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

Status: March 2023 f[ dt = (3.6 - 139) bt Vs =13TeV
Model ¢ty Jetst ET™ [ram] Limit Reference
ADD Gy + g/q Oery 1-4] Yes 139 " 210210874
ADD ron-resonant yy 2y = = 36.7 3HLZNLO 1707.04147
ADD QBH - 2j - 139 =6 1910.08447
'ADD BH nullust - 23j - 36 6, Mp — 3 TeV, rot BH 1512.02586
RS1 G; 2y - - 139 /Mg 01 2102.13405
BUKRS ¢ cm o wizz - matchannel 36.1 W 1808.02380
Bulk RS g lep 21b2102 Yes 361 /m=15% 1804.10823.
2UED/ [iad lep =22b 23] Yes 361 Tier (1.1), BAGD - 1) =1 1803.09678.
SSM Z' — &t 2eyu - - 139 1903.06248
SSM Z’ — 11 27 - - 36.1 1709.07242
Leptophobic Z* — bb o~ 2b - 36.1 1805.09299
Vi / Leptophobic Z' — tt Oeu >1b3>2J Yes 139 Fjm=12% 2005.05138
SSM W’ — (v Ten - Yes 139 609
SSM W’ — v 1 T - Yes 139 /ATLAS-CONF-2021-025
/ SSM W’ — th 2b21d - 139 ATLAS-CONF-2021-043
HVT W' — WZ model 214 Yes 139 636
HVT W’ — WZ — (vl‘l’ ‘model C 3 e, 1& 2] (VBF) Yes 139 2207.03925
HVT 2 — WW model B 2§11 Yes 139 2004.14636
LRSM Wy — uNg 2/1 1J = 80 1904.12679
Clgqaq - 2j B 37.0 170309127
Clttqq 2ep - = 139 Em 2006.12946
Cl eebs 2e 1b - 139 2105.13847
Ol upubs. 2p 1b - 139 210513847
Cl ettt zlep >1b>1] Yes 361 1811.02305.
Axial-vector med. (Dirac DM) = 2j B 139 .25, g,=1. m(y)=10 TeV/ ATL-PHYS-PUB-2022-036
Pseudo-scalarmed. (DiracDM) Oety  1-4j  Yes 139 1. g1, my)-1 GeV 02,1067
Vector med. Z'-2HDM (Dirac DM) 0 e, p 2b Yes 139 unﬁ-i,gl-oa ‘m(x)=100 GeV' 2108.13391
D‘ l Pseudo-scalar med. 2HDMva__ mutt-channel 139 .g=1. m(y)10GeV | ATLAS CONF-2021-036
Scalar LQ 1% gen Yes 139 2006.05872
Scalar LQ 2" gen Ye: 139 2006.05872
Scalar LQ 3™ gen 139 B(LQY - br) — 1 2303.01294
Scalar LQ 3" gen Yes 139 BLQY - 1) =1 2004.14060
La’ Scalar LQ 3% gen PR B0 = 1) =1 2101 11502
Scalar LQ 3 gen Yes 139 BLQS - by) —1 210112527
Vector LQ mix gen S 139 B(0y — tu) = 1, Y-M coupl. ATLAS-CONF-2022-052
Vector LQ 3 gen Yes 139 B(LQY - br) =1, Y:M coupl. 230301294
VIQTT = Zt + X - 139 SU(2) doublet 2210.15413
VLQ BB - Wt/Zb+ X 36.1 SU(2) doutlet 1806.02343
VLQ T3 T3l T3 > We— X Yes 361 B(Togs - We)= 1, ¢ ToaWe)= 1 1807.11883
VLQ T - Ht/Zt Yes 139 SU(2) single, ATLAS-CONF-2021-040
VLAY — Wb Yes 36.1 B(Y = Wh)=1, c,(Wb)- 1812.07343
VLQ B = Hb - 139 SU(2) doublet, ATLAS-CONF-2021-018
VLL? — Zr/Hr Yes 139 SU(2) doublet 2303.05441
/ Excited quark ¢ — qg. - 139 only u* and ', A = m(q) 1910.08447
Excited quark g* — qy - 367 only u* and d*, A = m(q") 1708.10440
Excited quark b — bg - 139 1910,08447
Excited lepton 7 = 139 A=a6TeV 2303.08444
Type Ill Seesaw 23gen 21 Yes 139 2202.02039
LRSM Majorana v 2u 2j - 36.1 (] Wn) = ‘ ITOV 8L =8r 1809.11105
Higgs triplet H=% — WEW* 234 e (ss) various  Yes 139 DY prod 2101.11961
Higgs triplet H=* — ¢¢ 234e, n - 139 vawu jon 221107505
D Multi-charged particles - - 139 DY production, gl = 5 ATLAS-CONF-2022034
Magnetic monopoles = - - 344 DY production, g = 1gp. spin 1,2 '1905.10130
1 1
-k
- - 10 1 10 Mass scale [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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Table 10.5: Principal Z pole observables and their SM predictions (¢f. Table 10.4). The first
Mgz is from LEP 1 [288] and the second from CDF [289]. The first 57 is the effective weak mixing
angle extracted from the hadronic charge asymmetry at LEP 1 [288], the second is the combined

