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BROME  X17 anomaly @ ATOMKI CNFN

« Anomalous excesses in angular correlation of ee~ couples produced via Internal Pair Creation
of Be, “*He and '*C observed by the A. Krasznahorkay & collaborators.

Phys.Rev.Lett. 116 (2016) 4, 042501  Phys.Rev.C, 104(4):044003 Phys. Rev. C 106, L061601
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https://journals.aps.org/prc/pdf/10.1103/PhysRevC.106.L061601

FRDME Global AE vs angle con3|stency

Neutrino constraints and the ATOMKI X17 anomaly PHYS.REV.D 108, 015009 (2023)[—

Using the angular data only (11 measurement)-> 62" ~ 2arcsin (ﬁ)

An analysis with the angular data alone of 11 differ-

ent measurements finds that the data is well described =
by a new particle of mass my = 16.85 + 0.04 MeV with > GEJ
an internal goodness-of-fit of 1.8 calculated from Wilks’ =
theorem at \2/dof = 17.3/10. We use only the best fit §
|

. . =
Using the width for (3 measurements) 3
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M, ,,=16.85 % 0.04 MeV

Angular and width data Next, we add in to the analysis the latest width in-
0.0025 F Am(f"ﬁf," _}T(‘fl\:i‘iff?ﬂ) formation from each element and include a prior on ¢,
) " NoBeisospin effects  since X needs to couple to protons and/or neutrons
S 0.0000 12,30 BR(X »ete)—1  on the production size. There is a stronger constraint
" o =l Best fit:  See the next section for more information. We find an
_ 1}: ity 1680 okay fit to the data at the same mass myx = 16.83 MeV,
—0.0025 | pe gp = £0.0019 en = +5.8 x 1073, and Ep = £2.4 X 1077, see fig. ». We
0.02 ' note that the signs of ¢, and £, must be the same due
to the non-trivial degeneracy structure shown clearly in
== the £, — £, panel of fig. ”. We have confirmed that the
@ _Aj/
w 0.00 f . &
&\ / = =
— Data form 2Be, “He, '2C are consistent and point to:
e -02 - 1 1 1 1 . !
16.50 16.75  17.00 —0.00250.0000 0.0025
myx [MeV] Ep
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PRDME Dark sector candidate hypothesis

A dark matter candidate identikit:
1) It should be stable (or at least have an average lifespan of over 13 billion years!).

2) It should be electrically neutral or have strongly suppressed interaction with ordinary matter.
3) It should be massive to have gravitational interaction

Portal
Standard Dark
Model frmsssnsnns . ---------- Sector
. . . Mediat
Possible portal mediator to the Dark Sector - Light DM ESE.*’;?;V::;' * Dark mattor
Dark sector candidates can explain SM anomalies: (g-2), 8Be, proton radius teraction wih - Other dark partes
HEP open issues Portals Laboratories . The mediator can have a small mass (MeV - 1 GeV)
trong CP probl . .
Stong 8 problem ) ) « Dark sectors particles can have their own new forces (dark
flavour puzzle axnon/ ALP DESY fO rce S)
SLAC
LI g:isnczﬁ ffA'Rcm) * Due to its small mass the mediator can be produced at low
_ CERN
neutrino masses JLAB remiab  €Nergy accelerators
EW symmetry breaking . |t can decay back to ordinary matter, “visible” decays, or
hierarchy of scales /. JPARC (v) | not, “invisible” decayS.

matter-antimatter asymmetry
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BPROME  X17 particle hypothesis CNFN

Theory insights based ATOMKI data: (assuming P conservation and resonance emission)
* My~ 17 MeV, Br(e*e— X17) = 5 x 10 Br(e*e— yy)
2
« T, =0.5 ( IV ) eV for the vector case
0.001

« Scalar excluded by parity conservation in Be
« Pseudo scalar disfavoured by the 2C observation

N, Jf * Scalar X Pseudoscalar X Vector X Axial Vector X
el I Oif}f 27) O (37) 0 (29), OF) (34)
°C(17.23) - oY (27) z OL) (29), OL) (34) oL 37)
‘He(21.01) 0 ogg (39) : O] (40)
(He(2021)) 0" [Of 39) : o @)

What next in particle physics experiments:

« Explore the all-possible solution to search for signal outside nuclear physics

« Concentrate attention on Vector and Axial Vector case. Theoretically favoured solutions

« Don't forget Scalars and Pseudo scalars. Nature can always be different from what we
expect!

* Try to be as much model independent as possible
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* New physics interpretations not fully excluded - still some phase-space available
 The PADME experiment is sensible to this mass range

Vector Pseudoscalar
- 107
103
o) Q
(g-%_fiﬂi PEHEET §
N g _as ! S
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©
a > | g
4 10t I
104 ATOMKI : 3
S
104
102 101 >
Phys. Rev. D 101, 071101 m, [GeV] Phys. Rev. D 104, 1111102 my, [MeV]
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.101.071101
https://journals.aps.org/prd/pdf/10.1103/PhysRevD.104.L111102

[PRODME Light DM search techniques @ accelerators (CINFN

' I L) 4
Main techniques: seam | A
* Fixed Target: >|-—-—-—>

1. Thin target: Trea

 Direct production

« Search for decays through event reconstruction (tracking)
2. Secondary beam:

» Usually in a thick target

» Searching for new particles in meson decays > My usually limited by meson mass,
coupling sensitivity and statistics

* Beam Dump: Beam B @ .. v
* Production: X-strahlung, shower, absorption of secondaries ---r:::.
» Detection: everything is signal vs kinematics of the final state AN T, A

* The new particle has to survive the passage through the dump

« e*e" colliders:
» Associate production of new states
« Sensitivity depends on the resolution on invariant/missing mass of the final state
 Also searches through meson production and constrained initial state
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[PRDME Resonant search on fixed thin target (INiN

2
Ores & % tZ 8 (Eres — Epeam) 9o0es with Z - dominant process et et

with respect to alternative signal production processes. X,
« /s hasto be as close as possible to the expected mass > fine

scan procedure with the e beam - expected enhancement in

\/s over the standard model background

e e
Analysis strategy:

1. Change beam energy with a fine spacing in the 250-300 3. Calibrate and measure the luminosity
MeV range 4. Go bump hunting
2. Fit the background

2
gv, NypZ E...E beam energy spread
N;;)Z' o - ftar i f(Eres: Ebeam) f( res beam) gy Sp
€ - Gaussian with spread SE

