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The Standard Model is
working as expected

Status: February 2022
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Introduction

-

Mercury Perihelion  Gravitational waves BH horizon

Einstein rings

General gravity seems to work ©
BUT!

Rachid Mazini, Academia Sinica Taiwan

Moriond, March 29t 2023




3 Main i1ssues from observations:
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Missing mass

lllll

Lack of dissipation
Missing mass
Over long time scales

Missing mass
Lack of dissipation

Missing Mass =Dark Matter

“Inferred” through its gravitational interactions
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3 Main i1ssues from observations:

Story
of the
Universe

Lack of dissipation
Missing mass
Over long time scales

Missing mass

Most of the Universe seems to be dark!

~5% of (SM) interacting matter!
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The quest for Dark Matter

The physics that we know cannot explain observations and the formation of
the objects that we know = Major paradigm shift

Solutions
- Modify Gravity (astro-ph/0403694, astro-ph/0505519). Hard!

- Add Mass/particles
» Production/annihilation cross sections need to explain relic density
» New particles could be light / heavy but with small interactions with SM particles

WIMP hypothesis

» Many models predict such a weakly interacting massive particle
» SM-DM interact via mediator

» Might be produced in high energy pp collisions at the LHC

» Possible searches for both DM particles and mediators

Rachid Mazini, Academia Sinica Taiwan Moriond, March 29, 2023 6



The quest for Dark Matter

The physics that we know cannot explain observations and the formation of
the objects that we know = Major paradigm shift

Solutions
- Modify Gravity (astro-ph/0403694, astro-ph/0505519). Hard!

LHc
Ry approach

Less complete K
Dipole
Interactions
Sketches of models More

- Add Mass/particles

complete

Dark Matter
Effective Field Theories

Most models provide

Simplified
Dark Matter

some kind of WIMPs Models  fa
(=2
Higgs

Complete
Dark Matter
Models

Universal
Extra
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Dimensions
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Dark Matter Models

e Simplified models:
» Describe the essential features of a variety of DM signals through a minimal set
of parameters. (LHC DM Forum arXiv:1507.00966)
« Parameters:
v' Mediator: Spin, Mass (M
v DM mass (M,,)
v" Mediator coupling to DM (g,,), quarks (gq), leptons (g,)

* Higgs Portal
« Higgs boson mediates the DM-SM sectors. Parameters: my, x-spin

q X(mpm

med)’

« Extended Higgs sector <

« More complete models (more free parameters and better sensitivity)
involving several Higgs-like (or scalar) bosons 2HDM-+a, Dark Higgs,...

_ ; . B ic-Z. _ .
a Z’-2HDM L a aryomic X b 2HDM+a
A X
7
h h
q

« SUSY

» Provides good candidate for DM: Lightest supersymmetric particle (LSP). But
Model-dependent limits.
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Dark Matter @ the LHC T b

“Production"

= A
« Searches at colliders could be complementary to % s
Direct (DD) and indirect (ID) detection 2|
« Favourite candidate: WIMP: heavy (?), stable :
SM “Annihilation ~])M
<
General collider strategy
« DM does not interact with the apparatus = invisible
. . . Dark Matter particle
Final states with undetected particles >
« Creates a transverse momentum primbalance ] .
Dark Matter particle

« Missing transverse momentum EX*Ssignature
v

—_— : - — LHC collision
...... E pT — E;?ISS = | — E pT | interaction ®

v's or ){’S point

Precise measurements needed to identify and
reject sources of anomalous high EF*S (noise,
beam halo, Energy resolution...)

SM particles provide trigger and event topology

LHC detector
transverse
cross-section

Visible particles:
photons, jets

ATLAS
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The ATLAS and CMS detectors at the LHC
ATLAS

EXPERIMENT

21m long, 15m high,
weighs 14000 tons

46m long, 25m high,
weighs 7000 tons

Rachid Mazini, Academia Slnica Taiwan Moriond, March 29t 2023 10



This talk

* Mono-X searches
Examples
DM summary plots

ATLAS

EXPERIMENT

« Higgs portal
Invisible

* Non-WIMP searches
Semi-visible Higgs decays
Dark Higgs
Dark jets

 What about SUSY?
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Events

Data/Pred.

