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The X7 an ly
Anomaly in the angulsr correlation of € '8~ pairz emitted vis Internal Pair
Creation [ATOMKI 2nomaly) in “Be. *He anc **C nuclesr tranzitionz [1].
Main properties of the hypothetical new particle:
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PADME experiment
The Pozitron Annihilation into Dark Mattar Experiment @LNF zearched A"
inthe 8*8~ = YA’ procezz during Run | and I
« g'-beam (E < 550 MeV) on 100um dismond target
« Dipole B-field bendz out un-interacting beam and charged particlez
= Electromagnetic Calorimeter (ECal) to meazure photons
* Small Angle Calorimeter (SAC) Bremm. rejection behind ECal hole
= Charged particle vetoes of plastic scintillator bars

T, ~05

2
L ) eV for the vector caze
0.001

J.=L ®Jy®]y2ndP. = (-1)" PPy 0

identify the nature of the particle [2]
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Production mechanism Analysis strategy Collected data

Rezonant annihilation: €6~ = X, and zearch
for visible decayzinto 8*e~
12x i, /4

OresV) = o R
My (VE-my ) +TF /4
@PADME Vs = \[2m By 2nd G, (VE)
increazez f \§ = L
=> invariant mass scan procedure [4,5]
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Main SM background proceszes: Ehabha
zcattering & YY-production = Improvements of
experimental setup

Fixed target experiment: - and t- channel
kinematics can be distinguished
> X, rezonant production haz zame
rce of Bhabha z-ch |
> Full Bhabha zcattering strongly boosted in
forward diraction
> Set of cuts zelecting events in central region
where background is comparable to the signal
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Run lIl experimental setup:
B-field off to detect final state particles with ECal
and

Data taking lasted 3 months at the end of 2022

= Acquired luminosity ~ 6 x 10?2 PoT:

* 47 points in 260 < Epgm < 300 MeV with
og 2 0.7 MeV

* Spointzin 205 < Epeqm < 212 MeV

= 1pointat Ep g = 402 MeV

e
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Qut-of-rezonance points:

* Uszing kinematic relation between E, and 6,
=3 very good zignal to background zeparation
Pure SM measurements

Comparizons with data and PADME full MC [5]
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Preliminary results and conclusions References

The data analysiz iz in progress

= PADME will zet stringent imits on both vector and

hypothezez [5]

* Meazurements of crosz sections of involved SM proceszes below 20 MeV will be performed
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nitted via Intarnal Pair The Positron Annihilation into Dark Matter Experiment @LNF zea
wclear tranzitionz [1]. inthe 8*8~ = YA’ procezz during Run | and I
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b Analysis strategy Collected data
""" R T e ===« _| Fixed target experiment: s- and t- channel Data taking lasted 3 months at the end of 2022
% 100 110 120 120 140 160 170  kinematics can be distinguizhed * Acquired luminozity ~ 6 x 10?2 PoT:
) . ©(degrees) =3 X, rezonant production has zame * 47 points in 260 < Ejp gm < 300 MeV with
Ores(VS) = ( - mii] T2 /8 acceptance of Bhabha z-channel og 2 0.7 MeV
; ‘_—V % "” -> Full Bhabha scattering strongly boosted in * 5pointzin 205 < Eppqm < 212 MeV
@PADME V5 = \(2m Ep o 2nd 0, (vE) forward direction + 1 point 3t Ep g = 402 MeV
increazes f 5 = My, > Set of cuts zelacting events in central region
=> invariant mass scan procedure [4,5] where background is comparable to the signal
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Run lIl experimental setup:
v, vector-electron  Gaussian beam spread > B-field off to detect final state particles with ECal

coupling Oy beam energy spread and
S
— S
perPol 0; NapZ [ ™, \
N e a2 (2 B | : .
17 My \* ' ) Out-of-resonance points:

= Uszing kinematic relation between Ey and 6,
=3 very good zignal to background zeparstion

* Pure SM measurements

* Comparizons with data and PADME full MC [5]
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The data analysis iz in progrezs AL pahorkary et al, Pios. Rew, €, 106(614061601 [2022)
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* Meazurements of crosz sections of involved SM proceszes below 20 MeV will be performed 4] E_Nardi et p: A 9\, :r:s:m 2018

Main SM background procezses: Bhabha
zcattering & Yy-production = Improvements of
experimental setup
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o The Positron Annihilation into Dark Matter
Experiment — PADME @LNF

E,=2.10 MeV
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90 100 110 120 130 140 150 160 170  kinematics can be distinguished = Acquired luminosity ~ 6 x 1072 PoT:
©(degrees) =3 X, rezonant production has zame * 47 pointsin 260 < Ep g < 300 MeV with
OreslV8) = ™ (= - n acceptance of Bhabha z-channel og 2 0.7 MeV
‘o (Vs i m‘"] I,/ -> Full Bhabha scattering strongly boosted in » 5pointzin 205 € Epyqm < 212 MeV
@PADME Vs = (2, Eppam 3nd 0,5 (V5) forward direction + 1pointat Ep g = 402 MeV
increazez i \E = my > Set of cuts zelacting events in central region
=> invariant mass scan procedure [4,5] where background is comparable to the signal
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Run lIl experimental setup:

gy, vector-electron  Gaussian beam spread > B-fiald off to detact final state particles with ECal

coupling Oy beam energy spread and rrveat
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Y7 \ = OQut-of-rezonance soints:

= Uszing kinematic relation between E, and 6,
> very good zignal to background zeparstion

* Pure SM meazurements

* Comperizons with dats and PADME full MC [6]

Main SM background procezses: Bhabha
zcattering & Yy-production = Improvements of
experimental setup

Preliminary results and conclusions
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The data analysis iz in progrezs
= PADME will zet stringent limitz on both vector and hypothezes [5]
* Messurements of crosz sactions of involved SM procezzes below 20 MeV will be performed
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