The INFN-LNF Beam Test Facility (BTF) is the perfect facility, considering its energy range, to
perform this job
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PROME The PADME experiment (NN

« Positron Annihilation into Dark Matter Experiment: borned to look for -
e* high energy

ete™ - yA' based @ Frascati National Laboratories (LNF-INFN). Dipole magnet veto
« etbeam (E<550 MeV) on a diamond active target 2 cm x 2 cm x100 T i o
MM S —————— —
« Measure of AMZ;.. using a BGO ECal. eJJ ________________________ ___y_%c
« Could be sensitive to sub-GeV new physics (e.g. ALPs) "e“‘"'Acg:L R
target e~ veto [ ECAL

Can exploit the resonant production of X17 - fine scan: PADME Run lll.
« Some modification to the setup were necessary
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PRDME PADME — The facility @R'

« Positrons from the Da®NE LINAC up to 550 MeV, 0(0.25%) energy spread
« Repetition rate up to 49 Hz, macro bunches of up to 300 ns duration

* Intensity must be limited below ~ 3 x104POT / spill against pile-up

« Emittance ~1 mm x 1.5 mrad @ PADME

MvlarW

G
290 «F _eu ™)
A 8 0 00 O

i
_ —@ Collimators

A\ = »
) ¢ > d S — Bt
e o3

Past operations:
Run | e primary, target, e* selection, 250 um Be vacuum separation (2019)

Run Il e* primary beam, 125 ym Mylar™ vacuum separation, 28000 e+/bunch (2019-20)
Run Il dipole magnet off, ~3000 e*/bunch, scan s'?around ~ 17 MeV (End of 2022)

Run IV same conditions as Run Il (currently ongoing)
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PRDME PADME - The detector e '.—...;;4

, Scintillating e*, e VETO Beam monitor

Dipole magnet

Vacuum vessel

e* veto

Active A AN EEEEEEEEEEEEEEEEEE

target  e-veto

il A\ BGO ECAL
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ProME Run Il - setup C(INFR

Main SM background are Bhabha scatterings and yy pairs productions, fitted directly from data - needed some
setup optimization:

* Active diamond target

« Charged particle veto not used

 PADME dipole turned off 2 no magnetic field after the target interaction

* New in front of ECAL added to identify charged particles

» SAC replaced with a TimePix3 beam monitor and a Leadglass luminometer

Electromagnetic
e* veto Ca."unmetar_
HEEE /M' l ‘
H :
Active Diamond € | TimePix3 +
Target 77/ "" LeadGlass
e veto /
Charged Particle
Tagger
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BProME Run Il - dataset k

Data-taking divided in 3 parts:

» On resonance points @ (263-299) MeV - scan 1 and
2: 0.75 MeV spacing, 16.4 MeV < My, < 17.5 MeV,

~1x10 " NPoT per point

» Below resonance points @ (205-211) MeV: 1.5 MeV
spacing, used to normalize the absolute yield
» Over resonance runs @ 402.5 MeV: 2x10'% stat, used

to validate NPoT measurement

Some terminlogy:

« “Period”: a point at a fixed beam energy, typically lasts 24

hours

« “Scan” a chronological set of periods typically decreasing

in energy

« Scan 1 and 2 periods spaced ~ 1.5 MeV but interspersed

in enerqy

» Detailed Geant4-based MC performed for each period

Oct 14 2025
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PROME Analysis inputs (INFR

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Frascati

N,(s) / (Npor(s) X B(s)) =K(s) [1 + S(s; My, 9) ] to be compared to N,(s) / (Npor(s) X
B(s)) = K(s)
Inputs:

* N,(s) number of two-cluster events selected - our signal candidates

Npor(s) number of e* on target from beam-catcher calorimeter

B(s) background yield expected per POT

S(s; My, g) signal production expected for {mass, coupling} = {My, g}
signal acceptance and selection efficiency

K(s) DATA-MC scale factor with a possible dependence from s

Aim: measure and evaluate systematic errors on:

* N, (bkg subtracted) on « Signal shape
data  MC Expected Yield

 PoTs

 Signal Efficiency

Oct 14 2025 Hunting X17 at PADME - E. Di Meco 14/32



Selection algorithm as independent as possible on beam
and detector conditions:
« Selected a cluster pair with the following criteria

e Maximum radius defined by ECAL dimensions

» Energy within the “two-cluster” kinematic range

« Minimum radius within the “two-cluster” kinematic range

—> following the beam center conditions

« ECAL lllumination affected by material along the beam
line (below flange) - Cut regions in ¢

 Mutual cluster conditions:
* AT (cluO-clu1) <5 ns
* AR (cluO-clu1) > 60 mm (Minimum GG difference)

* ¢ — P, vs 8, + 0, cut in the center of mass frame
iIsolates the signal

Oct 14 2025 Hunting X17 at PADME - E. Di Meco
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PROME $1 — P2 VS 01 + 0, > Ny(s) (INFR

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Frascati

* Neglecting m_/E terms, the c.m. angles are o
indgpendgm on the lab energies | « Statistical error: 6N, ~0.6% up to 0.7%

% Systematic uncertainty due to bkg
subtraction: 6N, ~ 0.3%

+ Gut range: 36 around the mean value

» Flat beam bkg in ¢p; — ¢p, = bkg level < 4%

* ¢, — ¢, vs 64 + 0, cut isolates the signal

Statistics ~0.6
» Bremsstrahlung tail in 8, + 8, > To be e S— 0.3
removed with MC shape using the sideband
. Total 0.65
region
e 4 B T T T T T T T T T T T T T T = L B L L L L L B L L LI BRI
o - ] 3 - =
© " . . 1,160 ;08 \ data 3
E Lo way 3l Selectionregion S0 ++++++++++++ Entries 28402 1
S UL stdDevx 0.0927 1850 2 o7t Sideband # 4, Mean 3.131 -
% a5l SDevy 0104 / E N E oo region + : Std Dev 0.1105_;
E:' U o 05— : # Brem MC -
3.01% Tgtr = Entries 753 7
? e o 30 0'45 * *+ Mean 3.005 1
2 5??’- ~ - Moo 03~ ¢ *¢ Std Dev  0.1947 -
E E 0.2; : t‘ é
2.0F Sideband region -0 oL b ’, =
Lilssasliseloendaastisslieelasqlisal iss gl 0 0:.|.q“‘.'"‘|"".""."|'“‘T’T‘T»’M‘%‘.«....#-..“,.mww
2224 2628 3.0 32 3.4 3.6 3.8 4.0 27 28 29 3 a1l a2 33 a4 35 38
o - ¢0_[rad] 0, + 6, [rad]
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INFN

