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Beyond Standard Model (BSM) searches
Unexplained phenomena → Standard Model (SM) is not complete:
parameters fine tuning, matter/anti-matter asymmetry, dark-matter...
Tension from SM predictions in B-physics measurements
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ADD GKK + g/q 0 e, µ, τ, γ 1 − 4 j Yes 139 n = 2 2102.1087411.2 TeVMD

ADD non-resonant γγ 2 γ − − 36.7 n = 3 HLZ NLO 1707.041478.6 TeVMS

ADD QBH − 2 j − 139 n = 6 1910.084479.4 TeVMth

ADD BH multijet − ≥3 j − 3.6 n = 6, MD = 3 TeV, rot BH 1512.025869.55 TeVMth

RS1 GKK → γγ 2 γ − − 139 k/MPl = 0.1 2102.134054.5 TeVGKK mass

Bulk RS GKK →WW /ZZ multi-channel 36.1 k/MPl = 1.0 1808.023802.3 TeVGKK mass

Bulk RS GKK →WV → ℓνqq 1 e, µ 2 j / 1 J Yes 139 k/MPl = 1.0 2004.146362.0 TeVGKK mass

Bulk RS gKK → tt 1 e, µ ≥1 b, ≥1J/2j Yes 36.1 Γ/m = 15% 1804.108233.8 TeVgKK mass

2UED / RPP 1 e, µ ≥2 b, ≥3 j Yes 36.1 Tier (1,1), B(A(1,1) → tt) = 1 1803.096781.8 TeVKK mass

SSM Z ′ → ℓℓ 2 e, µ − − 139 1903.062485.1 TeVZ′ mass

SSM Z ′ → ττ 2 τ − − 36.1 1709.072422.42 TeVZ′ mass

Leptophobic Z ′ → bb − 2 b − 36.1 1805.092992.1 TeVZ′ mass

Leptophobic Z ′ → tt 0 e, µ ≥1 b, ≥2 J Yes 139 Γ/m = 1.2% 2005.051384.1 TeVZ′ mass

SSM W ′ → ℓν 1 e, µ − Yes 139 1906.056096.0 TeVW′ mass

SSM W ′ → τν 1 τ − Yes 139 ATLAS-CONF-2021-0255.0 TeVW′ mass

SSM W ′ → tb − ≥1 b, ≥1 J − 139 ATLAS-CONF-2021-0434.4 TeVW′ mass

HVT W ′ →WZ → ℓνqq model B 1 e, µ 2 j / 1 J Yes 139 gV = 3 2004.146364.3 TeVW′ mass

HVT W ′ →WZ → ℓν ℓ′ℓ′ model C 3 e, µ 2 j (VBF) Yes 139 gV cH = 1, gf = 0 ATLAS-CONF-2022-005340 GeVW′ mass

HVT W ′ →WH → ℓνbb model B 1 e, µ 1-2 b, 1-0 j Yes 139 gV = 3 2207.002303.3 TeVW′ mass

HVT Z ′ → ZH → ℓℓ/ννbb model B 0,2 e, µ 1-2 b, 1-0 j Yes 139 gV = 3 2207.002303.2 TeVZ′ mass
LRSM WR → µNR 2 µ 1 J − 80 m(NR) = 0.5 TeV, gL = gR 1904.126795.0 TeVWR mass

CI qqqq − 2 j − 37.0 η−
LL 1703.0912721.8 TeVΛ

CI ℓℓqq 2 e, µ − − 139 η−
LL 2006.1294635.8 TeVΛ

CI eebs 2 e 1 b − 139 g∗ = 1 2105.138471.8 TeVΛ
CI µµbs 2 µ 1 b − 139 g∗ = 1 2105.138472.0 TeVΛ
CI tttt ≥1 e,µ ≥1 b, ≥1 j Yes 36.1 |C4t | = 4π 1811.023052.57 TeVΛ

