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 UAPP Why search for physics beyond Standard Model?

* Following a discovery of SM Higgs boson in 2012 @ the LHC,
Standard Model (SM) is complete and self-consistent

* But certain aspects of SM do not have an explanation
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What is origin of dark matter?

How to accommodate gravity?

Why is Higgs light? Many theoretical
: : models trying to
What is the solution of address different
the hierarchy problem? aspects:
Why are there three generations? no clear guidance

from theory




cUAPP  Why search for physics beyond Standard Model (SM)?

* Following a discovery of SM Higgs boson in 2012 @ the LHC,
Standard Model (SM) is complete and self-consistent

* But certain aspects of SM do not have an explanation
— What is origin of dark matter?
— How to accommodate gravity?
— Why is Higgs light?
— What is the solution of
the hierarchy problem?

— Why are there three generations?

searching blindly...
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cUAPP How do we search for new phenomena?

Search for any deviations from Standard Model predictions

Direct observation: In-direct observation:
new (e.g. Exotic) resonant or discrepancies in rates of rare processes,
non-resonant structures couplings measurements, etc.

Talks by
THIS E. Soldatov,
TALK Ch. Kato
All analyses

Focus of this talk is on a selection of recent ATLAS results: presented use

- Sighature-based searches (WH, mono-jet)
- Higgs as gateway to physics beyond SM (BSM) f;’gﬁ%’],f(feaja
- Searches relevant to ‘flavour anomalies’ discussion by ATLAS in
2015-2018
(139 fb?)
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< CAPP Signature-based searches
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Run: 363710
Event: 2531279786
2018-10-17 00:13:37 CEST
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 UAPP Search in WH (semileptonic) channel

Models : extended gauge symmetry, Minimal Walking ATLAS-CONF-2021- 026
>
. . . . . o 104 ATLAS Preli +Data [ | Zhf
Technicolor, Little Higgs, Composite Higgs, etc. O il 12§§S?'”ary Top B Z+hi, 2+
S 10% SR tdep. '.W:lf Wl .UOthert int
. . . +Nnl, + ncertainty
Analysis is a bump hunt, but ...collimated decay products, large-R 0 : 2 b-tags, merged oW 20T
10 caled to 1 pl

jets : substructure

Most sensitive probes of W — WH are semileptonic decays
-~ Resolved dijets or merged large-R jet: m,,= [0.4,5] TeV
- Higgs tagging (1 or 2 b-tagged variable-radius track-jets)

Results in Simplified Model : Heavy Vector Triplet

& 107 gr—— e g 5 1.2 ! 575K
= ATLAS Preliminary All limits at 95% CL L bid + E
T s =13 TeV, 139 fb' _ —_— ) 8 09 { E
= 10 Ew - WH- v bblce Cheseryed I_'m_“ = 3 9850 400 1000 2000 3000
1 g B Expected limit . Milgis [GeV]
= 1 S, [ Expected ‘1 s.d. = 7
1 i [ ] Expected 2 s.d. E No excess
- - »y it - observed
£ 107 2 S, “HVT Model A, g =1 — H - bb (58%)
= : — — HVT Model B,g =3 -
i L v -1 . q f.'[ -
102 - < Cross-section
E ] limits <1fb
-3 —
107 = Resolved category at masses
-~ dominates at low mass N ] >3.7TeV
_4 Ll L L I Ll | Ll 1 I Ll Ll | - - I - | L Ll I J.l‘\L HJ Ll
L 500 1000 1500 2000 2500 3000 3500 4000 4500 5000
my, [GeV]
ATLAS Summary of diboson searches in backup. 6
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http://cds.cern.ch/record/2773302?ln=en

c UAPP Mono-jet search : « golden channel » for DM

Selection : at least 1 jet E;>150GeV, __ Phys. Rev. D 103 (2021) 112006
MET>200GeV, no leptons/photons