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Frascati

« Events surviving the whole set of cuts, also related to the time difference of the 2 Clusters

« Energy sum of the 2 clusters selected gives back the beam energy (as expected for a two-body
final state)

« ECAL relative energy resolution ~ 5%

7)) 0.1 L L L AL L L DL A R
$ ool oama : 4007 TR 180
- Ve _ * ] — B Entries 9756
€ .08 Enres 29573 = > - Meanx 001476 =160
w VY. = Mean 3101 E é’ 350 Meany  266.1 _
0-075_ StdDev  16.56 E — N - - Emg: :'3333 177140
0.06F N o N - - To1412
E_Mc { uf 300> =
005:— Entries 62573 = .|.‘_ B 1100
- Mean 1.773 = O - N
0'04Z StdDev  15.81 3 uy 250 1780
0.03f E : 1-60
0.02f = - -
g : 200— —
q50 560 50 ©0 50 100 150 1500 o Tl
Eycam-E-E, [MeV] 20 -15 10 -5 O 5 10 15 20
AT [ns]
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The expected background / e+, B(s), is determined with

MC + data-driven checks

Reconstruction efficiency taken into account:

« Data/MC efficiency with tag-and-probe technique

« bkg subtraction at tag level dominates the statistical-
systematic error > 6B = 0.35%

« Cut stability at MC and Data level also under control
together with COG (beam) variations

B(s) [10]

Oct 14 2025
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Sows | Enorona

MC statistics

0.40

Data/MC eff. (Tag&Probe)  0.35

Cut stability
Beam spot variations

Total

Di Meco

0.04
0.05
0.54
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EROME Positron on target > NPoT(s) INFN

* PoTs measured with the end-of-line lead glass calorimeter = 2% scale error on the calibration

considered

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Frascati

» 2 main effects: radiation induced loss + energy loss in passive material
» Run lll radiation dose ~ 2.5 krad - transparency changes for O(krad)

«» Estimated from 3 flux proxy observables: Qugetx » <Egca™, period multiplets
** LG yield decreases with relative PoT slope of 0.097(7) - Slope error included 6Np,1=0.35%

% Constant term uncertainty of 6Np,1=0.3% added as scale error

» Loss due to beam movements during the whole Run |ll & passive material crossing
% Checked against data of October test beam + MC simulation - systematic correlated error 6Np,7=0.5%

Uncorrelated systematic errors Common systematic errors

Source Error on Npot [%] Source Common error [%]

Statistics, ped subtraction
Energy scale from BES
Rad. induced loss, slope
Total

Oct 14 2025

negligible pC / MeV (JHEP 08 (2024) 121)

0.3 Energy Loss, data/MC 0.5
Variable, ~0.35 Rad. induced loss 0.3
0.45 Total 21
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https://link.springer.com/article/10.1007/JHEP08(2024)121

» Uncorrelated uncertainty on gg(s) = N,(s) / ( NPoT(s) B(s)):

-

T T T I T T T I T T T I T T T l T T T

0.014

N

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Frascati

Uncorrelated errors

0.01

Source Uncertainty (% per energy point)
Na(s) 0.60
001 2 B(s) 0.54
NPoT(S) 0.35
Total on gg(s) 0.88

Relative error per period

- L. - ! - u . K(s), constant term
N EgEgH l.. n"s --..-I.. ‘. n By .-. i ] Source Uncertainty (%)
0. 008 __ [ | ] Lead-glass calibration 2.0
— A A - Absolute B yield 1.8
I A A A - .
0.006— N NN Y Sl Y SR S E A VR VY W A P AA —] Enel:“gy'-lostv, correction to {VpoT 0.5
B ® © 0 00000000000 00 0 00 &° 00 ©0® 0090 00 900000 B Radiation-induced correction to Npor 0.3
- % x x B Total 2.8
X x x %
O 004 I % x ® % w 5 x % - :
= = x % %X % X w X 3% % % XXX x x — K (s), \/s-slope
- o4 =
= X X X % X ] Source Expected value (%/MeV)
O_ 002 = . ] Radiative corrections —0.6+02+£0.6
~ PADME preliminary < Total —0.6+0.6

e ¢ p 1 s ol ¢35
1%.2 16.4 16.6 16.

17 172 174
s1z (MeV)
* Next step: is ggr(s) compatible with 1 or 1+ S(s) IB(s)?
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BRDME Signal shape and CNFR

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Frascati

 Electron motion inside the target changes significantly the shape of the resonance - not
anymore just a gaussian with o equal to the beam energy spread

« Parameterized S vs E,_,, with a Voigt function: 5 S(Ebeam, My =17 MeV, g, = 1)

o ® e motion absent

® e e-motion included-

x10

» Convolution of the gaussian BES with the Lorentzian g

PIII'II-

« Uncertainty in the curve parameters as nuisances:

5
* Lorentzian width around the resonance energy:

1.72(4) MeV 4

3

2

- Relative BES: 0.025(5)%

« Expected background signal efficiency determined
from MC:

 Large cancellation of systematic errors seen
using 974 80 282 284 & D86 29

PRL 132 (2024) 261801 Epeam [MeV]

BES = 0.3%

o Fit with a straight line, include fit
parameters as nuisances:

 Errors: 6P0/P0O ~ 0.1%, 6P1/P1 = 3%,
correlation = -2.5%
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IPRODME Possible K(s) scale effects CINFN

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Frascati

Radiative corrections evaluated using Babayaga = e*e (y) and yy(y) (Nucl. Phys. B 758 (2006) 227, Phys. Lett B 663 (2008) 209)

=

'E B T T T T T 'E [ T T T T T T T T T I T T T I T T T I T T T I M

L —— Bhabha & 1.04- — Bhabha + 7y ¥2/ ndf 35/39 ]

E I~ —_—— q‘n'r E B PI‘Ob U.GE —

g 105 h B 1.02— p0 0.97 +0.00065 —

< | | | . S T p1 0.0058 +0.0024 -

m - l m — _

E 1.00— | | | | || | | - E 1.00— —

m B l — i =] m - -

Dn: L [ | 4y i : N ] t?: - ]

= T | FHt l 1 ] t _ ﬂ'.gﬂ__ I. Tiillllll I.il I Lyl il[*}*!llil" {I |

0.95— ] - i .i { t[lll}li il}[ilt””* 'l I .

