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Big questions

Hierarchy problem

Charge

Neutrino mass quantization

Hidden Sector
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New analyses presented today (C\VIS, ATLAS)

D. Vannerom, 08/03/2024



New analyses presented today (C\VIS, ATLAS)

Standard objects

Exotic signatures
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Search for RPV Supersymmetry in events with many jets

SUSY

2 methods:

AN

Jet counting
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Search for Supersymmetry in events with ttbar + ETmiSS ATLIR

2401.13430
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Search for invisible particles + single top quarks sthion

2402.16561
Dark Matter interpretation (vector/scalar) XGBoost classifier to define SR:
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Search for higgsinos using displaced tracks

ATLAS

EXPERIMENT

susy jet
p
~O ot
X1 Am(xt, xV) ~ 0.3-1 GeV
-0 = decay flight length ~ 0.1 -1 mm
)Zit N X1
p N
N\
i

The transverse impact parameter significance:

S(do) = |do|/o(dp)

is relevant to isolate signal events

Event selection:
- Trigger on MET (from ISR jet + invisible higgsinos)
- Tracks pT <5 GeV
- Reduces leading W(zv)+jets background
- Track pT > 2 GeV
- Reduces subleading Z/W+jets background
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Search for LLPs using displaced vertices

2402.15804
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CMS
Search for Fractionally Charged Particles (FCPs)

2402.09932

Dark QED (hidden U(1)): 59807 W TVl Results for 2018 data
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Search for LL neutral particles from Higgs decays via VBF LR

2311.18298
. Main BG: misidentified prompt QCD jets
Dark QED (hidden U(1)): = ABCD method ATLAS {5=13 TeV, 139 fb*
= Dark photons kinematically mixing with SM N
hypercharge %
Dark photon jet (DPJ): =
- f=u= uDPJ Event selection = 10
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Search for resonant production of dark quarks (dijet) athret

2311.03944
> E
Dark QCD (hidden SU(3)): Ay Mg My, mp, & ¢ ATLAS [ Background ]
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Search for new

physics with emerging jets

Dark QCD (hidden SU(3)):
- Scalar mediator X gar
- DarkquarksQ_ .

k

Event selection:
- JetpT/HT triggers

- 24 jet with pT 2100 GeV

- High HT

D. Vannerom, 08/03/2024
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model-agnostic (left) and ML (right)
Down: results for flavor-aligned with
model-agnostic (left) and ML (right)
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CMS
Search for Soft Unclustered Energy Patterns (SUEPs)

EXO-23-002
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. S 0f Tp=075Gev , {1 2 . e ]
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Search for HNLs decaying to e, mu, and tau (hadronic)

DY, Z-mediated,
Majorana HNL

e+
q -
W+ A\
N o=
q b4
g+

VBF, W-mediated,
Dirac HNL

’

q

Search region definitions

m(3¢) minm(£*67) my

pr(€) m(3¢) minm(£He7)

my

e ;
ossepair K0 () MR Gay SRmame  OSSFpair [R ol ™Gy | (Gay SRname
Low-mass selection High-mass selection

e =08 =& e any Lal No >55 <100 any <100  Hal

10°20 Le2 >100  Ha2
20-30 La3

=30 Tad >100 <100 <100 Ha3

30-55 <80 <10 any La5 100S100)

Srr 553 150250  Has

20-30 La7 >250 Haé

>30 La8 100200 <100  Ha7

Yes <30 <80 <10 any Lbl >100 Ha8

10-20 Lb2 >200 any Ha9

2030 Lhs Yes 555 <75 any <100 Hbl

>0 I 100200  Hb2

30-55 <80 <10 any b5 L
10-20 Lb6

20-30 Lb7 >105 <100 <100 Hb4

>30 Lb8 100200  Hb5

200-300  Hb6

300-400  Hb7

>400  HbS

100200 <100  Hb9

100200  Hb10

200-300  Hb11

>300  Hb12

>200 <100 Hb13

100-200  Hbl4

200-300  Hb15

>300  Hblé
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BDT used for signal extraction.
Example of input variable:

Events / 5 GeV

O W Data/ Pred.

Events / 15GeV

Data / Pred.

138 fb' (13 TeV)

10° CMS + Data v -
—HNL20GeV [J2zz
10k IF‘,OV: ‘mass, 0t - HNL40GeV [EWZ
Ten HNL60GeV [ Other
B Nonprompt %55 Total unc.
10°F 3
10°

Results:
very complementary to
the next HNL search

CMS

2403.00100
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Search for HNLs decaying in the muon detector

Majorana (left), Dirac (right) HNL

CMS
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Outlook

New physics is being hunted in every possible corner!

- New exotic signatures are being probed:
- Displaced vertices/tracks
- Emerging jets
- Exotic charge - dE/dx
- Delayed decay (HNLs)
-  SUEP
Dark jets
- New tools are constantly being developed:
- Machine Learning algorithm
- (Graph) Neural Networks
- DBSCAN clustering
- Extended ABCD methods

D. Vannerom, 08/03/2024
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SUSY combination papers
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