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Introduction

> Discovery of a neutral scalar particle of a mass 125 GeV at
the LHC confirmed the predicted electroweak symmetry
breaking mechanism of the SM

New scalar/pseudoscalar:
X — vy (low mass) *
X = yy (high mass) %
> Experimental results are consistent with the SM Higgs tTHItTA — 4t %
Boson g2HDM H in multilepton, multi-b Y

_ _ t—>qX,X—>bl_9,q=u,c*
> The discovery has completed the SM particle content

, , Exotic decays:
» Some questions remained open:

~0 =0 ~0 =0 7
—Dark Matter H— 7%, — afiiy a— bb
—Neutrino oscillations/Neutrino masses H—27,2,— 4, H— ZZ;— 4l
—Hierarchy/Naturalness problem H — aa — bbuu

—Matter-antimatter asymmetry

Charged Higgs:
> Can be addressed in some BSM scenarios that extend the |, _, g+ g+ _ ~p ) ¢

H* - W*A, A — uu
HE*HF 5 4] %

Higgs sector
> Various BSM models predict additional Higgs bosons:

» Additional EW singlet: h,H

» Two Higgs doublet model (2HDM): h,H,A,H*
> Two Higgs doublet + singlet Model (2HDM+a)

» Higgs triplet models (SM +triplet): H**, etc.
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* These results will be shown today, the rest are in backup


https://www.sciencedirect.com/science/article/pii/S0370269317305130?via%3Dihub
https://arxiv.org/pdf/1808.06575.pdf

High and Low mass
searches with X — yy



Light Neutral Higgs: X — yy arXiv:2211.04172 %y,

» Search for a light axion-like particle (ALP) X, coupling to N I
gluons in yy spectrum in mass range [10-70] GeV Stiooo 5197V, 130 et 1
» 2 isolated photons with E7 > 22 GeV and pI” > 50 GeV grouoof ‘ E
» Template fit to m,, dlstrlbutlon SO0 E
» Exclusion limits set on 6 X B(X — yy) 7000 =
» Largest excess at 19.4 GeV with 3.1 (1.50) local (global) o
significance 3 gEqﬁWM%#MW&H# MMM@

13 17 21 25 29 33 37 41 45 49 53 57 61 65 69 73 77

. . . . m,, [GeV]
> Results interpreted as limits in the plane spanned by ALP
= 7T ]
mass (1m,) and decay constant (f,) 2 T Arias EPRARIARRRE
» Covers previously unexplored phase space! T 25 Vs=13TeV,138f" .. Expectedcr imt
,_,105 T e R e = 10 6.9 N "W Expectedt 1o ]
> — o2 20— —
|2 ATLAS c,=¢,=¢, =10 ;1 0 j.—. § E Expected + 2 ¢ E
E 10 Vs =13 TeV, 138 fb” @ B — Ka searches E 10°° cGD) E 15 ]
. . | A
— Observed (this paper) @ Diphoton searches . < - N
103 - - Expected (this paper) 1 Dijet searches E 8 — 8_ -
m Expected £ 10 = Inclusive yy cross-section” | 10 %
2 Expected+2 ¢ 1 LHCDb diphoton = EIJ
10 1 Z— va(jj) searches =107 9
10 #""'"""_"”‘*j‘lE o N/ NNL 108 < 10 20 30 40 50 60 70
Lower limit on xemee m, [GeV]
ALP decay 1 10°° Upper limit on
constant | - . ALP-yy
10 Coupling

JIIIIIIIIILFPIIIIIIIII

10 20 30 40 50 60 70 80 90 100
m, [GeV]