Axial-vector med. (Dirac DM) 0 e,µ, τ, γ 1 − 4 j Yes 139 gq=0.25, gχ=1, m(χ)=1 GeV 2102.108742.1 TeVmmed

Pseudo-scalar med. (Dirac DM) 0 e,µ, τ, γ 1 − 4 j Yes 139 gq=1, gχ=1, m(χ)=1 GeV 2102.10874376 GeVmmed

Vector med. Z ′-2HDM (Dirac DM) 0 e, µ 2 b Yes 139 tan β=1, gZ =0.8, m(χ)=100 GeV 2108.133913.1 TeVmmed

Pseudo-scalar med. 2HDM+a multi-channel 139 tan β=1, gχ=1, m(χ)=10 GeV ATLAS-CONF-2021-036560 GeVmmed

Scalar LQ 1st gen 2 e ≥2 j Yes 139 β = 1 2006.058721.8 TeVLQ mass

Scalar LQ 2nd gen 2 µ ≥2 j Yes 139 β = 1 2006.058721.7 TeVLQ mass

Scalar LQ 3rd gen 1 τ 2 b Yes 139 B(LQu
3 → bτ) = 1 2108.076651.2 TeVLQu

3
mass

Scalar LQ 3rd gen 0 e, µ ≥2 j, ≥2 b Yes 139 B(LQu
3 → tν) = 1 2004.140601.24 TeVLQu

3
mass

Scalar LQ 3rd gen ≥2 e, µ, ≥1 τ ≥1 j, ≥1 b − 139 B(LQd
3 → tτ) = 1 2101.115821.43 TeVLQd

3
mass

Scalar LQ 3rd gen 0 e, µ, ≥1 τ 0 − 2 j, 2 b Yes 139 B(LQd
3 → bν) = 1 2101.125271.26 TeVLQd

3
mass

Vector LQ 3rd gen 1 τ 2 b Yes 139 B(LQV
3 → bτ) = 0.5, Y-M coupl. 2108.076651.77 TeVLQV

3
mass

VLQ TT → Zt + X 2e/2µ/≥3e,µ ≥1 b, ≥1 j − 139 SU(2) doublet ATLAS-CONF-2021-0241.4 TeVT mass

VLQ BB →Wt/Zb + X multi-channel 36.1 SU(2) doublet 1808.023431.34 TeVB mass
VLQ T5/3T5/3 |T5/3 →Wt + X 2(SS)/≥3 e,µ ≥1 b, ≥1 j Yes 36.1 B(T5/3 →Wt)= 1, c(T5/3Wt)= 1 1807.118831.64 TeVT5/3 mass

VLQ T → Ht/Zt 1 e, µ ≥1 b, ≥3 j Yes 139 SU(2) singlet, κT = 0.5 ATLAS-CONF-2021-0401.8 TeVT mass

VLQ Y →Wb 1 e, µ ≥1 b, ≥1 j Yes 36.1 B(Y →Wb)= 1, cR (Wb)= 1 1812.073431.85 TeVY mass

VLQ B → Hb 0 e,µ ≥2b, ≥1j, ≥1J − 139 SU(2) doublet, κB= 0.3 ATLAS-CONF-2021-0182.0 TeVB mass

VLL τ′ → Zτ/Hτ multi-channel ≥1 j Yes 139 SU(2) doublet ATLAS-CONF-2022-044898 GeVτ′ mass

Excited quark q∗ → qg − 2 j − 139 only u∗ and d∗, Λ = m(q∗) 1910.084476.7 TeVq∗ mass

Excited quark q∗ → qγ 1 γ 1 j − 36.7 only u∗ and d∗, Λ = m(q∗) 1709.104405.3 TeVq∗ mass