Mono-Z: Z(—)+EPuss EAIRL.ANS

« Final state: Two opposite-charge leptons (e*e-, U W)

2HDM + a 3 simplified model ¢

« Trigger: 1,2 leptons :Z‘D ?x< i
H
« Signal region defined with:
v/ATLAS: m,, € [76,106] GeV, AR, < 1.8. E*™>90 GeV, o(Ef**S)>9
v'CMS: similar selections plus p” > 60 GeV, EMSs> 80 GeV

* Dominant background: ZZ and WZ
3¢, 4t CRs to constrain WZ/ZZ, ep CR to constrain tt, WW

Interpretation in '2HDM+a’, simplified DM model (spin-1 mediator), Higgs-portal

PhVS Lett. B 829 (2022) 137066 Eur. Phys. J. C 81 (2021) 13
TRt RL 1] EYEIY) u..:: 1ev)
1000~ ] 4 —mym, - 1200300 GeV & Data ' _ExpectedQS%CL+g’ ,,,,,,,,,, ;‘3000_""f""r""["” SRS RS RS RS MRS R
- ?TL::TW — .:; :zziet 2 S i i —— Observed 95% CL 18 - ATLAS
800— SR Non-res. _B(Hﬁ.m,,:,_’ 2 0-jet signal category < . = 2500/ f5=13TeV, 139", 95% CL ]
+ Uncertainty T g [ 2HDMsa, Dirac DM, m, = 10 GeV 1
L : sin # = 0.7, tan ﬂ 1.0 — Expected Iimit (11 0,5) -
o E 200018, M, =m, N T N
. ] C N [ rim,»>20% 3
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https://doi.org/10.1016/j.physletb.2022.137066
http://dx.doi.org/10.1140/epjc/s10052-020-08739-5

i, (W, tg + Emiss

Focus on DM with spin-0 mediator
« Combination of 0, 1, & 2 lepton searches
« Dominant background: tt, W/Z+jets
« Signal Region:
0,1 e/, 1b-jet, EMSS > 250 GeV, large-R jets
with W-tagging or two small-R jets for hadronic
W candidate

« Discriminant: depend on target signature:
mT, BDT...

o Set limits on olotheory VS. My

Model excluded up to m_ =370 GeV and m+ = 1500 GeV

< 2000 i I T SR LS
0 :\ ' ATLAS ]
2 1800 . S (s=13 TeV, 139 b "
E 16000 . All limits at 95% CL
C . : - - Expected ]
— SN ]
1400 ~= R EE, N 10, ]
é - \k- R — Observed ]
+ 1200 -
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800 DMt+DMtt SR,
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ATLAS

EXPERIMENT

Invisible Higgs interpretation

NG + 1

Analysis Best fit Obser\.feq Expec!:eq
By v upper limit upper limit
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https://arxiv.org/abs/2211.13138
https://arxiv.org/abs/2211.05426

Mono-Higgs: h(—Ty4Thaq) + EMHSS

X
7
rd
g t/b a/ x
A s
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\\
—
g ; h \\ <
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o+

o di- 1,4 + ETUSS trigger

« Dominant background: VV, VH,
tt, V+jets

* Lepton & b-jet veto
« Data driven for fake factor jet
—Thad

m, [GeV]

* Discriminant variable; Sum of
T -lepton transverse masses

« Strong dependance on mA

* Model-independent limits on
BSM signal for every bin,
<0.04 - 0.08 fb.

Vis

ATLAS

EXPERIMENT

%] I B L B B R L L A EE L N L

§ % —  ATLAS Preliminary ¢ Data —4SM=10c -

@ > (s=13TeV, 139 fb" - Lpp = g(rkr) : -

- iggs ake Taus -

40— Lowmlf SR Diboson —

= Post-fit = = = = m,=800GeV,m =300GeV,sin® =035

30 7/ m, =400 GeV, m = 150 GeV, sin® =0.35 —:

+ m, =600 GeV, m = 250 GeV, sin@ =0.7 _

20 —

10 —
8 H .
g | |
7 : : :

100 250 400 550 %

ATLAS-CONF-2022-069

1600

1400

1200

1000

800

600

400

[ ATLAS Preliminary
[ V{s=13TeV, 139 b’
[ Limits at 95% CL

2HDM+a model, sin(@) = 0.35, tan(p) =1

- - —- Expected Limit (x10,)

Observed limit

TT T o7

3 e
X
=

20?

ol
00 150

ol e b b by b b by
200 250 800 350 400 450 500 _ 550
m, [GeV]

tan (B)

10

m' + m2 [GeV]

ATLAS Preliminary
{s=13 TeV, 139 fo'
Limits at 95% CL

= Observed limit

2HDM+a model, sin(@) =0.7, m_=250 GeV

- - —- Expected Limit (1 04,

550 600 650 700 750 8OO 850 900 950[G 1000

mg e

Rachid Mazini, Academia Sinica Taiwan

Moriond, March 29t 2023

14


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-069/

i Z’-2HDM AKS jets
oV R
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Mono-Higgs searches
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sensitive
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...............................................................................