- 2/ ndf 47/39 2 /ndf 40/39 1 090 e

0.00— Prob 0.17 Prob 0.4 — - .

- po 0.98 +0.0026 p0 0.97 +0.00046 0.94— —

- pl 0.0059 + 0.0096 p1 0.0061 +0.0017 - = .

I S T N T T R S T RS SR B P P SR R T RIS RN B
085——%2 16.6 16.8 17.0 17.2 17.4 T Y 16.6 16.8 17.0 17.2 17.4

(s [MeV] s [MeV]

Possible offset 2 -2.8% @ 16.92 MeV
Possible slope with \/s > -0.6(6)% MeV-1

The scaling with the below resonance is affected by a -1.5(1.5)% shift because of radiative correction, but the
expected total error covers forit: 1.8%(B) + 2.1%(Nps7) = 2.8%

Insertion of Babayaga-generated events in the MC (up to 10 y’s) = no effect on g(s)
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https://arxiv.org/pdf/hep-ph/0609313
https://arxiv.org/pdf/0801.3360

« Evaluate expected 90% CL UL in absence of signal

* Modified frequentist approach, LEP-style test statistic

N

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Frascati

« Likelihood fits performed for the separate assumptions of signal + background vs background
only, define Q statistic based on Likelihood ratio: Q = LS + B(g,., M)/ LB. The likelihood includes
terms for each nuisance parameter pdf

. For%ggiven My, CLs = P4/ (1 —Pg) is used to define the UL on g,
o 17 -
> N
? 09 KLOE, 2015
0.8
0.7
0.6— =
= 90% CL UL: E
0.5 — CLs Median |7
VIS B $csi2c [
e Qe Ecsne |
- e s N RL median =
02 B B B owm owwome Bkg stat only [
0.1 NA64, 2019
16 16.5 17 17.5 18 18.5
M, (MeV)
Oct 14 2025

N
B
Npor
TOTAL on ggr
TOTAL on K(s)

Hunting X17 at PADME - E. Di Meco

0.6
0.35

0.55
0.88
2.1

Pseudo data (SM
background) is
generated accounting
for the expected
uncertainties of
nuisance parameters +
statistical fluctuations
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PrRoME Unblinding procedure (NN

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Frascati

To validate the error estimate, we applied the procedure in JHEP 06 (2025) 040

« Aim to blindly define a side-band in gg(s), excluding 10 periods of the scan

« Define the masked periods by optimizing the probability of a linear fit in s1/2
1.Threshold on the y? fit in side-band is P(x?) = 20%, corresponding to reject 10% of
the times
2.1f B4, check if the fit pulls are gaussian
3.If (4, check if a straight-line fit of the pulls has no slope in s'2 (within 2 sigma)
4.1f B4, check if constant term and slope of the linear fit for N,(s)/B(s) are within two
sigma of the expectations, i.e.: +4% for the constant, +2% MeV - for the slope

Successfully applied:
1. P(x?*)=74% ]
2. Pulls gaussian fit probability 60% ===) Ready to unblind
3. Slope of pulls consistent with zero

4. Constant term =1.0116(16), Slope = (-0.010 +- 0.005 ) MeV-"

Oct 14 2025 Hunting X17 at PADME - E. Di Meco 24/32



Some excess is observed a ~2.5c¢ local coverage

N

Istituto Nazionale di Fisica Nucleare

Laboratori Nazionali di Frascati

3
. At My = 16.90(2) MeV, g, = 5.6 x 10, mg i O mpp— y
the global probability dip reaches 3.9. B [ xeoeanns ]
111 %, corresponding to (1.77 + 0.15) 0.8 [ wes s .
o one-sided (look-elsewhere calculated - 90% CL UL: B-only -
exactly from the toy pseudo-events) 061~ e u
- Asecond excess is present at ~17.1 04:_ e e
MeV, but the absolute probability T — observed fimit .
there is ~ 40% = ]
« If a 3o interval is assumed for '
observation following the estimate My = 0
16.85(4) MeV of PRD 108, 015009 % , R~
(2023), the p-value dip deepens to 2.2. ;10 , o Lacal pI:obabiIityy
0812 % corresponding to (2.0 + 0.2) o 10 . . l |
one-sided 16 16.5 17 17.5 18 18.5
M, (MeV)
ArXiv:2505.24797 [hep-ex]
Accepted from JHEP
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BPROME Box opening - 2 (NN

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Frascati

Check the data distribution vs likelihood fit done to evaluate Qobs(S+B)
Fit probability is 60%

g 1>i T ﬁ'\. 1 - 1 0 B I I 1 I I | 1 I I I I I I l I I I | | 1 I I 1 i
m .' I 90% CL UL; past experiments - — .

u T ] [\ - ® Sideband data, Scan 1 -
0'8:_ e _: S [ [ Sideband data, Scan 2 PADM E n
0.6:— 0% GL UL: Bonly _: 1 '08 n . Masked data, Scan 1 —
5 %E:u: EEW ] - . Masked data, Scan 2 .
04l gt 1 061 Sideband fit |
u - B S A Sideband fit in masked region .
> B —o— S+B fit N
3 1 w. .A-":?""""" — _
§10'1 % #~  Global probability 1 .04 _— __
110‘2 | ﬂ']' | * Local probability B + + + i
16 16.5 17 17.5 18 18.5 — —
M (M) 1.02 ' .
B Masked point of scan 1 i + -
. 1.00— _
@® Masked point of scan 2 - + -
. Sideband pOint Of scan 1 0 98 i 1 | 1 1 ] | 1 L I | 1 ] I | 1 1 1 | I 1 1 | 1 |

. Sideband po|nt of scan 2 16.4 16.6 16.8 17.0 17.2 17.4
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INFN

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Frascati

Check on the UL behaviour comparing the bkg-only hypothesis with the B+S( m=16.9 MeV, g, = 5x10-4)

Oct 14 2025

9

1
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1

—

X

M, =16.9 MeV
g"=5>( 10"