Excited quark b∗ → bg − 1 b, 1 j − 139 1910.04473.2 TeVb∗ mass
Excited lepton ℓ∗ 3 e, µ − − 20.3 Λ = 3.0 TeV 1411.29213.0 TeVℓ∗ mass
Excited lepton ν∗ 3 e,µ, τ − − 20.3 Λ = 1.6 TeV 1411.29211.6 TeVν∗ mass

Type III Seesaw 2,3,4 e, µ ≥2 j Yes 139 2202.02039910 GeVN0 mass
LRSM Majorana ν 2 µ 2 j − 36.1 m(WR ) = 4.1 TeV, gL = gR 1809.111053.2 TeVNR mass

Higgs triplet H±± →W ±W ± 2,3,4 e,µ (SS) various Yes 139 DY production 2101.11961350 GeVH±± mass
Higgs triplet H±± → ℓℓ 2,3,4 e,µ (SS) − − 139 DY production ATLAS-CONF-2022-0101.08 TeVH±± mass
Higgs triplet H±± → ℓτ 3 e,µ, τ − − 20.3 DY production, B(H±±

L
→ ℓτ) = 1 1411.2921400 GeVH±± mass

Multi-charged particles − − − 139 DY production, |q| = 5e ATLAS-CONF-2022-0341.59 TeVmulti-charged particle mass

Magnetic monopoles − − − 34.4 DY production, |g | = 1gD , spin 1/2 1905.101302.37 TeVmonopole mass

Mass scale [TeV]10−1 1 10

√
s = 8 TeV

√
s = 13 TeV

partial data

√
s = 13 TeV

full data

ATLAS Heavy Particle Searches* - 95% CL Upper Exclusion Limits
Status: July 2022

ATLAS Preliminary∫
L dt = (3.6 – 139) fb−1

√
s = 8, 13 TeV

*Only a selection of the available mass limits on new states or phenomena is shown.

†Small-radius (large-radius) jets are denoted by the letter j (J).
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1911.04968 (3 , 4 )tt + , pseudoscalar (scalar), g2
top × BR( 2 ) > = 0.03(0.04) 0.108 0.34  137 fb 1

1911.04968 (3 , 4 )tt + , pseudoscalar (scalar), g2
top × BR( 2 ) > = 0.03(0.004) 0.015 0.075  137 fb 1

1911.03947 (2j)Scalar Diquark 0.5 7.5  137 fb 1
1911.03947 (2j)Color Octect Scalar, k2

s = 1/2 0.5 3.7  137 fb 1
1808.01257 (1j + 1 )Higgs  resonance 0.72 3.25  36 fb 1

2106.10509 (1j + 1 )W  resonance 1.5 8  137 fb 1
1712.03143 (2 + 1 ; 2e + 1 ; 2j + 1 )Z  resonance 0.35 4  36 fb 1

1911.03947 (2j)String resonance 0.5 7.9  137 fb 1

CMS preliminary 16-140 fb 1 (13 TeV)
Overview of CMS EXO results

ICHEP 2022Selection of observed exclusion limits at 95% C.L. (theory uncertainties are not included).
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2001.04521 (2 + 2j)Excited Lepton Contact Interaction 0.2 5.7  77 fb 1
2001.04521 (2e + 2j)Excited Lepton Contact Interaction 0.2 5.6  77 fb 1

2103.02708 (2 )quark compositeness ( ), LL/RR = 1 <36  140 fb 1
2103.02708 (2 )quark compositeness ( ), LL/RR = 1 <24  140 fb 1
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1811.10151 (1 + 1j + pmiss
T )Leptoquark mediator, = 1, B = 0.1, X, DM = 0.1, 800 < MLQ < 1500 GeV 0.3 0.6  77 fb 1

1908.01713 (h + pmiss
T )Z′ 2HDM, gZ′ = 0.8, gDM = 1, tan = 1, m = 100 GeV 0.5 3.1  36 fb 1

1908.01713 (h + pmiss
T )Baryonic Z′, gq = 0.25, gDM = 1, m = 1 GeV <1.6  36 fb 1