CA15 jets
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= theory uncertainty
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Solid (dashed) lines: observed (expected) limit at 95% CL
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m, [TeV]

ATLAS DM Summary: ATL-PHYS-PUB-2022-036
DM Summary CMS DM Summary: Exotica Summary plots

Vector Mediator in Simplified Models

CMS Preliminary Moriond 2022
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- A - ) ’ — .
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Exclusions depend on coupling parameters
Mediator searches in dijet resonances
largely dominant.
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-036/
https://twiki.cern.ch/twiki/bin/view/CMSPublic/SummaryPlotsEXO13TeV

o/ Gtheory

DM summary

Pseudo-Scalar Mediator in Simplified Models

Vs=13 TeV, 139 fb™ July 2022
g I lZZOE+EE|."iSIs oL, [JHEPIOS (202‘:) {)93],I (1) I L ATLAS Prelliminarly
[ ———— Monojet, [PRD 103 (2021) 112006], (2) All limits at 95% CL
[ m— tW4+ET" 1L, [EPJC 81 (2021) 860], (3) Pseudoscalar a, a—Y¥
1000 = t+ET"™® 1L, [EPJC 81 (2021) 860}, (3) —q<1 XX
= tW+E;."i“ 2L, [EPJC 81 (2021) 860], (3) gf-l__ gx_
| ——— ti+E]"™ Comb., [ATLAS-CONF-2022-007], (3) Dirac DM, m, = 1 GeV
100 & (1) DMbb, (2) j+a, (3) DMtt + DMt -
= ---ee- Expected
~ ——— Observed __e—iiieeceeioo
10
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0.1 —] | I 1 1 ! | I I
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: — Observed exclusion 95% CL ngl'z(ﬁ %M :
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C DM + j/V(qq) (35.9 ib™) .
- [arXiv:1712.02345] -
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I~ [arXiv:1711.00431] N
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E [arXiv:1901.01553] 3
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Combination of H — invisible searches ATLAS

Higgs boson as a mediator between SM and DM sectors
SM BR(h—inv) = 0.1% from h —» ZZ*—>4v
Invisible Higgs decay would increase BR(h—inv) w-r-t SM predictions

Assume SM Higgs production, with different event topologies

F ~49 pb VBF ~3.8 pb
S B VH ~2.3 pb tH ~0.5 pb
0000995 . W,z :
X s, < w/z* \
[> ;,-< iy 5 ”\\T X 7/_< .
\ 4 : .
Select on high pT Select on forward Select on lep. or had. Select on
ISR jet jets in opposite decay of Z or W tt
hemispheres Phys. Lett, B 829 (2022) 137066 2211.05426

Phys. Rev. D 103, 112006 (2021)

JHEP 08 (2022) 104

Also VBF + y + EMiss
Eur. Phys. J. C82 (2022) 105
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https://doi.org/10.1016/j.physletb.2022.137066
https://link.springer.com/article/10.1007/JHEP08(2022)104
https://link.springer.com/article/10.1140/epjc/s10052-021-09878-z
https://doi.org/10.1103/PhysRevD.103.112006
https://arxiv.org/abs/2211.05426

95% CL upper limitonB,,_,

Combination of H — invisible searches ATLAS

~.
.
v e
____

arxiv:2301.1073
5 = . - e n

= T T 7 | ! ; ; -5 N ATLAS ] Bl < 0.03
- ATLAS —oObserved = 5 107 F S= 7TeV, 47" Alllimits at 90% CL
= Is=7Tev, 47 fb’: """ Expected - § il '~ E= 8TeV, 203fb"  Higgs Portal WIMP:
1 SR S N & I
= 22 Eeen__ N~ - Majorana
- -b --------- :: Vectorger

—

|
N
[4)]