[I CLs +2¢ D CLst1c

90% CLUL:B+S

90% CL UL: B-only
"""" CLs Median

[ JeLs+2
[ JeLs+o

-------------- Bkg stat only

—— QObserved limit

NA64, 2019

| | ! I ! |

18

=
b
_—
=
®
S

Hunting X17 at PADME - E. Di Meco

m1||t111]11|||||||I||||I1||1|||1|!|||11|11|lllu

&)
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« After box opening, can check ageing correction applied, slope was 0.097(7)

» Fully consistent (observed excess alters only marginally)

INFN

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Frascati

« Avery compatible slope to the one used as nuisance for the radiation induced effect is found (when not
applying the correction) with no significant change in the locations of the excess (distant 1 month apart)

and in the global p-value

T T ] T
2 [ ndf

X

Prob 0.07929
pO 0.9274 +£0.001167
p1 0.1006 £ 0.004158

T T T T ] T
57.8/44

——
/
lIl]lJllIll|ll//l|lll|lll|l

PADME Preliminary

27 Oct 2022
2 1
.M -
. 0.98F
8 el
Z 096
S .
5 094
§ 0921
Is -
o 0.93
Z 0.88F
0.86,-

Oct 14 2025

AN N N A T ST N T S [T T T Y N RS TNTH NY SONY Y N T '
100 200 300 400 500 600

PoT integrated

Hunting X17 at PADME - E. Di Meco

8 Dec 2022

x10°
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EPNDME Run IV improvements overview INFN

Istituto Nazionale di Fisica Nucleare

The Run IV paradigm - increase sensibility to confirm/disprove Run (abortr Nadnal i Frsct
lll result

* Diamond target position moved downstream by ~30 cm

« Passive material removed and PADME Magnet fully degaussed -
Braove <1 G

« Beam stable in the central position along the whole data taking
- NO LATERAL LEAKAGE on the beam cathcer

* Led pulser Tektronix AFG3101 to control the radiation induced loss
 Independent trigger included in the DAQ

« A second LG block installed (out of the acceptance and only
acquiring the led trigger)

 Online LG response renormalized to the not-fired-block
* Reference for light yield response almost on the fly =

Led pulser

Oct 14 2025 Hunting X17 at PADME - E. Di Meco



EPNDME Run IV improvements overview INFN

Istituto Nazionale di Fisica Nucleare

N eW d ete Cto rS : Laboratori Nazionali di Frascati

. MicroMegas chamber replaced the Etagger:

ely discrimination = possible normalization to e*e™> y y process
Spatial resolution ~ 350 um - angle disentanglement
Multitrack events can be collected 8
Beam spot monitor - Already implemented in the Run IV online monitor

 TMM Micromegas replace the TimePix beam monitor
« Greater active area wrt TimePix and less passive material budget
« Beam shape and spot monitor

Source | Uncertainty [%]

Run lll  Run IV
N, 0.6 0.3 New target position - acceptance increased

PadMMe - ee/gg discrimination + better angular-

B 0.35 0.3 )
momentum resolution

3 different beam spot monitor (target-PadMMe-TMM) +

Npor 0.55 e online LG calibration system

TOTAL 0.88 0.5
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0.8
0.7
0.6
0.5

0.4

Oct 14 2025

Run Il upper limit
B

90% CL UL: past exps

[ ] kLoe 2015
[ naea 2019

90% CL UL: B-only
""" CLs Median
l:l CLs 26
[ JeLsso

.......... Bkg stat only

Hunting X17 at PADME - E. Di Meco

== QObserved limit

9oe

1
0.9
0.8
0.7

0.6

x107°

Run IV projections

Run VI - Background only

INFN

letitutn Masinnala di Fisica Nucleare
i di Frascati

17.5 18 MX (Me\}g.S 16 16.5
| Source | Uncertainty[%] |
Run Il Run IV
N, 0.6 0.3
B 0.35 0.3
Npgr 0.55 0.3
TOTAL 0.88 0.5

90% CL UL: past exps

[ ] kLoE 2015
* | [ nas4 2019

90% CL UL: B-only
== CLs Median
[ JcLs+26
[ cLs to

----- RL median

.......... Bkg stat only

17.5 18 \1’?.5
M, (Me
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BRNOME Conclusions (NN

Istituto Nazionale di Fisica Nucleare

« The PADME experiment is now focused on the search of the X, particle
« Run Ill analysis has been completed: no indications of X;; well beyond two-sigma-equivalent global p-
values, an excess has been observed, with global p-value equivalentto 1.77(15)c

* New data acquired to better clarify:

 Run [V-part 1 data already in the book: 18 energy scan points collected (~2e'° PoTs each) equally

separated by 1.5 MeV in the the E, ., = (269.5, 295) MeV /+/s = (16.60, 17.36) MeV region
* Run IV-part 2 already scheduled for autumn 2025
» Scan points = 18-20 + out-of-resonance below 16 MeV and above 18 MeV

X

—
o
1o

26
24
22
20
Run IV - Scan 1 ™
16

14

12

™66 167 168 169 17 174 172 178 174 e e igs e qr iriira ira it
\/§[MeV] \/E[Mev]

3000

NPoT

2800

2600

NPoT/NTrig

2400

2200

2000

1800

|III|III|III|III|III|III|III|III|l
T|III|III|III|III|III|III|III|III|I’
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ete” - yA' - signal

Iv'miss2 = (ppos + pelec B py)z
Backgrounds:

1. Bremsstrahlung in the field of the target nuclei o
* Photons mostly @ low energy, background dominates high :
missing masses o0
 An additional lower energy positron that could be detected due to ..
stronger deflection :
2. 2 photon annihilation 2005
* PeaksatM,, s =0 E
« Quasi symmetric in gamma angles for Ey > 50 MeV "o
3. 3 photon annihilation
« Symmetry is lost - decrease in the vetoing capability ' Background
o _ process
4. Radiative Bhabha scattering T,

« Topology close to bremsstrahlung

e'e —yyy

0

et+N—e'Ny

e‘e — e‘ey

Sept 12 2025 The PADME experiment - E. Di Meco

INFN

Beam axis

™ Non interacted beam
MMiss? for different M,

a a3
EE &
22 i

A'masse 14 MeV
s= 12 MoV

gEEdé

3232323 D> 2> >

AR

N S -
100 200 300 400 500 600

MMiss® (MeV)
Cross section
e*@550 MeV beam

1.55mb
4000 mb
0.16 mb
180 mb
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[PPOME The PADME approach <R

« Positron Annihilation into Dark Matter Experiment: ete™ — yA' based @ Frascati
National Laboratories (LNF-INFN).

