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Beyond the Standard Model (BSM)
searches at the LHC

LHC experiments searches strategies:

&
searches for rare process and
unconventional final states

Wide Jet 1,
pt=4.30 TeV

Promising hints at high energy but no o B
BSM evidence yet: sensitivity on a wide Highest pair diiet event
range of phase space established. at CMS in Run 2 [link]
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https://arxiv.org/pdf/2404.05498
https://cms.cern/news/new-ways-approach-most-classical-search-new-particles
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https://arxiv.org/pdf/2404.05498
https://home.cern/news/news/physics/cms-collaboration-cern-presents-its-latest-search-new-exotic-particles
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-24-002/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-22-004/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-24-001/index.html
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-012/index.html
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Extended HIggs Sector:
Two Higgs doublet mode|
(2HDM)
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https://arxiv.org/abs/2203.07244
https://cms.cern/book/export/html/1188

éTwo Higgs doublet

model (2HDM): H- A, H, h  »#mas

Search for +t - HTb With HT — ¢s
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https://arxiv.org/abs/2407.10096
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HDBS-2019-24/

é’Two Higgs doublet model (2HDM): H-- A, H, h

Search for bosons of an extended Higgs sector in b quark
final sftates
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-24-001/index.html

Two Higgs doublet model (2HDM
Search forA — Zh(h — 77)

Dedicated mass estimator corrects for missing momentum
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-22-004/index.html

._,

ﬁwo Higgs doublet model (2HDM+a): H-

2HDM+a: extension of the Standard Model that includes two Higgs
doublets and an additional pseudoscalar particle (a)
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SSOCMS Preliminary 101.2 fb' (13 TeV)
— TTTTTT r TTTTTTTT = >
%5 [ 2HDM+ah — 11 | - 3
O — Observed 95% CL | =107
<~ 300 ===+ Expected 95% CL - 3
I —— +1sd. i 2
1 &
- =10 o
250 —I |
]
]
2001 - 1
:
4
150F 10
|
9 h T
. 10? EEEEEELL | raral .10—2
7 00 400 600 800 1000 1200
Al M, [GeV]
t X
a ™ _
t < X


https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-012/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-018/index.html

ﬁwo Higgs doublet model (2HDM+a): H;

2HDM+a: extension of the Standard Model that includes two Higgs
doublets and an additional pseudoscalar particle (a)

Search for dark matter produced Search for dark matter with b-
with a Higgs boson decaying to 7T | quarks and lepton pairs
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-012/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-018/index.html



https://arxiv.org/abs/hep-ph/0002232

low-pr Visible objects
3GeV < Am( — )< 200G6V< , o
very little missing energy
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-003/index.html
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-003/index.html

Heavy Fermions




Vector Like Leptons |

"4321 model” explored

Signature: large # jets, b-jets, and

Neural network
exploits the
complex kinematic
of the final state to
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signal
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https://arxiv.org/abs/2208.09700
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-008/
https://arxiv.org/abs/1808.00942
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/B2G-22-005/index.html
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https://arxiv.org/abs/2407.09168

é’ Exotic decays of the SM Higgs boson A

Search for decays of the Higgs boson info a pair of pseudoscalar
particles decaying into bbrr

Novel, dedicated algorithm to idenfify
low mass merged, “double b-quark” jets

(B) froma — bb

B categories sensitive at low-mass
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https://arxiv.org/abs/2407.01335

Search for low-mass resonances Into
hadrons + ISR
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it resonance, (JHEP 2019, 031)
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Boosted dijet+y (PRL 123, 231803)
35.91b", 13 TeV

Boosted dijet (EXO-24-007)

138 fb, 13 TeV

Dijet+ISR jet (PLB 805, 135448)
18.3 b, 13 TeV

Dijet b-tagged (PRL 120, 201801)
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-24-007/index.html
https://twiki.cern.ch/twiki/bin/view/CMSPublic/SummaryPlotsEXO13TeV#2024_ICHEP

