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The results of searches for heavy particles from the Exotics and HDBS physics groups and
long-lived particles from the Exotics and SUSY physics groups are summarized in plots for a
representative set of models. The latest results, up to March 2023, are included.
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1 Heavy Particle Searches Summary Plot

Searches for heavy new particles have been carried out with the Run 2 dataset in proton—proton collisions
at s = 13 TeV.

A representative set of the most sensitive recent results is included in the summary plot shown in Figure 1.
A detailed summary of resonance searches in the diboson final state is available at Ref. [1]. Additional
plots are also available for leptoquark searches [2] and dark-matter searches [3]. Some changes are made to
include updated references and to supersede older results with new ones. New entries relative to the July
2022 version of the summary plot [4] are as follows.

» Search for excited 7-leptons in a final state with 7-leptons and jets [5].

 Search for pair production of leptoquarks in a final state with at least three light leptons and at least
one b-tagged jet [6].

* Search for pair production of third-generation leptoquarks decaying into a bottom quark and a
T-lepton [7].

ATLAS Heavy Particle Searches* - 95% CL Upper Exclusion Limits ATLAS Preliminary

Status: March 2023 J£dt=(3.6-139) fo Vs =13TeV
Model fy Jetst ET™ [rdim~) Limit Reference
T T — T T — T T —
. ADDGkk +glq Oepmty 1-4] Yes 139 |'Mp 11.2TeV| n=2 210210874
§  ADDnon-resonant yy 2y - - 36.7 | Ms 86TeV  n=3HLZNLO 1707.04147
£ ADDQBH - 2j - 139 [ My, 94TeV n=6 1910.08447
T ADD BH multijet - ) - 36 | M 9.55TeV n=6,Mp=3TeV, ot BH 1512.02586
® RS1Gk—yy 2y - - 139 | Gk mass 4.5TeV M, 210213405
= Bulk RS Gyx — WW/ZZ multi-channel 36.1 Gy mass 23TeV 1808.02380
w Bulk RS gik — tt Tepu =21b21J2) Yes 36.1 8Kk mass 3.8TeV m /o 1804.10823
2UED/ RPP lepu 22b,>3] Yes 361 KK mass 1.8 TeV Tier (1,1), BAMD — tt) = 1 1803.09678
SSM Z' — ¢t 2epu - - 139 |'Z"mass 5.1 TeV. 1903.06248
w SSM Z" — 1T 27 - - 36.1 Z’ mass. 2.42TeV 1709.07242
€ Leptophobic 2’ — bb - 2b - 361 | 2/ mass 2.1 TeV 1805.09299
8 Leptophobic Z’ — tt Oepu >1b,22J Yes 139 Z' mass 4.1 TeV r/m=12% 2005.05138
8 ssMw ey len - Yes 139 [ Wmass 6.0 TeV. 1906.05609
®  SSMW -1y 17 - Yes 139 | W/ mass 5.0 TeV ATLAS-CONF-2021-025
S ssMw -t - 21b21J - 139 | W/ mass 4.4TeV ATLAS-CONF-2021-043
& | HVT W’ - WZ model B 02epu 2j/1J  Yes 139 | W mass 43TeV v =3 2004.14636
G HVTW > WZ— vl modelC 3eu  2j(VBF) Yes 139 | W mass 340 GeV. gven=1,8=0 2207.03925
HVT 2/ — WW model B 1en J/19 Yes 139 | Z'mass 3.9 TeV gv=3 2004.14636
LRSM Wg — uNg 2pu 1J - 80 Wpg mass 5.0 TeV m(Ng) = 0.5TeV, g, = gr 1904.12679
Cl qqqq - 2j - 37.0 |A 21.8TeV 7, 1703.09127
Clttqq 2epu - - 139 |A 358TeV. . 2006.12946
Gl eebs 2e 1b - 139 [A 1.8 TeV 2105.13847
Gl pubs 2pu 1b - 139 | A 20TeV 2105.13847
Cl tett 2leu =21b=1j Yes 361 |A 2.57 TeV 1811.02305
Axial-vector med. (Dirac DM) - 2j - 139 Mmed 3.8TeV ATL-PHYS-PUB-2022-036