2112.11125 (2j + pmiss
T )Z′ mediator (dark QCD), mdark = 20 GeV, rinv = 0.3, dark = peak

dark 1.5 5.1  138 fb 1
1810.10069 (4j)complex sc. med. (dark QCD), m DK = 5 GeV, c XDK = 25 mm <1.54  16 fb 1

1901.01553 (0, 1 + 2j + pmiss
T )pseudoscalar mediator (+t/tt), gq = 1, gDM = 1, m = 1 GeV <0.3  36 fb 1

2107.13021 ( 1j + pmiss
T )pseudoscalar mediator (+j/V), gq = 1, gDM = 1, m = 1 GeV <0.47  101 fb 1

2107.13021 ( 1j + pmiss
T )scalar mediator (fermion portal), u = 1, m = 1 GeV <1.5  101 fb 1

1901.01553 (0, 1 + 2j + pmiss
T )scalar mediator (+t/tt), gq = 1, gDM = 1, m = 1 GeV <0.29  36 fb 1

2103.02708 (2e, 2 )(axial)-vector mediator ( ), gq = 0.1, gDM = 1, g = 0.1, m > mmed/2 0.2 4.64  140 fb 1
2107.13021 ( 1j + pmiss

T )(axial-)vector mediator ( ), gq = 0.25, gDM = 1, m = 1 GeV <1.95  101 fb 1
1911.03947 (2j)(axial-)vector mediator (qq), gq = 0.25, gDM = 1, m = 1 GeV 0.5 2.8  137 fb 1

2103.02708 (2e, 2 )vector mediator ( ), gq = 0.1, gDM = 1, g = 0.01, m > 1 TeV 0.2 1.92  140 fb 1
1911.03761 ( 3j)vector mediator (qq), gq = 0.25, gDM = 1, m = 1 GeV 0.35 0.7  18 fb 1
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1810.10092 (6j)RPV gluinos to 3 quarks <1.5  36 fb 1
1806.01058 (2j)RPV gluino to 4 quarks 0.1 1.41  38 fb 1

1806.01058 (2j)RPV squark to 4 quarks 0.1 0.72  38 fb 1
1808.03124 (2j; 4j)RPV stop to 4 quarks 0.08 0.52  36 fb 1
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2202.06075 ( + pmiss
T )split-UED, 2 TeV 0.4 2.8  137 fb 1
2201.02140 (2j)3-brane WED gKK( + g ggg), ggrav = 6, ggKK = 3, = 0.5, m( )/m(gKK) = 0.1 2 4.3  137 fb 1

1805.06013 ( 7j( , ))non-rotating BH, MD = 4 TeV, nED = 6 <9.7  36 fb 1
1803.08030 (2j)RS QBH (jj), nED = 1 <5.9  36 fb 1

1911.03947 (2j)RS GKK(qq, gg), k/MPl = 0.1 0.5 2.6  137 fb 1
1809.00327 (2 )RS GKK( ), k/MPl = 0.1 <4.1  36 fb 1

2103.02708 (2 )RS GKK( ), k/MPl = 0.1 <4.78  140 fb 1
2205.06709 ( )ADD QBH ( ), nED = 4 <5  137 fb 1

2205.06709 (e )ADD QBH (e ), nED = 4 <5.2  137 fb 1
2205.06709 (e )ADD QBH (e ), nED = 4 <5.6  137 fb 1

1803.08030 (2j)ADD QBH (jj), nED = 6 <8.2  36 fb 1
2107.13021 ( 1j + pmiss

T )ADD GKK emission, nED = 2 <10.8  101 fb 1
1812.10443 (2 , 2 )ADD ( , ) HLZ, nED = 3 <9.1  36 fb 1