« etbeam (E <550 MeV) interacting with diamond active target 2 cm x 2 cm x100um

* Final states particles: e*,e", photons

 Aim: Measure of AM?,;.. using a BGO ECal.

» Sensitive to sub-GeV new physics

Sept 12 2025 The PADME experiment - E. Di Meco 35/28



FRDME Data taking

« PADME commissioning and Run-1 started in Autumn 2018 and ended on February 25th

« 7 x 10'2 positrons on target recorded with secondary beam

POT

« PADME DAQ, Detector, beam, collaboration commissioning

« Data quality and detector calibration
 PADME test beam data
« July 2019, few days of valuable data

 Certification of the primary beam
» Detector performance/calibration checks

* Primary beam with E, .., = 490 MeV
« July 2020 Run-2

« New environment/detector parameter monitoring and control system

» Remote operation confirmation

Sept 12 2025 The PADME experiment - E. Di Meco
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PRDME S\ diphotons events

* e*e~ — yy cross section below 0.6 GeV known only with 20% accuracy

« Can be sensitive to sub-GeV new physics (e.g. ALP’s) > -
=

» Using 10% of Run Il sample = 16000
‘g 14000

« Tag-and-probe method on two back-to-back clusters S 12000

» Exploit energy-angle correlation

« Count tag photons

« Match using this correlation and count probes 2000

6000

Total background

' A ' 1 l ' F— " l A y—"Y 1 l 1 1
-3()0 -150 -100 =50

>45000"‘l"'l"'l"l"'l"'l"'l": = 1000017 T T T T Y
g 40000 PADME Preliminary ¢ Data, outer ring = g 0000E- PADME Preliminary
g Run II, E=430 MeV, 4 x 10'' POT = Total fit B s Runll, E = 430 MeV ¢ Data - background, inner ring
2 35000 2.7 x 10° POT / 280 ns Total signal -+ @ 8000 o

" = c 1 Gaussian fit
g T fori = Signal 1st component = =1 7000 4 X 10 POT
8 y i Shgpas nd companent —g 8 2.7 x 10° POT /280 ns

25000 So— Beam background 5000 =
20000 Pileup background
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The PADME experiment - E. Di Meco
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PROME s\ dlphotons events 2 cross section INEN

/s [MeV]
10 32 100
LI I L) T T T 1 LI B | I T ) L] T T LI B | '[
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* Inthe 6,,,,1 + 6,12
distribution of the selected
event in data and MC
shows a Brem tail in
outside the signal

* By normalizing in the (0,
2.94 rad) regions and then
using the ratio between the 03
(2.94 rad, 4 rad) integrals it 0.2
IS possible to get an
estimate of the Brem
events under the signal

Aug 27 2025

INFN
? EI- | T 1T 1 I T 1T 1 g T T 1 I T 1T 1 | I 17 T 1 | I T 1T 1 I 17 T 1 | I T 1T 1 | I T 1T 1 ':
@ = Normalization + 4% ++ Entries - 28402 =
QO 07 . it t ¢ Mean 3.131
- - region ¢ =
= - Std Dev  0.1105 1
0.6 ¢ -
w  0°F : . -
0.5/ t 4 Brem MC -
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- L4
= ¢ R PADME Preliminary -
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L + + Ld ]
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PROME Tag and Probe = Reco efficiency INFN

EfflClency <Method IMC true>

Tag and probe technique, the method- 1.08|— = peroass E

—+— Period 20
. & 5 1.06 —p«
induced bias is 2.3(2)% and stable along B Jposenty ? {
: i I3
the data set N {ﬁ+ﬂ+,ﬁwl,ﬂ4ﬂ# {HUVL“
= = 0.98
Data/MC method efficiency stable along the OoBE P amur e swm g s ems sowrn S
data set and at the few per mil 094F @ tasomem 10 somscomm 0 tomsaomer 0 tomsniome 3
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BroME PbGl energy loss in passive material (CINFN

Relative leakage correction .

« TimePix cooling geometry (mostly Cu) was described SREEN RREEN R EERSS RAL L R LA R REAR=
in detail in the MC simulation 1.02E Lo g E
* Replicate the loss due to the beam passing in the Cu @ (5@ % o N -
in Run Il is possible by using the beam spot 1.01 - E
« Beam spot from TimePix is not available for all the y — ¢ ? —
periods - used the COG instead considering the 3 © ¢ .
Timepix-ECAL offsets and the intrinsic difference in 0.99t 5 o
resolution - ® o ® = 7
0.98¢ ® o ® ® E
0.97F : o © 3
N ©) 3
0.96;— ® —
T
O 5 10 15 20 25 30 35 40 45

Period ID

Significant period-by-period correction variation: -4% to +2%
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How much do we trust the correction?

» Dedicated test beam taking a Y scan at
PbGl level. We tried to replicate it with
the MC simulation

« Good Data/MC agreement in the region
where the beam was scanned during

Run Il

* 1.2% overall scale correction
(included in the gg(s) scale) with a

0.5% error

May 14 2025

N

Istituto Nazionale di Fisica Nucleare

= {0 I L I R I L B LA L AL I
u 1| PADME Preliminary -
~ — | H _
w B 8 | B
| . ]
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- —— TB data .
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PROME Radiation damage (NN

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Frascati

« Throughout Run Il a total of 7e11 PoT(of ~300
MeV each) has passed through the PbGI block

corresponding to a TID of 25 Gy (2.5 krad) Quantity PWO:R®*  SF5 SF6
. (PbO:50%) (PbO:75%)
« The SF57 transmittance loss was never [4] [4]
measured in literature, however for similar blocks S = e =
(SF5-SF6) a significant loss is shown, especially it e i i e
near Cherenkov wavelengths Index of refraction 22 1.67 1.81
_ Cutoff in T (%) (nm) 320 340 360
» Used of some proxy variables to understand the Hygroscopicity No No No
. Melting point ("C) 1123 442 455
level of the LY loss: Radiation-hardness (rad) 107-8 103+ 102-3
. Qx-target Hardness (Mohs) 3
Cleavage (101) None None
- <E-ECAL> Available length® (X ) 30 Large Large
 Period multlplets Moliere radius (cm) 2.19

|

SF57 PbO concentration ~ 75%

May 14 2025 Run Il analysis - E. Di Meco, 43/21



Proof of loss of LY:

« Target X strips are way more sensible than Y = their charge
can be used for quantitative checks. 10% slope found

