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I Overlook

* The Standard Model (SM) and it's incompleteness
* Unsolved problems in the SM

* Dark Matter

* Dark Matter Candidates
* Hidden sector

* The PADME experiment
* Detector system

* Possible researches
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* Current status



I The Standard Model

Standard Model of Elementary Particles and Gravity

interactions / force carriers

What do we (don’t) know Bt
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* Still some questions
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* The Standard Model is a low energy approximation of a more
fundamental theory. e But which

theory?
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I The missing parts of the puzzle

* CP-vio

* Higgs
* Neutri

* GUT

* Baryogenesis

* More than one

ation
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o demonstrating the power of large-scale structure measurements to probe new physics.



I Dark Matter

* Fritz Zwicky

and the Coma Cluster

Vera Rubin
* Baryonic

* Non-baryonic
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I Possible Candidates
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Dark Sector Candidates, Anomalies, and Search Technigques

zeV aeV feV peV neV pev mev eV keV Mev Gev Tev Pev  30Mg
—l ] ] ] ] | ] | P BT I S SR B S R
| | | | | | | L B D D D D
ey
QCD Axion WIRP 5
<2 - - - - - = - - -
~ Ultralight Dark Matter € Hidden Sector Dark Matter e.|acﬁo|es

]

- -
~ Hidden Thermal Relics / WINPless DM

&£
-

e
Pre-Inflationary Axion

v

>
Post-Inflationary Axion Asymmetnc Dk

L 2

Freeze-In DM
>
SIMPs f ELDERS
-
Beryllium-8
—
Muon g-2

e
Small-5cale Structure

* >
small Experiments Coherent Field Searches, Direct Detection, Muclear and Atormic Physics, Accelerators

> 3>

Microlensing

-l | | ] ] | ] ! 5 . ! . . . . 1 . oy ]
~r—r—rr—rrrrrTrrrrTrryrrerrTrrTTTT T
zeV aeV feV peV neV pev mev eV ke MeV Gev Tev PeV  30Mg

Many candidates
Many fields for research
One may solve more than one problem

Throw a needle in the Universe or...

NMSSM

MSSM

Supersymmetry

Warped Extra
Dimensions

Little Higgs
QCD Axions

Axion-like Particles
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I Come to the dA'rk sector
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arXiv:1707.04591v1

Hidden-sector Dark Matter: Anomalies,

Production Mechanisms, and Detection Strategies
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BPRDOME The collaboration

Positron Annihilation into Dark Matter Experiment

M. Raggi and V. Kozhuharov, Adv. High Energy Phys.2014, 959802 (2014), 1403.3041.
M. Raggi, V. Kozhuharov, and P. Valente, EPJ Web Conf.96, 01025 (2015), 1501.01867.
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I PADME
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Small scale fixed target experiment M_. "=, * P, -P)

Non interacted beam
E+ @ Frascati beam test facility from DA®NE Linac
Positron beam (E ~ 550 MeV) on a thin target

Positron momentum is determined by the
accelerator characteristics

Missing mass technique

M, ~2-23.7 MeV
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I Fields of research

* Experimental searches for the dark photon

* The first experiment to look for the dark photon
in the invisible decay using e+ beam on fixed
target

* Dark photon escapes detection

* Possibilities for different portals - ALPs
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* Final states for ALP production
- visible - y + x (missing mass)
- invisible - yyy ory e+ e-

2 — —16
— T =10 "5

* Dark Higgs

* 8Be anomaly
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I Detector System

* Target
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I Detector system
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* Target
- 100 um thick polycrystalline diamond target
- information about incoming beam
(position, size and intensity)
- designed and assembled at the University of Salento (Lecce)
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* Mimosa
- monolithic pixel tracker
- information about beam position and divergence

* TimePix3
- not interacting e+beam
- position, time and energy of each particle. .| . . . |
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* Pveto

- 96 scintillating bars
* Eveto

- 90 scintillating bars
* Both invacuum (10-5 mbar) and magnetic field (~ 0.45T)

* HEPVeto
- 16 scintillating bars

¢ SiPMHamamatsu 513360 3 x3 mm2x25 ym cell

* Veto Bremsstrahlung events ‘ .

* Sofia University




I Detector system

* ECAL

arxXiv:2007.14240v2

- Detect the y in the final state
- BGO crystals
- 616 crystals 21 x 21 x 230 mm?

* SAC (Small Angle Calorimeter)
- 25 3 x3 x14 cm? PbF, crystals (Cherenkov)

- Angular coverage: [0, 18.9] mrad
- Two independent calibrations

- beam
- COSmic rays




PADME Monte Carlo and Padme
Reconstruction ==

 Detectors calibration

* Background studies
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I The data taking in real time
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I Conclusion

* The Dark matter may hide the missing parts of the SM

* PADME searches for portals that can throw some light on the
dark sector

* On 4/10/18 PADME started the commissioning data taking

* The collected data helped us to observe our detector’s
behavior

* Alot about the experiment’'s background was learned

* At the moment new physics run is ongoing
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