1803.08030 (2j)ADD (jj) HLZ, nED = 3 <12  36 fb 1
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1811.03052 ( + 2 )excited muon, fS = f = f ′ = 1, = m * 0.25 3.8  36 fb 1
1811.03052 ( + 2e)excited electron, fS = f = f ′ = 1, = m *

e 0.25 3.9  36 fb 1
1911.03947 (2j)excited light quark (qg), = m *

q 0.5 6.3  137 fb 1
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2202.08676 (3 , 4 , 1 + 3 , 2 + 2 , 3 + 1 , 1 + 2 , 2 + 1 )Vector like taus,  Singlet 0.125 0.15  137 fb 1
2202.08676 (3 , 4 , 1 + 3 , 2 + 2 , 3 + 1 , 1 + 2 , 2 + 1 )Vector like taus,  Doublet 0.1 1.045  137 fb 1

2202.08676 (3 , 4 , 1 + 3 , 2 + 2 , 3 + 1 , 1 + 2 , 2 + 1 )Type-III seesaw heavy fermions, Flavor-democratic 0.1 0.98  137 fb 1
1806.10905 ( 1j + + e)MSM, |VeNV*

N|2/(|VeN|2 + |V N|2) = 1.0 0.02 1.6  36 fb 1
1802.02965; 1806.10905 (3 ( , e); 1j + 2 ( , e))MSM, |VeN|2 = 1.0,  |V N|2 = 1.0 0.001 1.43  36 fb 1
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CMS-PAS-EXO-19-016 (2 + b)scalar LQ (single prod.), coupling to 3rd gen. fermions, = 1, = 1 <0.75  137 fb 1
2107.13021 ( 1j + pmiss

T )scalar LQ (single prod.), coupling to 1st gen. fermions, = 0, = 1 1 1.6  101 fb 1
CMS-PAS-EXO-19-016 (2 + 2j)scalar LQ (pair prod.), coupling to 3rd gen. fermions, = 1 <1.26  137 fb 1
1808.05082 (2 + 2j; + 2j + pmiss

T )scalar LQ (pair prod.), coupling to 2nd gen. fermions, = 0.5 <1.29  36 fb 1
1811.10151 (1 + 1j + pmiss

T )scalar LQ (pair prod.), coupling to 2nd gen. fermions, = 1 0.8 1.5  77 fb 1
1808.05082 (2 + 2j)scalar LQ (pair prod.), coupling to 2nd gen. fermions, = 1 <1.53  36 fb 1

1811.01197 (2e + 2j; e + 2j + pmiss
T )scalar LQ (pair prod.), coupling to 1st gen. fermions, = 0.5 <1.27  36 fb 1

1811.01197 (2e + 2j)scalar LQ (pair prod.), coupling to 1st gen. fermions, = 1 <1.44  36 fb 1
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1911.03947 (2j)Axigluon, Coloron, cot = 1 0.5 6.6  137 fb 1
1811.00806 (2 + 2j)LRSM WR( NR), MNR = 0.5MWR <3.5  36 fb 1

2112.03949 (2e + 2j)LRSM WR(eNR), MNR = 0.5MWR <4.7  36 fb 1
2112.03949 (2 + 2j)LRSM WR( NR), MNR = 0.5MWR <5  36 fb 1

1911.03947 (2j)SSM W′(qq) 0.5 3.6  137 fb 1
CMS-PAS-EXO-21-009 ( + pmiss

T )SSM W′( ) 0.6 4.8  137 fb 1
2202.06075 ( + pmiss

T )SSM W′( ) 0.4 5.7  137 fb 1
1909.04114 (2j)Leptophobic Z′ 0.05 0.45  78 fb 1

2205.06709 ( )LFV Z′, BR( ) = 10% 0.2 4.1  137 fb 1
2205.06709 (e )LFV Z′, BR(e ) = 10% 0.2 4.3  137 fb 1

2205.06709 (e )LFV Z′, BR(e ) = 10% 0.2 5  137 fb 1
2103.02708 (2e, 2 )Superstring Z′ 0.2 4.6  140 fb 1

