m(¥))=100 GeV 2205.06013
§ i, -G Displ. lep EPS 140 |&7 0.74 7®=0.1ns ATLAS-CONF-2024-011
7 0.36 7?)=0.1ns ATLAS-CONF-2024-011
pixel dE/dx EPs 140 = 0.36 (é)=10ns 2205.06013
00 Kozttt 3epu » 140 Pure Wino 2011.10543
Vi 1% — wwjzeeeevy dep Ojets  EPs 140 m(¥})=200 GeV 2103.11684
2-q9%), ¥ - gqq 28 jets 140 2.34 Large 47, 2401.16333
= Fth), X — ths Multiple 36.1 m(i%)=200 GeV, bino-like ATLAS-CONF-2018-003
& i, i-bX1, Xi — bbs >4b 140 Forbidden m(¥;)=500 GeV 201001015
fiy, fi—bs 2jets +2b 36.7 1710.07171
i, fi—gt 2ep 2h 140 0.4-1.85 BR(f; —be/bu)>20% 2406.18367
1u oV 136 16 BR(fi —gu)=100%, cos=1 2003.11956
X3 1R, 1)y~ tbs, X} —bbs 12epu  26jets 140 | & 0.2:0.32 Pure higgsino 2106.09609

*Only a selection of the available mass limits on new states or
phenomena is shown. Many of the limits are based on
simplified models, c.f. refs. for the assumptions made.

ATLAS summary plots

Mass scale [TeV]
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CMS Preliminary June 2023

Overview of SUSY results: electroweak production

137 b1 (13 TeV)
PP = X%
2¢ same-sign and 3¢: arXiv:2106.14246
2/ same-sign and > 3¢: arXiv:2106.14246
2¢ same-sign and > 3(: arXiv:2106.14246
2( same-sign and 3//7,: arXiv:2106.14246
36/my: arXiv:2106.14246
36/mh: arXiv:2106.14246
> 30/m: arXiv:2106.14246
2¢ same-sign and > 3//m,: arXiv:2106.14246

10+jets: arXiv:2107.12553
0¢ W+X: arXiv:2205.09597
Combination: SUS-21-008
2( opposite-sign: arXiv:2012.08600
2( same-sign and 3¢: arXiv:2106.14246
2¢ and 3¢ soft: arXiv:2111.06296 AM =5-10 GeV
0/ W+X: arXiv:2205.09597
Combination: SUS-21-008

2¢ and 3¢ soft: arXiv:2111.06296 higgsino simplified model, AM = 5-10 GeV

flavour democratic, z = 0.5
flavour democratic, @ = 0.05
flavour democratic, = = 0.95
7 enriched, = 0.5
~ enriched, & = 0.05
 enriched, ¢ = 0.95
7 dominated, ¢ = 0.5

CMS summary plots

PP = X1 Xi
2/( opposite-sign: arXiv:1807.07799 Mgy =1GeV (£=1359 ')
0f W+X: arXiv:2205.09597
2/ opposite-sign: arXiv:1807.07799 BF(fv) = 50%, £ = 0.5 (L =359 b~")
pp — ¥
ete”, ptp~: arXiv:2012.08600

200 400 600 800 1000 1200 1400
mass scale [GeV]

Selection of observed limits at 95% C.L. (theory uncertainties are not included). Probe up to the quoted mass limit for light LSPs unless stated otherwise.
The quantities AM and = represent the absolute mass difference between the primary sparticle and the LSP, and the difference between the intermediate
sparticle and the LSP relative to AM, respectively, unless indicated otherwise.

CMS Moriond 2021

Overview of SUSY results: gluino pair production
137 fb~! (13 TeV)

PP — E8

& — ttx?| 04 arXiv:1909.03460;1908.04722,2103.01290

14: arXiv:1911.07558
2¢ same-sign and > 3¢: arXiv:2001.10086

& — bbx?| 04 arXiv:1909.03460;1908.04722

g — qgx

9] 0¢: arXiv:1909.03460;1908.04722
£ — qa(X1/X39) — aa(W/Z)X? |0 arXiv:1908.04722

BF(XE:x9) = 2:1, = 0.5

2¢ same-sign and > 3¢: arXiv:2001.10086 BF(xif:x8) = 2:1, z = 0.5

1000 1500 2000

mass scale [GeV]

0 500

Selection of observed limits at 95% C.L. (theory uncertainties are not included). Probe up to the quoted mass limit for light LSPs unless stated otherwise.
The quantities AM and x represent the absolute mass difference between the primary sparticle and the LSP, and the difference between the intermediate
sparticle and the LSP relative to AM, respectively, unless indicated otherwise.


https://twiki.cern.ch/twiki/bin/view/CMSPublic/PhysicsResultsSUS
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2024-014/

Highlights of New SUSY Results

[ CMS ] | ATLAS ]

compressed electroweakinos in VBF JHEP 12 (2024) 116

[ Com pressed ] Compressed general search sUS-23-003 (arxiv:2508:13900)