= Vectoruv model, o = 0.2

LSt
.....

m,=85GeV_.- " 2 = Other experiments:
749 - - T RIE L —— 1 .
1 0 = - herent elastic neutrino-nucteus scattering_| Xenon1T-Mig
-oherent eld: -1
- - — - DarkSide-50
_ B PandaX-4T
107%° 5
. | =4 - LUX-ZEPLIN
107 1 10 10? 10°
mW|Mp [GeV]

Full Run-2 H—inv combination BR(H—inv) < 0.107 (0.077) @ 95% C.L

Interpret in Higgs portal models to set limits on WIMP-nucleon cross

section at 90% CL

Complementary to direct searches
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PAPERS/HIGG-2021-05/
https://arxiv.org/abs/2301.10731

Combination of H — invisible searches

e Combination of Run 1 and Run2 PRD.105.092007
* 95% CL upper limit on the in BR (H—invisible ) < 0.18 (0.10)

19.7 o™ (8 TeV) + 140 fb™" (13 TeV)

. 19.7 o' (8 TeV) + 140 fb' (13 TeV) E 107 . CLQO/ e ‘
e’ § CMS —— Observed § § e L ) £0.16
g 07 o e Median expected g Higgs portal models
) 0.6 F [ 68% expected 3 abg £ Fermion DM
% TE [ 95% expected ] . S8 Scalar DM . €
é 05 E— —E Direct I?(I:;:t;:hon =
S 04F = Pmexar 3
E E E 108 e CDMSflte _;
g B E ==
8' ]
S 02 -
3
2 0.1
3
0 —— 1047_ ool Ll L4l
2012 - 2016 2017 2018 Combination 1 10 102 10°
mpy, (GeV)
Constraints are compatible with Constraints on spin independent
SM H — invisible branching ratio. DM-neucleon cross-section
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Dark photon in VBF H — y + EJss ATLAS

Final state: isolated vy, EF%sS, 2 forward jets
Trigger: single y (ATLAS, CMS), E7*** (CMS)
Dominant Background: W(—#v)(+ y)tjets, Z(—vv)(+y)+jets

Discriminant Variable:

mr(y, EXss) = ‘/ 2 p¥ Emiss [1 — cos(¢p,, — ¢E%u-ss)]

q Ya

* ATLAS/CMS searched for y+y, decay from both SM Higgs or BSM Higgs-

like bosons.
E E T | T T T I T T T | T T T | T T T 3
= - CMS — Observed
E i _ ¥ 68% expected i
:C>' 1L VBF+p["**+y ==l 95% expected -
$ - -+ 0.05 X Ope 1
== \
R 10 NG

X

15;5

S |

102 |
| | | |

200 400 600 800 1000
my [GeV]

10—

Eur. Phys. J. C 82 (2022) 105

ATLAS

—— Observed

----- Expected (s=13TeV, 139 b

[ Expected * 1o Limits at 95% CL
Expected + 26 VBF Higgs couplings

s oVEF with B(H-yy )=0.05

II| 1 IIIIIII| 1 IIIIIIII Lot

10 10°

m,, [GeV]
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https://link.springer.com/article/10.1140/epjc/s10052-021-09878-z

Dark photons in £+£- + v + EFUSS

- Signal from SM ZH, Z— #+¢-, H— yy,, undetected dark photon — E7'*sS

« Background estimation:
- Fake ETY%: Zy+jets, Z+jets. Data driven
- e — v: fake photon. VV, VVV. Data driven fake factor

- top, VVy, Wy, Higgs. MC estimated with validations in CR

« Binned BDT classifier to enhance signal sensitivity
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The observed (expected) upper limits on BR(H—
vyq4) are at the level of 2.3% (2.8%) for massless
v¢» and 2.5% (3.1%) for mass (y4) of 40 GeV.
The first limit on low mass y, from H— yy, at
the LHC

95% CL limit on BR(H%Y"{d) [%]
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https://arxiv.org/abs/2212.09649

More searches for dark photons ATLAS

What about BSM Higgs? = Searches for high-mass y+E7Sresonances
Final state with ggF and VBF production modes, with H— vy,