2, . P
Models : DM production in association q 2
with ISR jet (a), large extra spatial - N
dimensions, supersymmetric particles in @ ) ’ ©
compressed scenarios (b), axion-like ®
particles, new scalar particles in dark- = atias | T 3
energy-inspired models (c) O " p fs=12TeV, 13917 S SendarsMotem e
@ 10°f Signal Region Vo neeps 3
. . c E o] 0 GeV et 3
Backgrounds : Z(vv), W(Iv)+jets, tt, single g oo Pl T0GE Mo .
top from control regions 10t b {1 snle op ]
E Multijet + NCB 3
— Higher order QCD and EW corrections i+ S e T
C mix, Zl‘j =1, 2000) GeY

are applled 102 = v« DE, M, = 1486 GeV
10 et il . - :

Results : combined fit of SRs and CRs B (" <
(systematics uncertainties included as e RN v e
nuisance parameters) = 11‘215:ﬁfﬁﬁfﬁﬁffﬁﬁfffffﬁffﬁffﬁﬁ:ﬁﬁffﬁﬁﬁﬁfﬁfﬁfﬁffffffﬁﬁffﬁffﬁﬁfﬁﬁﬁfﬁfffﬁfffﬁﬁﬁﬁﬁffﬁf}ﬁi,ffffﬁﬁﬁﬁﬁ'}ﬁﬁffﬁfﬁfffﬁﬁ:i
w ' E
~ Model-independent 95% CL on visible 3 3‘251ﬁﬁiﬁﬁé%ﬁ%‘%@ﬁﬁéﬁfié%ﬁ#ﬁﬁfﬁ'ﬁifﬁﬁ!ﬁﬁfﬁiéﬁ*%-i‘%%ﬁ*%*ﬁ%ﬁf%%ﬁi%?%%ﬁéﬁﬁfﬁ'ﬁ'ﬁffﬁﬁﬁﬁﬁﬁﬁfféﬁt%'fﬁ@%ﬁfi%-ﬁf%ﬁfﬁﬁffﬁﬁfﬁﬁfﬁf{ffﬁﬁfﬁﬁﬁﬁﬁﬁ“ffii
cross sections range between 736 fb 200400 600 800 7000 1200
and 0.3 fb. Pr [GeV]

— 95 % CL exclusion on Higgs—invisible

Good agreement between data & SM prediction
branching ratio of 0.34(0.39) obs(exp) & b

“Precision” search: bkg uncertainty 1.5-4.2%
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.103.112006

CUAPP Probing BSM phenomena with Higgs

VBFH - MET +vy
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cUAPP

Higgs as a portal to invisible : Combination

Dark Matter - SM interactions mediated by

ATLAS CONF-2020-052

= 1 T
Higgs boson could lead to enhancementin | oof ”‘-‘;'?r ';rﬂ'”;'?ba"f __ Observed
H—>invisible decays (~0.1 % in SM) @ gE :: 8ToV 203107 - cted
5 __F ls=13TeV, 139107  E35 25
Higgs production as in SM : E E'gg_
—  Gluon fusion (MET+jet) & 056
S i
- Associated VH (MET+V), ttH (MET+tt) O Fesssss
— Vector-boson fusion (MET+2jets) 3 0.2F-
0.1F-
ok l l i l _ l i
ttH VBF Combined Combined Combined
T = B -o009  ATlAS Prellmmary R Run 2 Run2 Run2 Run 1 Run 1+2
il e A|7||Tn::sv at 90% CL q[ sy A S : -
P Boeh s n | Results of combination from various Higgs
i G . o productjons (If{uq 1+ 2):95 % CL explu5|on on
g - T Higgs—invisible branching ratio of
. - e 0.11 (0.11) observed (expected)*
1077 — ot oy
1047 |- D ol WME et Combination of results translated
£ i o Eﬁnxdaﬁn i into a spin-independent DM-nucleon
e . . scattering xsec limit in Higgs portal scenarios:
1 10 10° 10° interaction between DM and nucleus
he0) mediated by H exchange (m_,<1/2m,)
ATLAS 9
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*Global Higgs coupling combination limits <0.09 [ATLAS-CONF-2020-027]