https://arxiv.org/abs/2211.04172

Heavy Neutral Higgs: X — yy Phys.Lett. B 822 (2021) 136651

> Search for a heavy scalar X in yy final state

. . S,k ATAs T T o
> 2 isolated photons with m,, > 150 GeV © (s=13TeV, 130107 ___ gauground-only f
. . . . §104_ . Gener?c NWsignaI at 0.4 TeV =
> Template f|t tO m dlStnbutlon s F A Gener!c NWs!gnaI at1TeV 3
yy 5103:5 -------- Generic NW signal at 2 TeV E:
. C 1022— ~
> Exclusion limits set on 6 X B(X — yy) o :
E =
> Largest excess at 684 GeV with 3.290 (1.300) local (global)  F Hit WHE
significance -V . i :
g 2
. o . . “;OMHM WAL # “MWWMW
> Limits are provided in 2D plane of width (coupling) vs mass § 2 i, *% W #*M‘M W :
for spin-0 (Spin-2) models ~4306 400 600 800 1000 1200 1400 1600 1800 2ooon32(;ge2\;1]oo
» Randal-Sundrum 1 model excluded for graviton masses '
Mex < 2.2, 3.9, 4.5 TeV with couplings
kiMp;, = 0.01, 0.05, 0.1
e — ATLAS Vs =13TeV, 139 fb” Spin-0
) B —— Observed CL, limit ATLAS 9
@ 10° = e Expected CL, limit Vs =13 TeV, 139 fb™ E<
é E I Expected + 16 Spin-2 Model ~
10 |:] Expected +2 ¢ kMg, = 0.1 ~

T P> G vy

Local significance [o]

10—1 L

11 llIlII | llllllll 1 lllIllll 1 llllllll 11

T T TTTT] T T TTTT

\/

—< W 1 1 1 1 1 1 | 11 Illlllllllllllllllllllllll llllllll
10500 1000 1500 2000 2500 3000 3500 4000 4500 5000 0

m.. [GeV]

l | :.

500 1000 1500 2000 2500
my [GeV]


https://www.sciencedirect.com/science/article/pii/S0370269321005918?via=ihub

Neutral Higgs In more
complex systems



Heavy Neutral Higgs: ttH/ttA — 4t ATLAS-CONF-2022-008

» Search for heavy additional neutral Higgs-like scalar and pseudo-
scalar in 4 top processes in mass range [0.4, 1] TeV

» Avoids large negative interference from SM ¢t
> Dominant decay of H/A is gg — tt

> Only multi-lepton events are selected (2 same sign or > 3 leptons)

*: normalised to total background
70 T T T T T T T T T T T T [T T

with at least 6 jets and at least 2b-tagged jets, H; > 500 GeV el el
> Trained 2 BDTs: a) to separate the SM 4t production from other SM Jeem mmT L™

backgrounds (SM BDT) and b) to separate signal from SM 4t (BSM mom, B

pBDT) : “
» Simultaneous binned likelihood fit over various discriminating

variables in CRs and SRs

> Results are interpreted in Type-ll 2HDM
> Limits on 6 X BR (with m;; = m,) and translated to limits on tan f

Data / Bkg.

0 01 02 03 04 05 06 07 08 09 1

E 1 I I T T 1 I I T T 1 | 1 T I T I 1 T I T | 1 T 1 T I T T 1 T | T 3
= - P S=> ] [ BSM pBDT @ 400 GeV
S sy e ommetimt 2T arias pmeay  —- e
1 - Is=1s ey, 1o9f - e ] =13 TeV, 139 fb™ --=-= Observed + 1o I
< - BSM 4tops SSML - + 10 - 2.5 Is e theory B
I B - {1 BSM 4tops SSML — — Expected :
i i [ J+2c i 1 [ ] Expected + 16
X experiment
< Theory: 2 o
I 10 tanf=0.5 — Zb\ Scalar+pseudo-scalar
}' - tanB=1.0 7
g - ]
1 _ i

1072 E

10—3 P I SO T NN SR T T S Y NN S SO AN T N SN N SN SN N SR A 0 ] T

04 05 06 07 08 09 1 04 05 06 07 08 09 1
My [TeV] T
m, =m, [TeV]



https://cds.cern.ch/record/2805212

g2HDM H in multi-leptons, multi-b-jets FS ATLAS-CONF-2022-039

» Search for a new heavy scalar with Flavour-violating decays in g2HDM
> First to target BSM production leading to 3 top and the first to probe g2HDM
> Consider tt, tc & tu couplings only

5 possible g2HDM production
and decay modes:

> Final states containing 2,3 or 4 top quarks 1 \’)$L/~ t
» Multi-leptons channel (2LSS, 3L, >4L) H !
> 22 jets, with > 1 or > 2 b-tagged ¢ — o

> Signal regions based on lepton multiplicities, total lepton charge and multi- ? ptq H Pg<q
Ou’[put DNNcat CIaSSifier OUtDUt (1 ! SR) k t
)g

» DNN““ s trained to identify each of the 5 possible production modes (in 2LSS,3L .

accept conversion veto conversion no conversion
candidate electrons candidate electrons requ rement
28SS
HF non-prompt £ CRs SRs [22], 21bj]
(22, 1bj) [TT or TM]

2¢tt(e) 2¢8tt(e) split: [++/- -] x [DNNCAT]
MexT MaxMex
Pr zsublead
2¢ett(y)
pPr Lsublead Pr ablead

MexMex
3¢ 3¢
Conversions CRs W/AZ CRs [LMM] SRs [22], 21bj] =0Z cand.
[LMM] [Obj] [2-3j, 21bj] [24], 21bj] [LTMorLMM ] DNNSE

split: [++/- -] x [DNNCAT]

4¢

SRs [22], =21bj]
(4L]

=1Z cand.

Nbjets



https://cds.cern.ch/record/2815674

g2HDM H in multi-leptons, multi-b-jets FS ATLAS-CONF-2022-039

» Search for a new heavy scalar with Flavour-violating decays in g2HDM
> First to target BSM production leading to 3 top and the first to probe gQH[EM - ATLAS Proimnary eDan - ESora st

(s =13 TeV, 139 fo' Il Signal tiq E

_IIIIIIIIIIII\Ill!Ill|III|IIII|III\‘III\'II\IIIIII_

> Consider tt, tc & tu couplings only 60§§§§ZT+CAW Eﬁ_;gu’ligt:q ésvgv_
" Post-Fit tH A

50:_ S:-th'(:*ﬁlow mass) =3ilg):lson _:

> Final states containing 2,3 or 4 top quarks : Wustcony  Clowiad -
: AR - PreFitBkgd. ]

> Multi-leptons channel (2LSS, 3L, >4L) o — | E
» >2 jets, with > 1 or > 2 b-tagged 2. TEEE
10__ """"""" 2000

> Signal regions based on lepton multiplicities, total lepton charge and multiz; ——
OUtpUt DNNcat CIHSSlfler OUtpUt (1 7 SR) % . ;é:,/,w,,/,»Q‘.Wm,/i;;;é;;;usﬁ:x/* R %///;éj

» DNN“ s trained to identify each of the 5 possible production modes (in 2LSS,3L )% ©¢i 0z 63 o4 05 06 07 08 ‘:;NS;
> Another DNN> is used to discriminate signal from background in each SR

> Upper limits on the my and couplings p are estimated
» 2.810 local significance at 1TeV and (p,,, p,.. p,,,) = (0.32,0.05,0.85)

Pu! 2iPi=1

_3 —_ E J IIIIIIIIIIIIIIII |||||||l||||||||||||_
ATLAS Preliminary 2 s | ATLAS Preliminary _ prediction
m,, = 1000 GeV e o {s =13 TeV, 139 fb —— Observed limit
25 £ ¥ 105 gsocL.limts 0000 e Expected limit E
=) o [ Expected limit 16 7
° L 92HDM Expected limit +26
—2 UEJ B N
Q
3
O
1]
______ 10 § p,=0.4,p =0.2,p =0.2
200 300 400 500 600 700 800 900 1000

d f', .’: ; 0
P! XiPsi=1 Pic! 2iPi=1 mH ‘Ge\ll‘


https://cds.cern.ch/record/2815674

Light Neutral Higgs: t — gX, X — bb ATLAS-CONF-2022-027

> Search for a flavour-changing neutral currents in top quark decays

t - gX, X — bb, with X being a light scalar, in mass range
[20,160] GeV

» Search for exactly 1/, at least 4-jets including at least 3 b-tagged
» Six analysis regions based on number of jets and b-jets
» Signal discrimination using mass parametrised DNN trained on jet,

lepton and b-tagging information (training is done for t — u.X and

t — cX separately) & 000 T e o o 20 eV
8000 t—uX B tt+>1b —

7000 E— ;d 3? Fit % :?IZ"I r(:t
> Profile likelihood fit on NN score across SRs and CRs is performed s000k- Tnoni
C Uncertainty