[ AP(ET™, jet)| > 0.4

« EMSS trigger limits the reach for low masses. e
« Analysis optimized in E7***° bins defining 4 SR for maximum sensitivity
« Main background: Z(—vv)y, W(—lv) vy, Fake y from e or jets
* Independents results for ggF (first at the LHC) and VBF, + combination
Poopmones 2R, B ATL-PHYS-PUB-2023-003
107 £ Post-fit, SR o Dotk #é‘g"g{) - = R terna
. TGEine Noexcessw-tSME b\ EEEE,  ETHmTE
:g: ‘ -m.rw.ﬁ;zistv :::::;inT:v % 10—1%_
10E 107
10-! . . . ; ______________________
07 limits on o X BR(H— yyg)-&
_? 1.4: ‘ ‘ : — Iﬁ(‘]{}lI — I‘I[)I(J(JI — I15I(IK)I — EUI{KJI — IQE»‘DDI — IE!(Z‘KI)I
E 120 = My pgge [GEV]
8 w2477 Improved results w-r-t existing VBF analysis
o w0 MOST stringent exclusion at high mass

ET** [GeV]

y+EMSSresonances
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https://cds.cern.ch/record/2851415

Dark Higgs Models: s(W+*W-) + ENss ATLAS

. Signature s - WW — #v+qq W

« ENMSS or single trigger

- Discriminant variable m™™"

« Dominant Background:

* W+jets: Constrained using a CR with large A¢(W, . ?)

 ttbar: Constrained using a CR with a CR 2 b-quarks
jets

arxXiv:2211.0/7175

Resolved topolo . _
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https://arxiv.org/abs/2211.07175

Dark Higgs Models: s(W+W-) + EJss

« Signature s > WW — A+fv/ fv+qqQ

 Discriminant variable:
* Dilepton: e — — /i
m"l} (L \/ ZPF}mm priss [1 — cos Ag( ﬁ—l}mm, ﬁ%mss)],

« Semi-leptonic:

. BDT based on 13 variables with S/B max.
sensitivity

« Background CR regions for ttbar/tWw, WW, DY, W+jets

* SR for Semi-leptonic optimized for 2016 and 2017-18
CMS Preliminary 101.2 6" (13 TeV)
10 I T T T T T T L - - - -
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BDT discriminator
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http://cds.cern.ch/record/2851848

Semi-Visible jets ATLAS

« Signature s - WW — &+fv /[ fv+qqQ
« Signal Region
- 2 semi-visible jets (SVJs), Leading/sub-leading jet p;>
150/30 GeV
- 21 additional jet to suppress multijet background
- Veto e, 4, and 22 b-tags to suppress other backgrounds

- High Hy= Zpr and high EF*** > 600 GeV close to a jet
» Discriminant variables: pr balance and |®__ -®_. | g
Exclusion of mediator masses up to 2.7 TeV ATLAS-CONE- 2022 038
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-038/

Semi-Visible jets q

The scalar mediator Z' acts as a SM-DS portal

Signature: 1 jet aligned to the E;™sS direction WIETIR
Backgrounds: QCD multijet, rejected by R;=
miss : ; _ a X
Dr ” /ms > 0.15 and this reject t-channel as  CMSsimusion 13 Tev
we = QD Signa (r:1m=20 GeV., ]
2 Signal Regions > :‘.—2_‘25'1?1‘122...i::;;%'_?f;g'““’*’ ]
i tt --m, =3.1Te E
= LOW RT: 015 < RT<025 5
<

- High R;: Ry > 20,25 |
- High H; = £, prand E7*S > 600 GeV close to a
jet

Discriminant variables: m; and E{™sS
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My, = 20 GeV
1073
» Small excess around m_ = 3.5 TeV

N
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.
o

with no real significance ( ~ 2o local)
Mz [TeV]
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https://cds.cern.ch/record/2798628/files/Publication.pdf

Searches for Electroweakinos ATLAS

Examples of searches for direct neutralino/chargino production
£ 14

» Lepton+jet
ATLAS-CONEF-2022-059

« Same-sign/trilepton
ATLAS-CONF-2022-057

 Di-tau
ATLAS-CONF-2022-042
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-059/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-057/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-042

Electroweakinos in 1£2J ATLAS

« Single lepton trigger
« Dominant background: V+jets, VV
« Signature: 1 isolated lepton, at least two jets, and missing transverse

ATLAS-CONF-2022-059
FE — WW 2585, W = Iv, W - qg -0 0.0 _
% 400 ai‘x1 - XX, - —/>.qc| - 400 _1752 S WZ X, W—-h2Z —>t?q
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- ' 50— |/ !
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m(x,) [GeV] 200 300 400 500 600 700 800 900 _ 1000

mE)/mE) [GeV]