« The overall energy on ECAL over the Ny 1 should be a stable ¢
quantity, also here we see a 10% slope

« Looking at the Data/MC ratio on resetting every 6 periods a

0.3
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0.27
0.26
0.25

targ-x / Leadglass

0.24:

x10°
; PADME Collaboration

%2/ ndf 20.28 /17

Prob 0.2602 -
po 0.0002528 + 1.304e-06
pi 0.1089 +0.01842

\‘IIH[HHIHHI;]

HI!I]IH
——
——
——
———

. . 023 | |
compatible slope is found 0228 A e
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May 14 2025

PoT integrated

PoT Integrated

PbGl yield decreases with relative PoT slope of 0.097(7)

Run Il analysis - E. Di Meco,

6 periods based
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IPROME Radiation damage — 3 (NN

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Frascati

PbGl yield decreases with relative PoT slope of 0.097(7)
Constant term uncertainty of 0.3% added as scale error

Slope error included in PoT uncertainty

Checked the slope value on gg(s) after the unblinding—> totally compatible results

Relative ageing correction Post unblinding
T B N R AR B et w3
- §a. ¢ = m - Prob 0.07929 * ]
1.04~ "Y¢ s a ] - 098 pO 0.9274 +0.001167 } * ==
" 1 o - pl 0.1006 + 0.004158 ]
» b o - .
1.02— © 5 il Z 0.96— -
P e i < B ]
i g 5 0.94— ]
1- ®*s, — ? - ]
; te,, ] § 0921 E
0.98— ¥ e -] Is - k
: L 1 ta . : (a1 0-93 ]
0.96— 3. T8 - 2 N ]
B $ £ $ ] - 0'88: { PADME Preliminary 5
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PROME MC simulation in Run 3 (1) (NN

;

* New Timepix geometry in PadmeMC to consider passive material (Cu)

» Using the Timepix beam spot it is possible to replicate the loss due to
the copper also in Run 3

« Beam spot is not available for all the periods - we used the COG
instead considering the Timepix-ECAL offsets and the intrinsic
difference in resolution

MC inputs
— T T T T [ T T T T [ T T T T [ T T T T [ T T T T [ T o I — T T T T T T T
E O~ PADME Preliminary ; - E 12.5=" pADME Preliminary ; E
= F 1 & 120 | =
- ; . - t -
b [ ] > - ' -
_2: ¢ . B 11.5[ +{+ ' "++ =
- * = = by ! =
e o i e sty oy H E
- -* 1 1osf it ; 3
61— s’ — E phedy, =
_8:— oc... .i . e .q' _: 10é_ +§ b é o _g
et tee P A TR L AT . 9_5E—++ $ } =
—oF : B JEL ' E
- * ] - ¢ =
15 10 20 30 20 50 59 Y Y E P R

. 0 10 20 30 40 50

Period Period
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How much do we trust the
correction?

E/ Ey:D

« Starting from Katerina’s data we
tried to replicate the Y scan with
PadmeMC

» Good data/MC agreement in the
region where Run3 beam
scanned

* 1.2% overall scale correction
(to address the Data/MC
difference) with a 0.5% error

Aug 27 2025 Search for the X17 particle with the PADME experiment - E. Di Meco
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PROME Radiation damage (NN

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Frascati

* Throughout Run 3 a total of 70e10 PoT
(of ~ 300 MeV each) has passed

though the Leadglass block = in terms @ bt o] i

of radiation this corresponds to a TID [4] [4]

of 25 Gy (25 krad) Density (gcm~3) 8.28 407 5.19
Radiation lengt!l Xy (cm)  0.89 2.55 1.69

« The SF57 transmittance loss was sl KL el el s

never measured in literature however A e i

for similar blocks SF5-SF6 a significant Radiation hardness (o) 1077 10** | 10

loss is shown, especially near Cleavage (101)  None | None
Available length® (X ) 30 Large Large

Cherenkov wavelengths. Only samples Moliere radins (cm) 219

doped with Ce (not our case) have ‘

shown a stronger resistance.

SF57 PbO concentration ~ 75%
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PROME Radiation damage - Ehit/NPoT INFN

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Frascati

~ R A O B B N
- PADME Prel .
* First proof of loss of LY: ?‘: 0.461 ey -
» By looking at the ratio 5 - } -
between the total energy per % 0.44 1 -
bunch in ECAL and the NPoT 2 ~ | ‘ =2 ]
an increasing slope is visible w5 450 } } tt .
—> order 10% - * ‘ i
* Notice that EHit is particularly 0_4i/ ! { %2/ ndf 39.1/39 -
sensible to the beam spot . Prob 0.4656 -
. g 4o e PO 0.4221 £ 0.001098 .
variation (beam e” might 0381 . ..., ... . P 009545:0007427 | 409
enter) hence is prone to 0 100 200 300 400 500 600
significant jumps between PoT integrated
periods
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IPROME Radiation damage 2> Qu,qetx/Qpeadglass C'NFN

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Frascati

« Second proof of loss of LY:

» Target X strips are way more sensible
than Y - can be used for quantitative
checks

« Shows an increasing slope 2
order 10% also here

« During scan 1 (fitted) there were
no “no target runs” hence the Qx
response is reliable just in that
part of Run 3

» Conclusion: use the weighted
mean of the two proofs as

Integrated PoT correction -
0.0967 +/- 0.0068

o
W

0.29
0.28
0.27
0.26
0.25
0.24
0.23
0.22

Qtarg-x / QLeadglass

x10™° | [

! ¥ ' ' ' ' ' ’ ’ ' ' ! | ' ¥ ! . « ' ' ] |

f_ PADME Collaboration x2 | ndf 20.28 /17
Prob 0.2602
p0 0.0002528 + 1.304e—06
p1 0.1089 + 0.01842

IIIIII‘HH|IIHWH

T
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———
——
———

lJilllIlIll!lllllllllllll lll|1|llllllillllll

-~ ... .. . PADME Preliminary
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* 0.4% error - statistic, added 0.5% in quadrature to account the RMax cut
systematics

» Possibility to treat separately the two scans in the sensitivity evaluation

N

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Frascati

-6 X10_6
o - - @ - n i Z]
2 39— ’F‘;/;df 26'(2)89; zi e 3.8; Prob 0.9904 =
D 5g° (’)0 e 1D g5 PO 3567e-06+5.332-09 E
= 90 91 Sxibl-06 Lu:4029-00 1 ""E pt 3.976e-07+1.587e-08 .
37E P 3.941e-07 + 1.0726-08 E 3.6 =
3.6 £f s =
B : 3.4F =
3.5F = = ocan I -
aE E 3.3 %2/ ndf 10.37/21 3
3. = = 300 Prob 09737
3.3: PADME Preliminary E 315 -
T = —PADMEPreI/mmary g aad s i
16.4 16.6 16.8 17 17.4 176 3=t ' e ars e e o
(s [MeV] 16.2 164 166 168 17 172 174 17.6
's [MeV]
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PROME Signal efficiency (NN

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Frascati

* 0.4% error - only statistic
» Possibility to treat separately the two scans in the sensitivity evaluation (better y?)