1905.10331 (1j, 1 )Z′(qq) 0.01 0.125  36 fb 1
1911.03947 (2j)SSM Z′(qq) 0.5 2.9  137 fb 1

2103.02708 (2e, 2 )SSM Z′( ) 0.2 5.15  140 fb 1
1912.04776 (2 )ZD, narrow resonance 0.11 0.2  137 fb 1

1912.04776 (2 )ZD, narrow resonance 0.0115 0.075  137 fb 1

This review will focus on:

Leptoquarks Vector-like particles Heavy resonances



Run 2 at LHC, ATLAS and CMS

Run 2 (2015-2018)
pp Dataset @ 13 TeV:
ATLAS (CMS) 139(138)fb−1

Month in Year
Jan '15

Jul '15
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Jan '18

Jul '18

-1
fb

T
ot

al
 In

te
gr

at
ed

 L
um

in
os

ity
 

0

20

40

60

80

100

120

140

160
ATLAS
Preliminary

LHC Delivered

ATLAS Recorded

Good for Physics

 = 13 TeVs

-1 fbDelivered: 156
-1 fbRecorded: 147

-1 fbPhysics: 139

2/19 calibration

3 / 27



Leptoquarks (LQs)
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Introduced by several SM extensions:
grand unification, technicolor, compositeness
Hypothetical color-triplet, scalar or vector bosons
Carry both baryon and lepton quantum numbers, fractional e charge
Largest coupling expected to 3rd generation SM particles
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Leptoquarks pair LQLQ→ t`bν/tνb` ATLAS-CONF-2022-009

Search of scalar (−1/3e, +2/3e) and vector (+2/3e) leptoquarks
coupling to t, b quarks and (e, µ, ν) leptons
= 1 e or µ in final state. Aim to explain B-anomalies.
No excess observed, lower limits on m(LQ) for 8 models
Exclude up to m(LQ) < 1980 GeV for a given coupling scenario
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Leptoquarks pair LQLQ→ t`−t̄`+ ATLAS-CONF-2022-052

Consider events w/ ≥ 2`, ≥ 2 jets (≥ 1b-jet)
SR: = 3`, = 4` (` = e or µ, also from τ decays)
Lower limits under assumption of exclusive decays into te (tµ):
m(LQ) < 1.61(1.64) TeV for scalar mixed-generation scenario
m(LQ) < 1.71(1.73) TeV for vector in minimal coupling scenario
m(LQ) < 2.0(2.0) TeV for Yang-Mills scenario
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Leptoquark in t-channel CMS-PAS-EXO-21-009

Final state with a hadronically decaying τ lepton and neutrino
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Single Leptoquark in bττ channel ATLAS-CONF-2022-037

Search for single scalar leptoquark (+4/3e, 3B + L = −2) production
decaying into bτ
No excess: m(LQ) < 1.26 TeV, 1.30 TeV and 1.41 TeV are excluded
for Yukawa coupling to bτ of 1.0, 1.7 and 2.5, respectively
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Leptoquark in bτ in s− and t−channels CMS-PAS-EXO-19-016
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Up-type Scalar Leptoquarks Pair ATL-PHYS-PUB-2022-012
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Down-type Scalar Leptoquarks Pair ATL-PHYS-PUB-2022-012
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Vector-like particles: quarks (VLQ), leptons (VLL)
New heavy fermions, introduced by many models
(Little/Composite Higgs, string theory, large extra-dimensions...)
Left-/right-handed components transform identically
Mass term included in L , independent of Yukawa couplings to H
Assuming to mix only to 3rd generation quarks
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Vector-like quark pairs in leptons CMS-PAS-B2G-20-011
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Exclude pair production for m(T ) < 1.54 TeV, m(B) < 1.56 TeV
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Vector-Like Quark T ′ → tH(H → γγ) CMS-PAS-B2G-21-007