TWells 0512342
Bl

Y.

corrediyig

&’a%é
== 223|t5

RZg

value from the Tevatron [309], and the third is from the LHC [310-314]. The values of A, are (i)
from App for hadronic final states [315]; (ii) from Azg for leptonic final states and from polarized
Bhabha scattering [316]; and (iii) from the angular distribution of the 7 polarization at LEP 1 [288].
The A, values are from SLD [316], the total 7 polarization from LEP [288], and from CMS [317],

respectively.

Quantity Value Standard Model Pull
Mz [GeV] 91.1876 = 0.0021 91.1884 = 0.0019 —04
91.192 + 0.007 0.6

Iz [GeV] 2.4955 + 0.0023 2.4940 + 0.0009 0.7
Ohad (D] 41.481 +0.033 41.481 + 0.009 0.0
R, 20.804 + 0.050 20.736 + 0.010 14
R, 20.784 + 0.034 20.736 % 0.010 14
R, 20.764 + 0.045 20.781 + 0.010 —0.4
Ry 0.21629 = 0.00066 0.21583 = 0.00002 0.7
R, 0.1721 + 0.0030 0.17221 + 0.00003 0.0
A% 0.0145 + 0.0025 0.01606 = 0.00006 ~0.6
A% 0.0169 + 0.0013 0.6
AL 0.0188 £ 0.0017 1.6
ALY 0.0996 + 0.0016 0.1026 + 0.0002 -18
ALY 0.0707 + 0.0035 0.0732 + 0.0002 -0.7
A% 0.0976 + 0.0114 0.1027 = 0.0002 0.4
2 0.2324 +0.0012 0.23161 = 0.00004 0.7
0.23148 + 0.00033 —0.4

0.23145 = 0.00028 -0.6

A, 0.15138 = 0.00216 0.1463 + 0.0003 2.3
0.1544 + 0.0060 1.3

0.1498 + 0.0049 0.7

A, 0.142 £ 0.015 -03
A, 0.136 +0.015 -0.7
0.1439 = 0.0043 -0.6

0.144 £ 0.015 -02

A, 0.923 +0.020 0.9347 -0.6
A, 0.670 = 0.027 0.6674 £ 0.0001 0.1
A, 0.895 = 0.091 0.9356 —0.4

Note that the SM errors in I'z, the Ry, and op,q are largely dominated by the
uncertainty in ag.
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Higgs triplet H** — W* W*
Higgs triplet H** — ¢
Multi-charged particles
Magnetic monopoles

2,3,4 e, (SS) various

DY production, |g| = 1gp, spin 1/2
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a1l " L 1l " L
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2202.02039
m(Wr) = 4.1TeV, gL = gr 1809.11105
DY production 2101.11961
DY production 2211.07505
DY production, |g| = 5e ATLAS-CONF-2022-034
1905.10130
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» Higgs potential of type Il — coupling of doublet and triplet:
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+ M(HYH)Tr(ATA) + s (HI 7 H)Tr (AT A)

1 &
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