Beyond
Standard

Signatures

e Probing the multi-TeV scale
e | ong-lived particles
e Innovative usage of the detecftor

18/27



é’ Searches for energetic dilepions w/ b-jels

Less conventional dilepton searches beyond inclusiveness in number of jefs

Resonant Z' in dimuon decay + b-jefs

Complementary result at high mass
(up to 2 TeV) already published

o CMS Preliminary 138 fb~!, Run 2 (13 TeV)
e L T e e e e L L [ i
"‘g —— (Obs I
‘? B Expected +1 0
= Expected +2 0 |
= ]
T 1”1”
N SRDH/ b
0
e
100
10—1 YT W T | ST S ST S U S TR T SO N NN SO SN ) NN TR WO W T
150 200 250 300 350
mz [GGV]

;--------------------------------------------------------------------------------------------------------------------; ‘| 9/27


https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-23-010/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-22-016/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-22-006/index.html

é’ Searches for energetic dilepions w/ b-jels

Less conventional dilepton searches beyond inclusiveness in number of jefs

. Resonant Z' in dimuon decay + b-jets i Non-resonant dilepton + b-jets
: Complementary result at h|gh mass Lepton flavor universaliiy tested by Compdring
(Up to 2 Te\/) eregdy publighed dimuon and dielectron mass vs # b—je’rs.
] , 5 CMS Preiiminary 138 fb ! (13 TeV)
. CMS Preliminary 138 fb~', Run 2 (13 TeV) < | ;
= 10 m ™ —m™s™€é@™m™r—r—r—m—"r—r———"7""T"—"—""""7" = i BB + BE category
=, —— Obs. i e N SM expectation
N Bl Expected 10 - : - 2: —4— Observed flavor ratio |
'E Expected +2 0 | - —4— DY MC flavor ratio
N SRyvi | i ; lband 2bjets -
0 ' P 1.5~ categories .
o - .
10°- p -
» il
0.5 3
O Ts 200 20 800 850 P a:
mz [GeV] : E ot ! oo |


https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-23-010/index.html
https://cms-results.web.cern.ch/cms-results/public-results/publications/EXO-22-016/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-22-006/index.html

Searches for Llong_Lived Particles: Decays In ¥amas
Tracker, Calorimeters and Muon Detectors

Tracker muon pair Search for long-lived Standalone muon pair
Muons reconstructed in the muon

. . Muons reconstructed only in the muon detectors
detectors as well as the tracker : Pa rt!des decayl ng to
a pair of muons

N

| Tracker

| S

(link]
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https://home.cern/news/news/physics/cms-collaboration-cern-presents-its-latest-search-new-exotic-particles

Enhanced discovery reach
beyond prior searches through
several
novel additions.

21/27


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-011

Search for displaced lepfons in 13 TeV and 13.6 TeV

Large Radius Tracking: designed to
Increase efficiency for decay

first time at Run 3

products of LLPs.
p
LRT run in the HLT for the > ] ,4 G
/ “i"’ G
2L L L - p
- ATLAS Preliminary CHidam =

g 1
= [, /s =136TeV, 56.3 fb'; EM-BDT ¢ SRdata ] /
—~ 1 —— 88 (100-300 GeV, 1 ns)
*g 10 F - - 88 (100300 GeV, 10ns) =
Q :_Jﬂj 5 (100-300 GeV, 30ns)
< oel” T B Enhanced discovery reach
T "oy, =S = beyond prior searches through
= i ¢ . Lmr=m i
Z 10°L "t i severdl
: | 1 <«—— novel additions.
10—4:_ ‘ ___________ + _________ —
0 B0 100 150 200 250 300
d.| [mm]
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-011

"o searches for Long_Lived Particles: Decays in amas
Y Tracker, Calorimeters and Muon Detectors
Search for displaced lepfons in 13 TeV and 13.6 TeV