« WW: chargino masses 260-520 GeV can be excluded (for a
massless neutralino)

 WZ: degenerate chargino/neutralino masses 260-420 GeV can be
excluded (for a massless neutralino
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https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-059/

Data/pred.

top squark in 1£2J

o Four-body decay of the 7,: bff’y
o Signature: high p;"f’, significant E/** and low p;”‘” Zf
e Signal selected based on a multivariate approach (BDT) adapted to the p t ?LO
~ -7 Xa
m(t;) — m( ;(?) mass difference that should not exceed the W boson mass. T~ oY
p = ‘ =
. ) . t f
e [eading background processes (W + jets, tf) are determined from data. Vf
Exclusion limits on the production cross section as a b
function of the and masses under the assumption of
simplified models
. CMS-PAS-SUS-21-003
e .Ef_g.'ii"ie;ii?T?V’ _ CMS preiminay 13816 (13 TeV) .
oL GMS S W e B 00| PTG o bITE NNLO N
£ e o, =Observed + 16, VA
C oy e &5 | EiEpected = 1,20, approach * top squark masses excluded depending on
2L om0 + 80F ~ 1 .
E 1%« ?05 10 the Am = m(t;) — m( ;(?) mass difference.
10 60F e Am =10 GeV => up to 480 GeV excluded,

Am =80 GeV =>up to 700 GeV

95% CL upper limit on cross section [pb]

107

AM=10GeV AM=20 GeV AM=30 GeV AM=40 GeV AM-50 GeV AM=60 GeV AM=70 GeV AM-B0 GeV m [Gev]
11
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http://cms-results.web.cern.ch/cms-results/public-results/preliminary-results/SUS-21-003/index.html

Conclusion ATLAS

« Extensive list of results on searches for DM signals

« Both ATLAS and CMS experiments probed a wide range of final states
and models

« Large Run 2 datasets + improvements in analysis techniques,
background modeling and estimation led to more stringent exclusions

« Still no sign from DM production at the LHC

« Ongoing Run 3, with expected double integrated luminosity could
open a new erain DM searches
« More precision to investigate existing “excesses”
 Higher statistics to explore rare processes for potential anomalies
« Possibility to identify not yet covered phase-space
« New unexplored search strategies
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Dark Matter Models

Need to balance between generality and completeness
« Simplified Models are used as guidance

>
>

COMPLETE
THEORIES
(i.e. Susy)

* Few free parameters:

« Masses, Couplings / lifetimes

« Nature of BSM particles
« Easy visualization and comparisons between
o experiments

Less complete g
Dipole
Interactions
Sketches of models More

complete

Aljeirousb

completeness

SIMPLIFIED MODELS

EFFECTIVE FIELD THEORIES

Most models provide
some kind of Weakly
interacting massive
particles (WIMPS)

Dark Matter
Effective Field Theories

Minimal

Standard Model

Simplified
Dark Matter

Contact
Interactions

Complete
Dark Matter
Models

Universal
Extra

or )‘A
[ - : ¢ . . X
imensions
Little ¢ ™ ¥
9q Gx Higgs g
Za
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Monojet comparison ATLAS-CMS

Pseudo-scalar mediator

= 300 T T
3 - ATLAS Expecied bmvl= 2 0,
— L fe=13TeV, 1301 B Eercred it Vo,
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200 ey I?:nl_ts S Pl dancy G 012
100 —
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= 1500—— ey
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Exclude m,y,.q4 < 470 GeV (490

GeV expected).

137 fb~?, 2016-2018 (13 TeV)

1400

12004

1000

800

600

400

200

T T [l 1 T
Axial mediator ,f
9,=0.25,g,=1.0 f."f
== Median expected
=== §8% expected o
-+ 85% expected C\é\"
== QObserved

2500 3000
Mmed (GEV)
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CMS has significantly
better limits in
pseudo-scalar mass
exclusion

1 CMS and ATLAS
pretty much similar
limits for spin-1,
exclude mediator
mass upto 1.95 (2.1)
TeV, for CMS(ATLAS),
respectively
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95% CL upper observed limit on logg(p)

- CMS produces
exclusion in coupling
which ATLAS doesn’t
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