» Upper limits set on B(t — gX), excluding values larger than 0.08%
> Results are consistent with SM

t > uX t = cX
l§ 10_1 E ! I ! ! ! [ ! ! ! I ! ! ! I ! ! ! I ! ! ! I ! ! ! E IS 1 0_1 E T I T T T I T T T I T T T I T T T I T T T | T T T E
3 imi —e— 95% CL observed limit ] Q - _— - .

0 - ATLAS Preliminary =~ 950/: oL oeeg it 1 - ATLAS Preliminary —e— 95% CL observed I.|m.|t 1 3 e
>\</ = vg =13 TeV, 139 fb-1 - Exoected + 1 ] X L v— =13 TeV. 139 fb'1 """ 95% CL expected limit - o 1.15— . ¢ _é
0 402 P =10 - D L ~2l J [ Expected + 16 I T @ B MAM I B ey *
X = [ Expected £ 20 3 X 10 E [ ] Expected + 2¢ 3 8 09¢ E
3 - ] % - N 0% 01 02 03 04 05 06 07 08 09 1
T, 2 - . uX 120 GeV NN output

F10°E E =103 —

m =

—
o
A
g
—
o
A
T T TTTT T

T Illlllll LI
1 IIIIlIlI |

1 0-5 1 L 1 l 1 1 L l L 1 1 l L L L I L 1 1 l L 1 1 l 1 1 1
20 40 60 80 100 120 140 160
my [GeV]

1 1 I | 1 1 I 1 L 1 I 1 1

A T B B
40 60 80 100 120 140 160
my [GeV]

-
<

NU’I

o


https://cds.cern.ch/record/2809690

Charged Higgs



Charged Higgs: r — H*b, H* — cb ATLAS-CONF-2021-037

» Search for a charged Higgs in jets + lepton final state in #f events
in mass range [60,160] GeV

» High multiplicity of jets (>4) with b-jets (> 3) and 1 lepton

> 6 analysis regions based on number of jets and b-jets

> Mass parametrised NN classifier is used to discriminate single
from background (use kinematic information from jets, leptons and

E]miss)

I~ +
- ATLAS Simulation Preliminary ="' H —c070GeV
L H = cb search - =+ Total Background (at m.= 70 GeV)

N {s =13 TeV = H* - cb 130 GeV
- Total Background (at m.= 130 GeV)

o
w
a

3F-5,3

> Upper limits set on BR(t - H*b) X BR(H* — cb)
> Improves previous LHC result by factor x5

o
(V)
3]
U

Fraction of events / 0.1
o
w

......
-

» Observed local significance of 3o at 130 GeV (1.60 global) 02} R
> Broad excess is consistent with the expected mass resolution 0.15F- e =

Lo | 12[]]] TTTT TTTT TTTT TTTT TTTT TTTT TTTT TTTT TTTT g 9000:‘”IllIIIIIHIII_lIIIIIIIIIIHIIIIIIIIIIIIIIIIIII“-.: : E—IT E .....

X - ATLAS 'Preliminary ~ —e— Observed - P 8000;?{:‘:;2?";";3131 e MEaed o O

R [ (s=13Tev,139f0" - Erpected 1 & TF W > chsearch Dif+lght  Conti 7 S .
CC) 1__H —cb Search . Exgected ;2(:)_ _— w 70002_2}?55130 GeV, % =0.16% 7/ Uncertainty _; 0_05:_ : L—

= - —— X=1Y=1Z=1 5 soo0f- o = 00—.-.-.-. TRk a2 2NN PR PN P P P M
E = X=5 Y=1 Z=5 - = . 0.1 0.2 03 04 05 06 07 0.8 09 1
j 0-8‘— =0.1Z=5 N NN score
O i i

X 06 —

lg} - _

» - i

0.4 ¥

0.2

Data / Pred.