https://cds.cern.ch/record/2743055
https://cds.cern.ch/record/2725733?ln=en

< CAPP Higgs as a portal to invisible : VBF H + MET + vy

ATLAS-CONF-2021-004

« Selection : 1 photon + 2 jets (large

c T e R e Ee e e B e e R R L S e
|An;l, small [Ad;|), MET>150GeV, @ i’ ATLAS ErolmiySs eain i{re
MVA to improve sensitivity = B(H-yy,) search S
o & Bl —
N ] Strong W+
. . L i N =2 i EWZg+y ¢
e Bkgs: Z(vv)y+jets & W(lv)Y+jets 10  Mstong 24y
1M ityVyy
from CRs - e B | e
10 & .
E - ---- { : 3 Il jety
» Results : combined fit of SRs and | e
CRs P . HSOO(B::H=O:O1 )
* VBF Higgs— dark Y+ Y¥: 5 bins of M =sas e SR e
. . e N R T N e :
m.(Y+MET) in 2 m; categories B ety Xh\\\}
06 ata/Post-fit \\\ Uncertainty = - Pre-/Post-fi
(<+>1T€V) *LaaPost il U yot VS 140 200380090 T30—=00—350— . /M [GeV]
Foho-o 8y O O, oy SR my<1 TeV SR m;>1 TeV
= 10 g——— ——— 5
= (e e ATLAS Preliminary 3
Y e Rl Expected Vs=13TeV, 139 fb” 7
= 1 [ Expected + 1o Limits at 95% CL — .
IT E@‘gfﬁfﬁ;ﬁ: 1005 VBF SM-ike Higgs couplings 3 RES.U|tS. .
= s : Branching ratio
10 3 Higgs (125GeV)—-y Y
Y = ] < 0.014 (0.017)
102 < observed (expected)
q i
10° &= |

102
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-004/

< CAPP Exotic Higgs decays : bb+MET

e Channel : ZH,H—> &Y _ 2o 7Y, a—bb

:_-, = T T
8 80 4 Data ATLAS Preliminary
. © _ [ = Bkg Model i \s=13TeV, 139 fb™' 7
. — 50— —
» Selection: = [ --- SMMC Single top .
T 4oL Z+b Diboson E
- 7=l (81<m;<101GeV, p,">40GeV) Emf Z+c --- Signal | [t Z
. qof  Z#light ... 1 : -
- 22jets, p;;>20GeV, 20<m;<120GeV - ’ :
. 20— =
— 21 Db-jets S -
10 -
- MET>100GeV N~ e T 3
0
= 2F
e Backgrounds : Z+HF & ttbar from CRs e
= S S L B O A e U S L ML LB I L = Et:D-E'E— E
m% 0.16 —ATLAS Preliminary — ﬁ"M an;l (Z?OII)va)sasosggvon — % 20 40 60 80 100 120
£ “\s=13TeV, 139 fb” > P m' - 10 GeV, 65 GeV E Dijet invariant mass [GeV]
L 0.14 —_95°/o CL Obs. Limits o m%, m 2 =10 Gev 95 GeV =E
+ X2y ’ -
Zor: onmar ety
= m,, m": = 30 GeV, 80 GeV ] Results :
s Sl Ao e e s a s i e e
~ 008 - e« combined fit of SRs and CRs
T 0.06F = : \vsis variabl
€004 = ] mjj Mmain analysis variabile
0.02|— -| + No excess
. | | e e | ] 1
=120 30 40 50 60 70 . .
m, [GeV] e Limits set for various m,,M,q, My,
ATLAS 11
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 CAPP Exotic Higgs decays : H- aa - bbupu

ATLAS-CONF-2021-009

Exploit the excellent m, resolution to

1617 18 1920 2122 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 4142 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 6162
m,,,, bin center [GeV]