First search profiting of the 1-2% resolution in H → γγ invariant
mass reconstruction. Exploits Boosted Decision Trees
Both t → bqq̄ and t → b`ν channels considered
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Vectorlike τ ATLAS-CONF-2022-044

Search of vectorlike leptons coupling to 3rd generation SM leptons in
2, 3, ≥ 4 leptons in final state (no hadronic τ decays)
Using machine learning classifier, no excess beyond SM expectations
Doublet vectorlike lepton model to exclude 130 < m < 900 GeV @
95% CL (970 GeV expected)
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Vector-like lepton pair production CMS-B2G-21-004
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Heavy resonances
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Several SM extensions predict the existance of heavy particles
Searches for new gauge bosons (W ′, Z ′), and dilepton resonances
Multiple final states explored
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3-/4-body invariant masses ATLAS-CONF-2022-048
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set model-independent limits
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exclude W ′ → WZ ′ for
m(W ′) < 2.5 TeV
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Heavy resonances into VV /VH CMS-PAS-B2G-20-009

All-jets final state. Highly Lorentz-boosted bosons (V = W ,Z)
Machine learning techniques employed to distinguish single
large-radius jet from W, Z, and H decays, from other jets
Events categorized on kinematic properties of two additional jets
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Dilepton resonances w/ W , Z , or tt̄ CMS-PAS-EXO-21-018

Search for scalar and pseudoscalar bosons into `` (` = e, µ, or τ)
Consider events with 3 or 4 `, include hadronic τ decays
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Heavy resonances combination ATLAS-CONF-2022-028

Search for narrow resonance
combining final states VV :
qqqq, ννqq, `νqq, ``qq, `ν``
VH : qqbb, ννbb, `νbb, ``bb
Right: Cross section vs mass
(at given couplings)
Below: 2D limits on couplings
(at a given signal mass pole)
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Exclude heavy vector-boson triplet w/ m < 5.8 TeV (4.5 TeV) in a
weakly (strongly) coupled scenario
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Conclusions
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Only a fraction of the work done covered in this talk
Run 3 already started and LHC is quickly ramping up
Several results will gain in sensitivity w/ improved statistic
Stay tuned for further studies!
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Vectorlike particles

ATLAS results summary
Exclude vector-like τ for 130 < m < 900 GeV

CMS results summary
Exclude vector-like quarks TT/BB pair production for
m(T ) < 1.54 TeV, m(B) < 1.56 TeV
Exclude m(T ′) < 730 GeV
Deviation (2.8σ) for a vector-like lepton
w/ mass around ∼ 600 GeV, coupling to 3rd -gen leptons,
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Leptoquarks
ATLAS results exclusion summary

LQ pair production up to m(LQ) < 1980 GeV, for couplings to
3rd -gen quark and 1st/2nd -gen leptons
LQ pair production up to m(LQ) < 2.0 TeV for coupling to te/tµ in
various scenarios
Single LQ in bττ channel up to m(LQ) < 1.41 TeV for λ = 2.5
Summary plots:

Four different pair-production scenarios of scalar leptoquarks
Decay include neutral/charged SM leptons from all three generations,
quarks only from third generation

CMS results summary
t-channel leptoquark: sensitivity reaching parameter space
to explore B-meson decay anomalies
Significant (3.4σ) excess for LQ → bτ (m(LQ) ∼ 2 TeV, λ = 2.5) in
s/t-channels
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Heavy resonances

ATLAS summary
Exclude W ′ → WZ ′ contributions for m(W ′) < 2.5 TeV
Exclude heavy vector-boson triplet w/
m < 5.8 TeV (4.5 TeV) in a weakly (strongly) coupled scenario

CMS summary
Mild (2.3σ) VV excess at m = 2.1, and 2.9 TeV
Most stringent limits in 15 − 350 GeV range for `` production
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