%O 70 80 90 100 110 120 130 140 1507160 0% 07 02 03 04 05 06 07 08 05 1
m,.. [GeV] NN score


https://cds.cern.ch/record/2779169

Charged Higgs: H**H*™

> Search for a pair production of double charged Higgs with

ATLAS-CONF-2022-010

** o [*[*and [ = e, i, T in mass range [400,1300] GeV
> Predicted by Left-right symmetric models, Type-ll seesaw models ‘
and sensitive to a lepton-violation scenarios

> Signal regions are separated by lepton multiplicities (2L,3L,4L)

> my+;+ IS used as a discriminant in 2L and 3L regions; total yield in 4L

regions

=]
.
.
[
+

> Limits set on total production cross section, assuming democratic
decays to lepton flavours
> Doubly charged Higgs excluded for masses below 1080 GeV

‘.g T T T T T T T T T T T 3‘ LILELEL I T T 1T | LI | L | T T 17T | LI | L | T 17T | LI
S ATLAS Preliminary ¢+ Data ' Drell-Yan = 4QLATLAS Preliminary  ---- Expected 95% CL limit _|
& 10* E_ Is=13TeV, 139%™ . ###% Total SM % N S ~ /s =13 TeV, 139 fb™ Expected limit+ 16 1
.E | ; 5 Other B - Expected limit +26 -
10° & =—_|—— g0 [ __ Observed 95% CL limit _
— : ' 1 ¢ —— Doubly charged Higgs
10— | : . =R = O E
= ! : ' ;'F===L_"—. = 8 1 - — o(pp — Hl,_ H.) -
[l — + = _
10 = E E = O N o(pp — HR Hg) 7
= ! : = i 3 BH* - F %) =100% |
B : | © ] | i
. : ] ] : ] ] ] ! |_ -1 _
g 1.4 N e ‘ ; 10 B =
o 1.2 _'b"'": ..... g e T P Iy ! e T e emmmeaa =
- 1.0 e c— - 5
8 0.8| ¢ pre-fitratio
8 0.6—| ¢ post-fit ratio B \\ .
l i _2 1 1 I 111 1 | 11 1 | I 1 1 1 | I 11 1 1 l 1 1 I 1 1 1 | 1 1 1 1

Control regions

Validation regions

Signal regions

400 500 600 700 800 900 1000 1100 1200 130C

m(H™) [GeV]


https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2022-010/

Conclusions

> New scalar particles are key experimental signatures for
many extensions of the Standard Model

> Broad comprehensive programme targeting signatures of
new scalars, pseudo-scalars and beyond the Standard Model
Higgs decays is ongoing

> Results in general consistent with SM expectations ( few local
excesses are observed and it is worthwhile to pay attention
to them)

> Looking forward to Run 3 results !

ATLAS-PHYS-PUB-2022-008 ATLAS-PHYS-PUB-2022-043

March 2022
18 60

[ | R = VV (semi-leptonic)

September 2022

............
......

Eur. Phys. J.C 80 (2020) 1165 40
|l - wz 30
Width=10% : ATLAS-CONF-2022-005
{ -2z 4 vy 20
1 Eur. Phys. J. C 81 (2021) 332
§ [ op o HH™ > WWWW
‘ JHEP 06 (2021) 146 10

sin(6,,)

ATLAS Internal

5 hMSSM, 95% CL limits
4 Run 2, Vs =13 TeV
3 — Observed
Ser g . N --- Expected
ATLAS Prellmlnary 2
GM Model, 95% CL I|m|ts
0 Jfs=13TeV, 139 fb" 1 1 AN, L
200 300 400 500 600 700 800 900 1000 200 300 400 1000 2000
m; [GeV] my [GeV]

New scalar/pseudoscalar:
X = yy (low mass)*

X — yy (high mass*
ttH/ttA — 4t

g2HDM H in multilepton, mc‘i'tl *
t— gX, X — bb, g = u,

Exotic decays:

H—- P79 —ai®7, a— bb
H—-Z7,7,—4l, H—> ZZ;, — 4l
H — aa — bbuu

Charged Higgs: ¥
t > H*, H > ¢b

H* > W*A, A¥e> uu

[ gg/bb HIA, HIA — 1t
/ 139 fo!