DM with b + |l SUS-23-018 (arxiv:2510.12396) !
Dark Matter (DM), H to light pseudoscalar sus-24-002 (arxiv:2508.06947) ! SUSY review Phys. Rep. 1116
2HDM + S/ a DM with HTT SUS-23-012 (arXiv:2506.04431) (2025) 261-300
DM via FCNC single-top JHEP 09 (2025) 141 ;
Heavy Higgs to bb with 2HDM JHEP 06 (2025) 144 '
b-jets + MET in 2HDM+a JHEP 02 (2025) 050

4 ) .
Charm't_agg?d’ | stop/scharm—c X JHEP 02 (2025) 193
GMSB higgsino | displaced leptons PRD 112 (2025) 012016
. GMSB higgsino search in bbyy PLB 856 (2024) 138938
______ S O e o
( RPV ] stop in RPV SUS-23-001 (arxiv:2506:08825) i stop in RPV' PRD 110 (2024) 092004
§ ] RPV with jet-scaling in mult-L SUS-23-015 (arxiv:2503.06726)

9 CMS PAS not included ,
Only 2025 results for CMS, and post-Moriond 2024 results for ATLAS E
14


https://arxiv.org/abs/2508.13900
https://arxiv.org/abs/2510.12396
https://arxiv.org/abs/2508.06947
https://arxiv.org/abs/2506.04431
https://arxiv.org/abs/2503.20033
https://arxiv.org/abs/2502.06568
https://arxiv.org/abs/2408.17336
https://arxiv.org/abs/2506.08825
https://arxiv.org/abs/2503.06726
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO/index.html
https://arxiv.org/abs/2410.17824
https://arxiv.org/abs/2410.16835
https://arxiv.org/abs/2404.01996
https://arxiv.org/abs/2409.18762
https://arxiv.org/abs/2406.18367
https://arxiv.org/abs/2403.02455
https://arxiv.org/abs/2403.02455

SUSY review of ATLAS

e ATLAS Run2 delivers broad, state-of-the-art SUSY limits across RPC, RPV, LLP scenarios
e Phys. Rep. 1116 (2025) 261-300 summarize the Run2 results

All limits at 95% CL
= Observed limits

ATLAS Vs=13 TeV, 36.1-140 fb™'
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ATLAS Vs=8,13 TeV, 36.1-139 fb™'
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=== Run 2: geq 7-12 jets
(13 Tev, 139 ') arXiv:2008.06032
=== Run 2: = 3 b-jets
(13TeV, 139 fb’Y)  arXiv:2211.08028
(13TeV, 36.1f0™") arXiv:1711.01901
== Run 2: = 2 lep. SS
(13 TeV, 139 fb ) arXiv:1706.03731
=== Run 1: 0-1 lep.

(8TeV,2037")  arXiv:1507.0552


https://arxiv.org/abs/2403.02455

SUSY review of ATLAS

e ATLAS Run2 delivers broad, state-of-the-art SUSY limits across RPC, RPV, LLP scenarios
e Phys. Rep. 1116 (2025) 261-300 summarize the Run2 results
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® Phys. Rep. 1116 (2025) 261-300 summarize the Run2 results

SUSY review of ATLAS

e ATLAS Run2 delivers broad, state-of-the-art SUSY limits across RPC, RPV, LLP scenarios

e more models / results in the paper

ATLAS /5 =13 TeV, 136140 fo-!
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= = Expected limits

3¢ + Soft 2¢

m(x3) = m(x$) +2Am(xy, X3)
139 fb~", arXiv:2106.01676
139 fo~ ', arXiv:1911.12606

Displaced track
m(x3) = m(x3) +2Aam(xy, x9)
140 fb—1, arXiv:2401.14046

Disappearing track
m(x9) = m(x3)

136 fb~', arXiv:2201.02472
LEP2 x7 excluded

Theoretical prediction
for pure higgsino
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https://arxiv.org/abs/2403.02455

CMS RPC SUSY general search

e CMS also presents general search for RPC SUSY sus-23-003 (arxiv:2508:13900)
e Limits are set for electroweakinos, sleptons, and top squarks

CMS 138 fb™" (13 TeV)

10° CcMS 138 fb™ (13 TeV)
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https://arxiv.org/abs/2508.13900

First Jet-scaling search in multilepton events

CMS performed the first jet-scaling search for RPV in multilepton events, and finds no deviation
Solves the simulation difficulty by a data-driven jet-scaling strategy to accurately model
high-multiplicity jets in multilepton events

Constrains electroweak RPV SUSY with prompt hadronic decays.
SUS-23-015 (arxiv:2503.06726, submitted to PRL)
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https://arxiv.org/abs/2503.06726

Summary

Searches for new phenomena are a critical of the LHC physics program

From a theoretical perspective, testing hypotheses such as SUSY, compositeness, and extended
Higgs sectors is essential for addressing the puzzles of the Standard Model

From an experimental perspective, SUSY & Exotic searches have motivates significant advances in
analysis strategies, including the use of scouting data, anomaly detection with unsupervised machine
learning, and improved detector timing and spatial resolution

Both ATLAS and CMS have been highly productive in 2024—2025 with many new results.
More details can be found in the parallel session presentations.
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