Large Radius Tracking: designed to

ncrease efficiency for decay 95% CL exclusion contours for long-

4 lived selectrons (smuons and staus,

products of LLPs.
p ) : see backup)
LRT run in the HLT for the > . G

L —->pG

first time at Run 3

™ - ~ LT 104 =
s y (7)) =
; G S E ATLAS Preliminary === Expected Limit(-10,,)
E 1: L L L LNl L LU LN I A E- ] =1 sz
£ 3 ATLA‘l.S Prelimirllary LI ] P = 10 = E_E;\; \;45?5](2 . —— Observed Limit
o B 5'- ata 7 © r S T
- [, /s =136TeV, 56.3 fb'; EM-BDT 1 Z:(:io; ooy 1ng ] ¢ %J 102 L Al limits at 95% CL PRL 127 (2021) 051802
*g 107 - - 88 (100300 GeV, 10ns) = =
2 £ &8 (100-300 GeV, 30 ns) 10k
it = ) - -
2 el L Enhanced discovery reach N
.E g_ r;i- — Iom— _g M ;
- R T 1 beyond prior searches through :
- - ¢ . Sttt ] 10!
2 10°k A J several
= i 3 one —2
: | <—— novel additions. 107
10—4.;_ ‘ ___________ * _________ ;E 10_:3:_ IIIIIIII IIIIIIIIIIIIIIIIIIIIIIIIII IIIIIIII
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2024-011

Searches for Llong_Lived Particles: Decays In ¥amnas

Tracker, Calorimeiers and Muon Detectors

Search for neutral long-lived particles that decay into
displaced jets in the calorimeter w/ leptons or jefs

/ first time at the LHC < few cm --tens of m R
g
b

102

g | &
S, 3
! ,’:,‘/"“ b ! ,,ﬁﬁﬂﬂbg g_ Z ,Lq E S
SN . K Qo - ATLAS .
Ve b o :§L ..... ) LL m T Vs=13TeV, 140 fb™" n
N A s :
! - = =
ﬁ *f f s :
= - :
== additional object to trigger the event + access = 100 —
. cpe Q. — e
low-mass/boost regions (enhance sensitivity) o = :
o ~ CalR+2J 7
0 10~1—— (me, ms)=(125,5) GeV, CTgen =0.127 m —
P o = (Mme, ms) =(125,16) GeV, CTyen=0.58 m =
CalRatio: LLPs that decay affer the o SRR g i ety -
electromagnetic calorimeter have very low -~ (Mo, ms)=(125,55) GeV, CTgen=1.05 m --- Expected -
0 -2 Ll bl Ll Ll il i
electromagnetic component 10907 "90= H0Z 107 10°  d07 102
CT [m]

x3 improvements w.r.t. previous searches 22/27


https://arxiv.org/abs/2407.09183

CMS simulation

& 33 segments in ME-2/1
~
A

produced by high
energy particles

Crossing muon
detectors

high-multiplicity

/ MDS

o [pb]

Searches for Long_Lived Particles: Decays in "

Tracker, Calorimeters and Muon Detectors
Vector Like Leptons via LL

. CMS Prellmmary

[

P decays in the muon system

Muon Detector Shower
(MDS): cascade of
secondary particles

138 fb” (13 TeV)

E 95/ CL upper Ilmlts

Observed
...... Median expected

= I 68% expected

95% expected

[ ——— Theoretical prediction

o CSC+DT Combmahong

—2GeV—



https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-23-015/index.html
http://ww.arxiv.org/abs/2304.08509
https://cds.cern.ch/record/2842376/files/DP2022_062.pdf

Beyond
Standard

Tools

e Machine Learning (see Javier's talk)
e Dedicated data streams
e Ad-hoc triggers for LLPs at Run 3 24/27



https://indico.cern.ch/event/1291157/timetable/?view=standard#1468-novel-ml-technique-applic