. . . Y e 1 ) improve
improve m,, via a kinematic likelihood fit . ‘
improve i\ N
. : / Smear b-jets o
Selection : In(L,)> B, 110 < M, < 140 GeV. A o ib et o
< e o
S Constrain bb ®
12 BDTs dependent on m , to separate signal system with uu o
from Drell-Yan and ttbar backgrounds E,\<ﬂ |5
=
Excess of 3.30 (1.70) local (global) observed l u 2
at m,=52 GeV S
e
-E 5[:' __I 1 | | 1 | | | 1 | 1 1 1 1 1 1 1 1 1 1 1 1 1 | | 1 | | 1 1 | 1 1 1 1 1 1 1 1 1 1 | | 1 | I__ -E
Q = ATLAS Preliminary e Data 4% SM total = <
n 40— r DY +jets it _—
€ E Vs=13TeV,1391b B Other =
3 - W 1
= ¢ ! R RE
2{:5 J +++ ) ._ A g 4 E
10 = 4
5 4 —
- 2 |
3 0 n
ca -2
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-009/

cUAPP

Exploit the excellent m, resolution to
improve m,, via a kinematic likelihood fit

Selection : In(L,,)> -8, 110 < m
MET < 60 GeV

< 140 GeV,

Hubb
12 BDTs dependent on m , to separate signal
from Drell-Yan and ttbar backgrounds

Excess of 3.30 (1.70) local (global) observed
at m_=52 GeV

0.0014

0.0012

B(H — aa — bbup)
o
=]

0.0008

0.0006

0.0004¢

0.0002

ol

— A

¥s=13 TeV, 139 fb™

TLAS Preliminary

T T T 1T T T T T T 1
observed 95% CL upper limit —
— — expected 95% CL upper limit ]

expected limit (+ 1)
expected limit (x 2a)
observed 36 b’
expected 36 fb”'

L . . . P T |
35 40 45 50 55 60

Exotic Higgs decays : H- aa - bbuu

m, [GeV]

-E 50 | T 1 1 1 1 I I I 1 1 I I I 1 1 I I I 1 1 1 I I 1 1 1 I I 1 1 1 I I I 1 1 I I I 1 1 I I I LI

Q = ATLAS Preliminary e Data 4% SM total =

o 40— {5213 TeV 139 b DY+jets it ++ T

S E ¥ , I Other * =

S 30— / =

b sl )

L g “a —

20 — + ) A 7Y ]

— ) + + + s 4 4 -

10— / /

5 4 =
s 2
< 0
ca -2

E,% m,,,, bin center [GeV]
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Exotic Higgs decays : 4b

ATLAS-CONF-2021-005,

ATL-PHYS-PUB-2021-020
-

cUAPP

e Channel : ZH, H—>aa—4b, a light, with small
couplings => long lived

o Bkg: Ztjets

e Selection : prompt dilepton and jets from 2
displaced vertices

— Analysis uses Large Radius Tracking and
Displaced Vertex (VCI) reconstruction

[ATL-PHYS-PUB-2019-013] VH prompt ZH displaced H displaced (p system)

{s=13TeV, 139 b ATLAS Preliminary

p— .r I.g'.ll\!J.-l H \III\-‘I“““:I‘L;QTUll \leﬁ] \' |"IJH| TT \IIM\I T T III‘|T| 11 Ill\'l!l EI TTTT
- S 1 e T N TR _—
e Results : No excess, set limits b E 0. CoTR . <y
— H 'Y 1 L s rd H —
T B : g \ RO ’ ’ : u

~— I H-> ss by v ’ H
£ 10"E ATLAS Preliminary ; m 107k IRV S B KA R
G 10°@ Vs=13TeV, 139 b WA gsta ot - E { my=125GeV Ui \ g , : S
9 e gd. prediction - . Y ’ 4 —
103 ZH|-,|H —aa e m, = 15 GeV S - B Monojet \\ ‘\ L’ ,’ : -
10 B(H— aa - bbbb) =10% m, = 35 GeV E 102k m, = 5 GeV . Lo ! —=
o e o | LI ERID m, = 55 GeV = S m, = 35 GeV NN , LS
10° ct, =10 mm o s m; = 55 GeV o .
10° % 10 =~ ATLAS-CONF-2021-005 EPJC 79 (2019) 481 =
10* i S ~ m, = 16 GeV -—-my=5GeV 3
10° v 1 4l P m, = 35 GeV m, = 15 GeV -
102 L TERENERERERERERERERERER] O 10 E_.'_. g _____ mg = 55 GeV -==mg = 40 GeV g =
SN : E
= T X [ £ JHEP 10(2018) 031 arXiv:2102.10874 2
1 . : 1 2 108 [ O --e- m,=20GeV m  H-inv (Monojet) ¥
T — E O -.e- m =30GeV ATLAS-CONF-2020-052 =
D 12F - i =-@=m,=60GCeV O H-=inv (Combination) 3
% 15 SN vt vl vl vl v o vl vl 1l o