] | T T T ] T |

Signal Efficiency

=R | ' ' 1 2 0.105F x2/ndf 22.28 / 22 ]
of EGr moe -
"TE ro - 1 'O 0.1F po 0.08869 + 9.222e—05 =
0095:_ p? 00533?3?0%88?;2? J & ~ pi 0.01918i0.000§734 :
B S o119 =0 - W 9095 =
__ 7] ®© — E
.09 - & 0.09- -
il S/ - .
00851 =7 0085 =
0.08 - - 22 / ndf 42.26/21 -
- . 0.08 Prob 0.003905 1
0.075— — 0 075: p0 0.08817 + 8.509e-05 J
- imi ] . < _ 1 -
007 e o PP FEITNAY © PADME Prelimingry ™' = %9'®7!0000275% 4
16.4 16.6 16. : : - 162 16.4 166 16.8 17 172 17.4 17.6
/= [MeV] (s [MeV]
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PROME Rmax cut stability (NN

Istitutn Nazinnale di Fisica Nucleare

Check if MC and data yields stable vs R,,,,, Rx (edge effects, leakage)
Vary R,.x by +-2 E;, cells around nominal cut of 270 mm: 230 mm - 300 mm
Yield variation: -5%, +3% | Yeca (MmM) | - Yeca (MM) e
Uncorrelated error 0.3% = AT Ry =230 mm | ) £ Riax = 300 mm
100 A T NN — 100 N B
b EaEtiaseel PR e
0 { I :1 Oi{ Zliil(lii ;;i IIZIZI\)
Rmin -1.5 D (s'2 = 16.4 MeV) _1o0| FENINTHAH Ao ool e
Rmin -1.5 D ("2 = 16.9 MeV) RN | SR
Rmin -1.5 D ("2 = 17.5 MeV) 0 e | S
0% 200 100 0 100 20¢ Xeca (Mm) %00 200 100 0 100 20f Xeca (MmM)
1.008 E—Cuil: r'ellatlivle stabllity x""/n(;f C T sser —z
1.006 Prob 0.1489 —
— po 1 +£0.0003592 3
. . . . 1.004;— 1 ] =
Stability is observed within a 1.002F- % %T@% T %% %7%% % % %%% % =
coverage band of +-0.2%, used as 0998E lgf l%%%g ik ‘%1 ' ﬁél%fl ’?1 @%% E
additional uncorrelated systematic 0.996 - %% ‘% %% % =
0.994 —
error on B sl ] :

" 1 . M N 1 s . N 1 N N N 1 N N N 1 N
16.4 16.6 16.8 17 172 | s'2 (MeV)
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ATOMKI rates excluded by Sindrum n* = e*v e*e- or KLOE-2 e*e 2 yX 2 ye'e"

Hostert, Pospelov with:

PRD 108 (2023) 055011 : »

myx = 17 MeV 1(!",_(2"'_(2;,.__,“‘1_“) &
; ‘ C . X wx;w +

10-' 4 = SINDRUM-I 4 )

X, X"+ eeX, Ty,

with:

1072 3§

Te= Y Fr@l+o)f

f={eudyv}

The rates of the ATOMKI results seem
not even mutually compatible

1074 4

Jg = Jgm

The contribution of direct proton capture
may change this picture?

l“ 3 T T T
—2 -1 0 1 2

Q.

Can a particle-physics search help in clarifying?




PROME  Other experiments in the race INFN

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Frascati

Recent result from MEG Il, arXiv:2411.07994
 Measurement on ’Li target to reproduce 8Be ATOMK]

9 no Signal found 16—8 PrOjeCted l[imits at 90% C.L. e B
r( 8Be*— ®Be X17(ee)) N 1.75 —— Rizs limit < 1.8¢-06 1 1-2
* ULson T(®Be's ®Bey) for 17.6 and 18.1 MeV transitions —— Rysq limit < 1.2e-05
1.50 @® ATOMKI (stat. + syst.)
MEG Il result compatible at 1.5 ¢ with the ATOMKI combination M, e
= 16.85(4) MeV [Barducci, et al. , JHEP 04 (2025) 035] '
21.00
Further attempts to verify: i e
@a\l AN2000 facility @INFN-LNL [data taking ongoing] 020
ey 0.2
- 0.25
NTOF  n_TOF EAR2 neutron line @CERN [2025 proposal] 16.5 16.6 16.7 16.8 16.9 17.0 171

my17 [MeV/c?]

‘”\ Tandem accelerator @Montreal [JPC Ser. 2391 (2022) 012008]

Van de Graaf accelerator @IEAP Prague [NIM. A 1047 (2023) 167858]



https://arxiv.org/abs/2411.07994
https://iris.uniroma1.it/retrieve/97b858b3-2453-43fd-8cf6-2b0a37f231a9/Barducci_On-the-Atomki_2025.pdf
https://agenda.infn.it/event/43758/contributions/253065/attachments/134224/200782/20250409_LDMA25_X17_TM.pdf
https://cds.cern.ch/record/2920978/files/INTC-P-727.pdf
https://iopscience.iop.org/article/10.1088/1742-6596/2391/1/012008/pdf

B(s)
Correlated error:
» Absolute cross section (radiative. corr. at 3%),
« Target thickness known at 5% level
* B expectation is compared to below resonance
points, improving the systematic uncertainty -
scale error accounted for

NPoT(s)

pC/MeV
Leakage, data/MC
Ageing, constant term

Total

July 10 2024 Run lll analysis updates - E. Di Meco

Sources of correlated error

2.0
0.5
0.3
2.1

INFN

Istituto Nazionale di Fisica Nucleare
Laboratori Nazionali di Frascati
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