Scouting oppor’rum’nes atr Run 2 & 3

Size standard event O(1MB) vs scouting O(10kB) %104 971371 (13TeV)

-4 1

Size ™\ Rate / 10

Scouting in Run 2 explored simple
E 2023) 070 Qt?r;m(_;L ea:: . S%ncfn mode
objects: low-mass dimuon spectra  ~—F .l e Mineldarkiphotonimotel

| | |
1 10 100
ma [GeV]

““’“M'ﬂ i]l\’”W't"'ilpr.” "
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/
https://cds.cern.ch/collection/CMS%20Notes?ln=en
https://arxiv.org/abs/2407.01335

Scouting_opportunities at Run 2 & 3

97 -137 fb~" (13 TeV)
R

Size standard event O(1MB) vs scouting O(10kB) = |
Size \  Rate / ‘°

10-6}

”“’H\'}'ﬂ Jle'{ UL M
Scouting in Run 2 explored simple

E |

1077 _ 90% CL exclusions 3
objects: low-mass dimuon spectra  ~—7 . e | Mmmkpremmo) e
ma [GeV]

Scouting Run 3: more elaborated objects, tau leptons reconstruction
from all info stored in scouting dataset

Scouting 2022+2023 62.6 fb™' (13.6 TeV)
IIIIIII|III II|IIIIII|III|II|_
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https://arxiv.org/abs/2407.01335
https://cds.cern.ch/record/2905110?ln=en

[nnovative trigger strategies at Run 3

: ATLAS
Run 3 physics program expands the scope of searches for BSM
with addition of dedicated LLPs triggers
dE/dx handle to identify new : : Displaced-jets tagging in Run 3 search brings up
heavy charged particles to x10 improvements w.r.t. Run 2.
x103 : .9 I T T TTTITIl I T T TT[]]l T T T Il[l]l
:m 5:—""':'"""'""""'""""""":_50 E EwagCMSSfmuIaﬁonPreﬁminary E
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https://arxiv.org/pdf/2401.06630
https://cds.cern.ch/record/2865844

BSM searches in ICHEP2024 light-cone
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https://arxiv.org/abs/2405.18149
https://arxiv.org/abs/2307.14944
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2022-18/

BSM searches in ICHEP2024 light-cone

Run 3 provides a powerful platform to explore new physics through combination of higher energy,
| increased luminosity, and improved experimental techniques

i : Run 3
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https://arxiv.org/abs/2405.18149
https://arxiv.org/abs/2307.14944
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2022-18/

BSM searches in ICHEP2024 light-cone

Run 3 provides a powerful platform to explore new physics through combination of higher energy,
' increased luminosity, and improved experimental techniques

HL-LHC Run 3

Low-mass X — vy High-mass ¥ — XX — 49
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https://arxiv.org/abs/2405.18149
https://arxiv.org/abs/2307.14944
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2022-18/

BSM searches in ICHEP2024 light-cone

Run 3 prowdes a powerful platform to explore new physics through combination of higher energy,
on > increased luminosity, and improved experimental techniques
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/EXOT-2022-18/
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Thank you for listening!

New results uncovered today

CMS Prelimin
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https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/HIG-24-002/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-004/index.html
https://arxiv.org/abs/2407.10798
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-23-002/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-24-004/index.html
https://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/EXO-22-013/index.html




LQ(qge)

LQ(qu)

LQ(qT)

LQ(qv/ql)

Scalar

ATLAS Leptroguark

ATLAS Leptoquark searches - 95% CL exclusion

Status: July 2024

summary

ATLAS Preliminary
s=13TeV,139 fb~!

$ATLAS

EXPERIMENT

Scalar (pair) BR(LQ —je)=1.0 - 18 JHEP 10 (2020) 112 139 fb~!

Scalar (pair) BR(LQ —ce)=1.0 - 1.76 JHEP 10 (2020) 112 139 b1

Scalar (pair) BR(LQ — be)=1.0 - 1.73 Phys. Lett. B 854 (2024) 138736 139 fb~!