5 3
5 -3 = 3
0 1 22 10> 10®* 10° 102 107 1 10 10° 10
Npy er 4
Mean proper lifetime ct  [m]
ATLAS 14
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https://cds.cern.ch/record/2669425/files/ATL-PHYS-PUB-2019-013.pdf
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-005/
https://cds.cern.ch/record/2772627/files/ATL-PHYS-PUB-2021-020.pdf

cUAPP Searches relevant to ‘flavour anomalies’ discussion

e Lepton Flavor Universality tensions
observed in b—sll and b—ctaunu
decays could hint at BSM physics
involving new bosons or
leptoquarks with preferential
couplings to third generation SM
fermions

e b—sll and b—ctaunu are connected
to bs—Il and bc—=taunu through
crossing symmetry

e which could indicate presence of

new phenomena (Z', LQ,
RPV SUSY™)

c(s) T (P )

T () o)
H, w(z) < <

Ve (ut) Ve (1)

?ATLAS Diagrams are from CERN Courier 15
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https://arxiv.org/pdf/2002.12910.pdf
https://cerncourier.com/a/the-flavour-of-new-physics/

([APP

Leptoquark (LQ) searches

q ¢
1Q Bc( " g‘ej 1Q B< ~3
:\ & LQ :
LQ £~ q ;
c< q q 0 /i\

q ¢

Two scalar or a single vector LQ(s) could
explain the LFU anomalies: broad program
of searches, focusing on 3d generation &
cross-generation final states.

Look for events with high p_ objects in

final state, such as 2 jets & 2 leptons or a
charged lepton and a neutrino (MET).

Recent full Run 2 result targeting a LQs and
top-squarks in final states with b-jets,
tau-leptons and MET.

B = relative branching fraction of gqv and gl:
B(LQ—bv)=1-B(LQ—>tT); A = coupling

For B(LQ", -> bt)=0.5 and B(LQ",—>t1)=0.5,
limits for m, reach 1.25 TeV

ATL-PHYS-PUB-2021-017

pp LQ5LQy3, all contours at 95 % confidence level June 2021
/p 1 I T T T | T T 1T | T T T l ¥ | T | T T T ‘ T T T | T T T | T T T ‘ T T T

ATLAS Preliminary
\/s=13TeV,139fb™

observed
------- expected

brtv
[ATLAS-CONF-2021-008]
stop-07

[EPJC 80 (2020) 737]

ATLAS, 36.1 fb™' (obs.)
[JHEP 06 (2019) 144]

HIIIIIIIIHII|IIII[IIIIIIIII|IHI|IIH|HII|IHI

e

600 800 1000 1200 1400 1600 1800 2000 2200 2400

\ ATLAS, 36.1 fo (obs.)
0.1== ‘-. [JHEP 06 (2019) 144]

m(LQ3)[GeV]

pp — LQSLQS, all contours at 95 % confidence Ievel June 2021

E\ 1:I | T L | LML T | T T T I L] I:.I L | T T l 5 | | | S A | | ! | B
t 0.9k ; ATLAS Preliminary =
d o5l Vs=13TeV,1391b" =
s = observed o
0.7 S N 0 Y mmmeee expected =
0.6 =

E tzty 1

0.5 [arXiv:2101.11582] -

= ttbv 3

0.4 [ATLAS-CONF-2021-008]

E sbottom-07# ]

o = [arXiv:2101.12527] 3
0.2 -

600 800 1000 1200 1400 1600 1800 2000 2200 2400
m(LQ )[GGV]
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https://cds.cern.ch/record/2771726/files/ATL-PHYS-PUB-2021-017.pdf