5 (2020) 051801

Phys. Rev. Lett. 12!
) ) H', H — v, 36.1 0™

[0 bib) HIA, HIA — bb
27.8 "

02 (2020) 032004

|:| H —>zz —>4llllv 139fb"

81(2021) 33

A—)Zh h—)bb 139fb1

arXiv:2207.00230

021-052
] 5454 hco pI ngs [
36.1- 798fb

AAAAAAAAA

[ tb) H', H" > tb, 139 o™

JHEP 06 (2021) 145
|:|H—>ww—>tvw 36.110"

78(2018) 24

Eur. Phy:
|l hh - 4blbbw/bb
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Xyl

01(2020) 012002

Phys.
Ot HHIA, H/A—>4 139fa

22222222 Thank you!



https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-043/
https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/PUBNOTES/ATL-PHYS-PUB-2022-008/
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Heavy Neutral Higgs: X — yy Phys.Lett. B 822 (2021) 136651

> Search for a heavy scalar X in yy final state

> 2 isolated photons with m,, > 150 GeV 7 NLAPSSRAR AR AR E
g i = s=13 TeV, 139 fo’ ——— Background-only fit =
> Template flt tO myy dIStrlbUthn 5104;_ -------- Generic NWsignaI at0.4 TeV _;
5103% ;;; 2::::2 Nw:g::: :I;T:V é
> Exclusion limits set on o X B(X — yy) 10° - =
> Largest excess at 684 GeV with 3.29¢ (1.300) local (global)  1f 4
significance 1 he
p A e e e S
> Limits are provided in 2D plane of width (coupling) vs mass %é i**mf#mﬁﬂﬁ*}w;+++W+t+ﬁw+ﬁmmwwmﬂ-4-A\Mﬂ}l.-m.ﬂ.%
for spin-0 (spin-2) models _ = 606008007000 720" 74001650 T800"2000"2200 3400
> Randal-Sundrum 1 model excluded for graviton masses My, [GeV]
M < 2.2, 3.9, 4.5 TeV with couplings _
k/Mp = 0.01, 0.05, 0.1 spin-2
spin-0 ATLAS {s = 13 TeV, 139 fo'! Spin-2
_ , 3.5

w

N

b N
(&) (&)
Local significance [o]

50 1000 1500 2000 2500

mg. [GeV]


https://www.sciencedirect.com/science/article/pii/S0370269321005918?via=ihub

Neutral Higgs: X — yy (low mass)

arXiv:2211.04172 %,

» Signal shape modelled by double-sided Crystal Ball
» Background shape is modelled by analytical function
> More complex fit around the turn-on region at 20 Gev

vlr‘ =L ELEALELE BN B [ JLELAL R BLALBLELE B LI ,.'r| lllll | ISNLALANL AL L N L L B L N B LB B B L
% 1 LATLAS Simulation Preliminary . % 1400 ATLAS  Preliminary pl
% [ Vs =13 TeV t simuiaton ©. o0k 15=13Tev, 63" wpy
E 08 99Xy — Singlefit £ - ]
> . m, = 30 GeV - - - Parametrization > 1000 ——_ 7
© - - © C —_— .
z 800F T —— =
S - - ]
- —_—
600/ ]
- —
— —

L B S B B B B B S B S B B B B B B B B S B B B

2200— ATLAS Simulation Preliminary  _o_ pgeudo-Data —
Smoothed Pseudo-Dataset —
—— Smoothed Pseudo-Data |

- - Nominal Shape

Events / 100 MeV

Residuals

|||||||||

PR I E
200 400
m,, [GeV] Profile



https://arxiv.org/abs/2211.04172

Heavy Neutral Higgs: ttH/ttA — 4t ATLAS-CONF-2022-008

» Search for heavy additional neutral Higgs-like scalar and pseudo-
scalar in 4 top processes in mass range [0.4, 1] TeV

» Avoids large negative interference from SM ¢t
> Dominant decay of H/A is gg — tt

> Only multi-lepton events are selected (2 same sign or > 3 leptons)