Scalar (pair) BR(LQ —te)=1.0 - 1.66 Phys. Lett. B 854 (2024) 138736 139 fb~!

Vector (Min) (pair) BR(LQ - te)=1.0 1.67 arXiv:2306.17642 139 fb~!

Vector (YM) (pair) BR(LQ —te)=1.0 - 1.95 arXiv:2306.17642 139 fb~!

Scalar (pair) BR(LQ - ju)=1.0 - 1.74 JHEP 10 (2020) 112 139 fb!

Scalar (pair) BR(LQ - cu)=1.0 - 1.68 JHEP 10 (2020) 112 139 fb!

Scalar (pair) BR(LQ — bu)=1.0 A 1.71 Phys. Lett. B 854 (2024) 138736 139 fb~!

Scalar (pair) BR(LQ — tu)=1.0 - 1.6 Phys. Lett. B 854 (2024) 138736 139 fb!

Vector (Min) (pair) BR(LQ - tu)=1.0 - 1.67 arXiv:2306.17642 139 b1

Vector (YM) (pair) BR(LQ - tu)=1.0 - 1.95 arXiv:2306.17642 139 fb~!

Scalar (pair) BR(LQ —j1)=1.0 - 1.3 JHEP 06 (2023) 199 139 fb~!

Scalar (pair) BR(LQ = b1)=1.0 A 1.48 Phys. Lett. B 854 (2024) 138736 139 fb—!

Vector (Min) (pair) BR(LQ —» bT)=1.0 1 1.65 Eur. Phys. J. C 83 (2023) 1075 139 fb~!

Vector (YM) (pair) BR(LQ = b1)=1.0 - 1.91 Eur. Phys. J. C 83 (2023) 1075 139 fb~!

Scalar (single+non res.+pair) A(b1)=1.0 - 1.28 JHEP 10 (2023) 001 139 fb~!

Scalar (single+non res.+pair) A(b1)=2.5 - 1.53 JHEP 10 (2023) 001 139 fb~!

Vector (Min) (single+non res.+pair) A(bt)=1.0 - 1.35 JHEP 10 (2023) 001 139 fb—!

Vector (Min) (single+non res.+pair) A(b1)=2.5 - 1.99 JHEP 10 (2023) 001 139 fb!

Vector (YM) (single+non res.+pair) A(b1)=1.0 - 1.58 JHEP 10 (2023) 001 139 fb~!

Vector (YM) (single+non res.+pair) A(b1)=2.5 1 2.05 JHEP 10 (2023) 001 139 b~

Scalar (pair) BR(LQ = t1)=1.0 - 1.52 Phys. Lett. B 854 (2024) 138736 139 fb!

Vector (Min) (pair) BR(LQ —t1)=1.0 - 1.53 JHEP 06 (2021) 179 139 fb~!

Vector (YM) (pair) BR(LQ —tT)=1.0 - 1.81 JHEP 06 (2021) 179 139 fb~!

Scalar (pair) BR(LQ - bv)=1.0 A 1.26 Phys. Lett. B 854 (2024) 138736 139 fb~!

Scalar (pair) BR(LQ - tv)=1.0 - 1.24 Phys. Lett. B 854 (2024) 138736 139 fb~!

Scalar (pair) BR(LQ - te)=0.5 1 1.45 Phys. Lett. B 854 (2024) 138736 139 fb~!

Scalar (pair) BR(LQ - tu)=0.5 - 1.43 Phys. Lett. B 854 (2024) 138736 139 fb~!

Scalar (pair) BR(LQ = t1)=0.5 - 1.36 Phys. Lett. B 854 (2024) 138736 139 fb~!

Vector (Min) (pair) BR(LQ — be)=0.5 - 1.62 JHEP 06 (2023) 188 139 fb~!