CUAPP Search in T,V final state

ATLAS-CONF-2021-025

Probe the m; spectrum for a very wide kinematic

endpoint - detector effects / calibration are particularly back-to-back Z-pf"™: A¢ ~ x
important q ¢
Selection : p;©>30GeV, electron/muon veto, W'

MET>150GeV (due to trigger), 0.7<p;/MET<1.3

Bkg : W—1v (simulation), jets - data driven , .
q
No excess seen, cross-section limits ~1fb > 3TeV B BENEIE T B
g ?_TLAS Preliminary éa?ta
=] T T T T T T T T = 10 S=13TeV,139fb A
8 102k ATLAS Preliminary ] 2 . [ Signal Region gé‘im?gg‘gﬁ’gﬂgﬂm
= X ; s = 13 TeV, 139 f.b1 3 ,_%J 77 Uncertainty
o 10_ WSSM—>‘CV 95% CL limits 4 10 W' (4 TeV)
= -+ Observed - — SSM
; & e EXS:;:; 3 1 — NUGIM cotb,, =5.5
& il = 107!
X O E -2
Q 1] Wissm ] 10
< 10 i . -
2 . .. —ATLASzv[36.11b7] ]
= 102k .. PRL 120 (2018) 161802_ 10
T E &/ E 1 1 e ! T T T ! ]
T OE WIS I G lillallll Z 7. 7. o "2
E : S ; i
104 - 3 o
% : e .,
i L e o WE 006D
500 2000 4000 6000 7 AL
T [GeV]
m,, [GeV]
ATLAS 17
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http://cdsweb.cern.ch/record/2773301/files/ATLAS-CONF-2021-025.pdf

c UAPP bsll contact interaction search

... arxiv:2105.13847
B-anomalies inspired search -

e Selection : one or no b-tagged jets, 2 leptons of opposite 3%% o+
charge and the same flavor (electrons or muons), and large 7 & F
invariant mass. B™\ 2 Kt

o Bkgs: Z+jets, ttbar

g b

« No excess is observed in the data [largest is in SR eelb pn

corresponding to 2.60 (1.50) local (global) significance] g
AZ

« Contact interactions with A/g* lower than 2.0 (2.4) TeV are A
excluded for electrons (muons) at the 95% CL [still below g _
the values favored by B-anomalies ~30TeV] ¥

eal0? - - - - - - - -
'g) 106 i ATLAS —e— Data ] Nb N
= Vs=13TeV, 139 fb” Wzydets 1 BRaRasacnasansasasnaanasanss
2 107 e*e’+1b category, CR-only fit @ Top 3 > CRtt
Dare Signal Regions . !
i 19 Cumulative m, distribution Moot 1L
10%F [ Others ] : : :
1ok W Bkg. Unc. ] 1 : CRZ-1b : VR-1b :
S TTTIRE S S 1N
10 g 1 : : :
¢ + f‘ 0 ECRZ-Ob VR-0b
= 4 ] TR 130 250 400 -
E A v @t iy 2t 21 9@ v 20 % -.-.-,-.~~M~W!”M”Wﬂ”/yW/M//)//%WWW 1 m f f[Ge V ]
S 500 7000 1500 2000 O
top-CR Z-CR VR mg‘ei” (GeV]
ATLAS 18
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https://arxiv.org/abs/2105.13847

 UAPP Summary

« Several highlights presented from a broad program searching for Physics Beyond the
Standard Model :
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/HDBSPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults

» No large deviations from Standard Model observed yet
— Vibrant activity on the mature Run-2 dataset in the months to come
— New innovative techniques and practices for Run 3 expected to start in 2022

e Adiscovery could be around the corner !