*: normalised to total background
o 0TI T IREERNRERE IREERN R RN RS R RRE R

with at least 6 jets and at least 2b-tagged jets, H; > 500 GeV r“‘ E{f&fw govac

> Trained 2 BDTs: a) to separate the SM 4t production from other SM B con. @,
backgrounds (SM BDT) and b) to separate signal from SM 4t (BSM ey " :
pBDT)

» Simultaneous binned likelihood fit over various discriminating
variables in CRs and SRs
> Results are interpreted in Type-ll 2HDM

> Limits on 6 X BR (with m;; = m,) and translated to limits on tan f

Data / Bkg.

oy L L L [ L S L ) L B L B B =y 3 0 OI.1 0:2 O..3 0:4 0.‘5 0j6 0.I7 0..8 0..9 1
I,f': 1__ATLAS Preliminary —e— Observed limit _ § ATLAS Preliminary —e— Observed BSM pBDT @ 400 GeV
‘,F - vg =13 TeV, 139 fb'1 ....... Expected limit 3 ] E =13 TeV, 139 fo! -=== Observed + 10_the°ry I
$ [ BSMdtops SSML I + o . 2.57 BSM 4tops SSML — — Expected _
9;3 i [ J+2¢ i ) _ [ ] Expected + 10 ¢y periment _
< Theory ] i
I 10" tanp=0.5 — 1 Scalar i
> - tanf=1.0 - 1
I P ] 1.5 1
a = 7
v B ] ]
B 1 1 _
1072 E :
- ] 0.5
] | | | | | | | | 0 - | I I I I :
-3 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
0 e e e e o 1 04 05 06 07 08 09 1
My [TeV] m, [TeV]



https://cds.cern.ch/record/2805212

Exotic decays: H = 1>, ¥» — Y, @ — bb  JHEP 01(2022)063

» Search for a cascade H — 7°7) — ag’ 7>, a — bb Higgs

from ZH production
» NMSSM scenario: y and )( light neutralinos, a - light scalar o Zion

20—

= — T T T
ZOData ATLAS

C — Bkg Model i (s =13 TeV, 139 ﬂo1
== SMMC Single top

o
<]
|

Events / 10 GeV
PS) 8
T I TTT

» Select on Z — [l to reduce backgrounds, 2jets + high MET "E R ..., ]
L . g
> Model of background distribution constructed from fits on 1 T L E
Control region 1 S G a———
i ? ® 6II(;ijet invz(;iant m;?s [Ge\}fo
» Limits via fits of signal distribution and background model to m m;
> Results are consistent with SM
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Exotic decays: H — Z,Z, — 4l, H — ZZ, — 4] JHEP 03 (2022)041

» Search for ggF-produced Higgs boson decay to one or two BSM £
vector bosons in 4/ final state Za
> Searches in High mass Z,Z, (HM 4l): 15-60 GeV, Low mass 2,7,  H-°5

(LM 4u): 1-15 GeV and Sing%le Z, (4l): 15-55 GeV Zs ,

. 14
» Template fits to < my; > = —(m, + my,) or my,
2 ¢
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Exotic decays: H — aa — bbuu Phys.Rev. D 105

b
»H — aa — uubb in gluon-gluon fusion production %b

_. h
»a — bb has large BRand a — u*u~ is clean decay mode >
+
» Choose 2u, 2 b-tagged jets in mass range 15 GeV < m,, < 65 GeV h
U
and my, ., < 140 GeV sEamas T o
. . . . 30F Vs=13Tev, 139 fb' c Total 3
> Train BDT to improve signal selection 3 250 SAincl+ BDT50502 AR
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Charged Higgs: H* — W*A, A — Uy ATLAS-CONF-2021-047

» Search for a charged Higgs Boson decaying to a pseudo );:K
scalar A and a W produced in association with a top quark g, o |
» ne final state is easy to reconstruct —— ~
> A signal has at least 3 jets (1b-tagged) with one electron and I 5
two muons M‘@
» Search is performed in mass range 15-75 GeV
» Upper limits are computed as a function of LN for various P R ATLAS et
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