= Pseudo-scalar med. (Dirac DM) O e,u, 7,y 1-4j Yes 139 Mied 376 GeV 2102.10874
Q  Vector med. Z’-2HDM (Dirac DM) ~ 0 e, 2b Yes 139 | mz 3.0TeV 3 100 GeV 2108.13391
Pseudo-scalar med. 2HDM+a  multi-channel 139 ma 800 GeV ATLAS-CONF-2021-036
Scalar LQ 1°* gen 139 |'LQmass 1.8 TeV 2006.05872
Scalar LQ 2" gen 139 | LQmass. 1.7 TeV 2006.05872
Scalar LQ 3" gen 139 | LQymass 1.49 TeV 2303.01294
Scalar LQ 3" gen 139 | LQymass 1.24 Tev B( 2004.14060
Scalar LQ 3" gen 139 Lad mass 1.43 TeV BLQY — tr) =1 2101.11582
Scalar LQ 3" gen 139 [LQymass 1.26 TeV BLQY - br) =1 2101.12527
Vector LQ mix gen multi-channel 21j, >1b 139 | LQY mass 2.0 Tev B(lh — tu) =1, Y-M coupl. ATLAS-CONF-2022-052
Vector LQ 3" gen 2epu1 21b Yes 139 LQj mass 1.96 TeV B(LQY — br) = 1, Y-M coupl. 2308.01294
o | VLQTT - 2Zt+X 2e/2u/>3ep 21b,21] -~ 139 | Tmass 1.46 TeV SU(2) doublet 2210.15413
£ @ VLOBB - Wi/Zb+X multi-channel 36.1 | Bmass 1.34 TeV SU(2) doublet 1808.02343
T S VLQ Te3Tss3lTsys » We+ X 2(SS)/28 e 21 361 | Tsj3 mass 1.64 TeV B(Tos = W)= 1, c(TosWe)= 1 1807.11883
SE VLQT - H/Zt Teu 21 139 | T mass 1.8 TeV SU(@2) singlet, x7=0.5 ATLAS-CONF-2021-040
88 VLQY - Wh Tepu =1 36.1 Y mass 1.85 TeV B(Y - Wh)=1, cp(Wh)=1 1812.07343
=" VIaB-Hb Oep 22, 139 | B mass 20TeV SU(2) doublet, ks= 0.3 ATLAS-CONF-2021-018
VLL 7 — Zr/Hr multi-channel 139 | mass 898 GeV SU(2) doublet 2303.05441
be] Excited quark " — qg - 139 q" mass 6.7 TeV only u* and d*, A = m(q") 1910.08447
T E Excitedquarkg” — gy 1y 367 | mass 5.3 TeV only u* and d*, A = m(q") 1709.10440
& Excited quark b* — bg - 1b,1] 139 [ b*mass 32TeV 191008447
Excited lepton 7* 27 j 139 | r* mass 4.6 TeV. A =4.6TeV 2303.09444
Type lll Seesaw 284ep  22j Yes 139  |N®mass 910 GeV 2202.02039
LRSM Majorana v 2u 2j - 36.1 | Ng mass 3.2TeV m(Wg) = 4.1TeV, g = gr 1809.11105
©  Higgstriplet H** — W*W* 2346, (SS) various Yes 139 | H** mass 350 GeV DY production 210111961
£ Higgs triplet H** — ¢ 234eu(SS) - - 139 H** mass. 1.08 TeV DY production 2211.07505
O Multi-charged particles - - - 139 | multicharged particle mass 1.59 TeV DY production, [g| = 5e ATLAS-CONF-2022-034
Magnetic monopoles - - ~ 344 | monopole mass 2.37 TeV DY production, lg| = 1¢p, spin 1/2 1905.10130
Vs=13 TeV. Vs=13 TeV L L Ll L ol L PR

partial data full data 10 Mass scale [TeV]

*Only a selection of the available mass limits on new states or phenomena is shown.
tSmall-radius (large-radius) jets are denoted by the letter j (J).

Figure 1: Ranges of new particle masses or energy scales excluded at the 95% confidence level.



2 Long-lived Particle Searches Summary Plot

Searches for long-lived particles have been carried out with the Run 2 dataset in proton—proton collisions

at /s of 13 TeV.

Recent updates of the results are included in the summary plot shown in Figure 2. Some changes are made
to include updated references and to supersede older results with new ones. New entries relative to the July
2022 version of the summary plot [4] are as follows.

* Search for long-lived massive particles with displaced vertices and multiple jets [8].