Questions? Contact
Tetiana.Hryn'ova At
cern.ch

ATLAS

EXPERIMENT
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https://twiki.cern.ch/twiki/bin/view/AtlasPublic/ExoticsPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/HDBSPublicResults
https://twiki.cern.ch/twiki/bin/view/AtlasPublic/SupersymmetryPublicResults

CUAPP

Backups
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Diboson searches summary

CAPP

ATLAS Diboson Searches - 95% CL Exclusion Limits ATLAS Preliminary

Bulk RS (kMg = 1.0}

Guy — WW, 22 — vvqq, (vgq. ifqq

resolved, boosted

0.3-2.0 TeV

Status: June 2021 £=(36.1-139)fb V=13 TeV

Model Channel® Strategy* Limit Reference

Bulk RS {kmr. = 35 Ap =3TeV] R — WW,ZZ - wwgq, Ivgg, (igg resolved, boosted ' . . . . I 0.3-3.2 T\! Eur. Frys. J_ C B0 (2020) 1165

Bulk RS (kxr, = 35, Ag = 3 TeV) R — WW,ZZ = qg99 boosted JHEP 0 {2020} D42

AS1 (k/Mp) = 0.01) G — ¥Y resolvad wXiv.2102.13405

AS1 (h/Mpy = 0.05) Giae — ¥y resolved k210213405

ASA (kM ey = 0.1) Giowe — ¥¥ resolvad aXv:2102.13405

Bulk RS {k/Mpr = 0.5) G — WW — evuy resclved Eur. Phys. . G 78 (2018) 24

Bulk RS (kMg = 1.0) Gy = ZZ = CE00 well resolvad Eur. Phys. J. © 81 {2021) 332

Bulk RS (/Mg = 1.0} Gy = WV — ey resolvad 0.2-1.1 Tel¥ Ew. Phys. ). C 78 (2018) 24

Eur. Phys. J. C BO (2020) 1165

Bulk RS (kM = 1.0} Gyg — WW, 27 — gqqq boaosted JHEP 06 (2020 D42

HVT (g7 = 0.5, g — ~0.56) T resolved Phys. Letl. B 787 (2018) 68
HVT {gr = —0.55, gy = —-0.56) W' — WZ — vigq, fyvgg, ifgq resolved, boosted Eur. Phys. J. C B (2020) 1165
HVT (gr = —0.55, gy = —0.56) W' — WH — fvbb resolved, boosted ATLAS-CONF-2021-028
HVT (g¢ = —0.55, gy = -0.56) W' — WZ — qgaq boosted JHEP 06 {2020 042

HVT (gr = —0.55, gy = —0.56) W' — WH — ggbb boosted Phys. Rev. O 102 (2020} 112008
HVT (ge = —0.55, gy = —0.56) Z s WW = e resolved Eur. Phys. J. C 78 (2018) 24
HVT (ge = —0.55, gy = —0.56) 20— WW = fvgq resalved, boosted Eut. Phys. J. C BD (2020) 1165
HVT (ge = —0.55, gy = —0.56) Z' = ZH — wbb, {ibb resolved, boosted ATLAS-CONF-2020-043
HVT (gr = —0.55, gn = —0.56) 2" — WW — ggaq boosted JHEP 08 (2020} D42
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HVT (gr = 0.14, gy = -2.9) W' — WZ — goaq boosted JHEP 06 {2020} D42
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HVT (gr = 0.14, g = -2.9) 2" — ZH — vebb, fibb resolved, boosted ATLAS-CONF-2020-043
HVT (gr = 0.14. gy = -2.9) Z' — WW — qgqq boosted JHEP 06 (2020} 042
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*small-radius (large-radius) jets are used in resolved (boosted) events

Twith ¢ =, e

Excluded mass range [TeV]
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https://cds.cern.ch/record/2771783/files/ATL-PHYS-PUB-2021-018.pdf

cCAPP Mono-Higgs (bb)

ATLAS-CONF-2021-006
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2021-006/

CUAPP

Leptoquark searches

e Lepton Flavor Universality tensions observed by LHCb could hint at BSM physics involving new
bosons or leptoquarks with preferential couplings to third generation SM fermions

June 2021
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From E. Carquin/EPS °

5 12
Observed lower limits on scalar LQ mass [TeV]
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https://cds.cern.ch/record/2771726/files/ATL-PHYS-PUB-2021-017.pdf

c UAPP Long Lived Particles

What would new long-lived physics look like?

displaced
leptons

Muon
spectrometer

(meta-)stable
charged
particles

displaced vertex
in association with
MET, jets, ...

disappearing
tracks

Higgs-mediate
dark sector
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