Vector (YM) (pair) BR(LQ - be)=0.5 1.9 JHEP 06 (2023) 188 139 fb—?

Scalar (pair) BR(LQ - be)=0.5 - 1.51 Phys. Lett. B 854 (2024) 138736 139 fb~!

Vector (Min) (pair) BR(LQ - bu)=0.5 - 1.71 JHEP 06 (2023) 188 139 fb~!

Vector (YM) (pair) BR(LQ = bu)=0.5 - 1.98 JHEP 06 (2023) 188 139 fb~!

Scalar (pair) BR(LQ — bu)=0.5 A 1.57 Phys. Lett. B 854 (2024) 138736 139 fb—!

Vector (Min) (pair) BR(LQ — b1)=0.5 - 1.58 Phys. Lett. B 854 (2024) 138736 139 fb—!

Vector (YM) (pair) BR(LQ - bT1)=0.5 - 1.84 Phys. Lett. B 854 (2024) 138736 139 fb!

Scalar (pair) BR(LQ - bT1)=0.5 - 1.34 Phys. Lett. B 854 (2024) 138736 139 b1

j refers to u, d, or s quark . T . : .
0.0 0.5 1.0 1.5 2.0 2.5 3.0
Vector Vector LQ mass [TeV]

(Yang-Mills) (Minimal)
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ATLAS Dark Matter summary

B ATLAS Prelimina
=10 ks = 18 TeV, 29.3-1 :
o ” June 2024 .
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gearch for high mass H—Z/—4leptons
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é Search for new physics with a mono-top signafure
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OMSSM Interpretation of Run 2 SUSY results

® Performed first statistical
combination of SUSY searches
with full Run2 luminosity

® In the framework of
phenomenological MSSM
(PMSSM): 19 free

parameters

® Useful tool to identify
weak spots in our program

® Gives us a big picture under
realistic assumptions (e.g..
on relative branching
ratios)

® quantified as fraction of
tested models that
survive the exclusion
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é’SeQrch for charginos and stops in 2LOS final state

e Novel analysis probing for direct chargino pair production in final
states with two oppositely charged leptons and large MET (>160

GeV):

SRs are defined in ferms of MET bins, jet content, and lepton flavour

e Main

backgrounds
coming from
ttbar and WW
production,
which are
normalized at
low mT2

The signal is
extracted via a
Simultaneous fit
o observed mT2
distribution in all
the SRs.
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é t-channel scalar and vector leptoguark In the
high mass dimuon and dielectron

e First search for 8 nonresonant leptoquarks coupling up and down quarks to ]
electrons and muons in dilepton masses m_££>500 GeV using the full Run-2 I

dataset

o S eu, S_ed -scalar LQs coupling u/d quarks to electrons (R_2 family, RL couplings)
o S uu,S_ud -scalar LQs coupling u/d quarks to muons (R _2 family, RL couplings) e 1
o V_eu, V_ed - vector LQs coupling u/d quarks to electrons (U_3 family, LL couplings)

o V_uu,V_ud - vector LQs coupling u/d quarks to muons (U_3 family, LL couplings)

+

e t-channel LQ effects sensitive o LQ-  —, oMo BRI 03TY) L CMS 8B I(3TeY)
fermion coupling y_LOA4 (pure LQ e F T Oreened 1 = | T oveered
exchange) and y_LOA2 (interference E >S5 Dﬂ:Expemd E E >S5 DH:Expwed 8
with the SM Drell-Yan process which 5 S 120 Expected 15 N [l 120 Expectet E
oroceeds via yA«/ZA0) - 1 A .

e 95% CL upper limits exclude scalar LQ 15 — 15 >
masses upto 5 TeV for |y_LQO |> 1.2, and _ _ 1_ _
vector LQ masses upto 5TeV for |y LO |> L - - -
1.5. Best limits so far on first and second 05  0.5 -
generation scalar and vector LQs. — TR T
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