ATLAS Long-lived Particle Searches* - 95% CL Exclusion

Status: March 2023

ATLAS Preliminary

JL£dt=(32.8-139) fb! \s=13TeV
Model Signature  [Ldt [b] Lifetime limit Reference
RPV T uq displaced vix + muon 136 |  lifetime I ' 0.003-6.0 m ! 2003.11956
RPV 3 — eev/euv/upv  displaced lepton pair  32.8 )?? lifetime 0.003-1.0 m m(g)=1.6 TeV, m(¢})= 1.3 TeV 1907.10037
RPV 73 - qqq displaced vtx + jets 139 )?? lifetime 0.00135-9.0 m m(79)=1.0TeV 2301.13866
GGM Y - ZG displaced dimuon 329 | & lifetime 0.029-180m  m(z)=1.1TeV, m(i9)=1.0 TeV 1808.03057
GMSB non-pointing or delayed y 139 [ ¥} lifetime 0.242.4m m(72, G)= 60, 20 GeV, By.= 2% 2209.01029
GMSB 7 — (G displaced lepton 139 | Flifetime 6-750 mm m(f)= 600 GeV 2011.07812
(E GMSB 7 — 16 displaced lepton 139 | # lifetime 9-270 mm m(f)= 200 GeV 2011.07812
L Awss pp - . disappearing track 136 | ¥y lifetime 0.06-3.06 m m(i)= 650 GeV 2201.02472
AMSB pp — ¥ii?, ¥ ¥1 large pixel dE/dx 139 )"(f lifetime 0.3-30.0m m()= 600 GeV 2205.06013
Stealth SUSY 2 MS vertices 36.1 § lifetime 0.1-519 m B(g - 5g)= 0.1, m(g)= 500 Ge' 1811.07370
Split SUSY large pixel dE/dx 139 | & lifetime >045m m(g)=1.8TeV, m(i})= 100 GeV 2205.06013
Split SUSY displaced vix + ET's 328 [ glifetime 0.03-13.2m m(#)= 1.8 TeV, m(¢9)= 100 GeV 1710.04901
Split SUSY 0¢,2-6jets +E"* 36.1 g lifetime 0.0-2.1m m(g)=1.8 TeV, m()= 100 GeV | ATLAS-CONF-2018-003
H-ss 2 MS vertices 139 | s lifetime 0.31-724m m(s)= 35 GeV 2203.00587
o Hoss 2 low-EMF trackless jets 139 | s lifetime 0.19-6.94 m m(s)= 35 GeV 2203.01009
S VHwith H - ss - bbbb 2+ 2displ vertices 139 | s lifetime 4-85 mm m(s)=35GeV 2107.06092
é FRVZ H - 2y + X 2 p-jets 139 | ya lifetime 0.654-939 mm m(yq)= 400 MeV 2206.12181
é FRVZ H — 4yg + X 2 u—jets 139 4 lifetime 2.7-534 mm m(yq)= 400 MeV 2206.12181
T oz displaced dimuon 329 | Zqlifetime 0.009-24.0 m m(Zy)= 40 GeV 1808.03057
H— 2724 2 e,y + low-EMF trackless jet36.1 | Zq lifetime 0.21-52m m(Zs)= 10 GeV 1811.02542
[ ®(200GeV) > ss low-EMF trk-less jets, MS vix 36.1 | s lifetime 0.41-51.5m o x B=1pb, m(s)= 50 GeV 1902.03094
:‘3 ®(600 GeV) — ss low-EMF trk-less jets, MS vix 36.1 s lifetime 0.04-21.5m o x B=1pb, m(s)= 50 GeV 1902.03094
@ (1 TeV) — ss low-EMF trk-less jets, MS vtx 36.1 s lifetime 0.06-52.4 m @ x B=1pb, m(s)= 150 GeV| 1902.03094
W = Ne,N - ety displaced vix (e, ee) + 1 139 | N lifetime 0.74-42 mm m(N)= 6 GeV, Dirac 2204.11988
W = Ne,N - ¢ty displaced vix (e, ee) + 1 139 | N lifetime 3.1-33mm m(N)= 6 GeV, Majorana 2204.11988
;2:‘ W = N¢,N - ¢ty displaced vix (e, ee) + e 139 | N lifetime 0.49-81 mm m(N)= 6 GeV, Dirac 2204.11988
W = Ne,N - ¢ty displaced vix (e, ee) + e 139 | N lifelime . . 0.39-51 mm ! . | m(N)=6 Ge\l/. Majorana 2204.11988
0.001 0.01 0.1 1 10 100 cT [m]
Vs=13TeV  ys=13TeV
partial data full data 1 Pl PR | sl sl sl P
*Only a selection of the available lifetime limits is shown. 0.001 0.01 0.1 1 10 100 ns
7 [ns]

Figure 2: Ranges of new particle lifetimes excluded at the 95% confidence level.
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