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PADME Experiment

PADME (Positron Annihilation into Dark Matter Experiment) was designed to search for A'(dark photon) at BTF (LNF) through Associated production
(e te — — yA") of ¢" beam (E<550MeV) on 100um thick diamond target.
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PADME (Positron Annihilation into Dark Matter Experiment) was designed to search for A'(dark photon) at BTF (LNF) through resonant annihilation

(e te — — yA") of ¢" beam (E<550MeV) on 100um thick diamond target.

magnetic dipole to curve charged particles

Signal: 1y in the BGO crystals of the Electromagnetic Calorimeter (ECal) + nothing else — access to AM,, .. > and infer on m,,

miss

Bremsstrahlung suppressed thanks to the central hole of ECal and the Small Angle Calorimeter (SAC)

Plastic scintillator used as charged particle veto
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The ATOMKI anomalies

ATOMKI Collaboration:

Anomalous excesses in angular correlation of e*e~ couples produced via Internal Pair Creation of °Be, *He and '“C observed by A.

Krasznahorkay & collaborators
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https://journals.aps.org/prc/pdf/10.1103/PhysRevC.106.L061601

The ATOMKI anomalies

ATOMKI Collaboration:

Anomalous excesses in angular correlation of e*e~ couples produced via Internal Pair Creation of °Be, *He and '“C observed by A.

Krasznahorkay & collaborators
Phys.Rev.Lett. 116 (2016) 4, 042501

Phys.Rev.C, 104(4):044003 Phys. Rev. C 106, L061601
~ 1 3 -
8 *
Be ®+§ = Ty - F -8 = 107 £ so0 11 +a)!
e = Ll(p e e) Be S i % a0 E,=1.50 MeV B(p, e*e)'?C
S DY = : z 31 oo g
((© 7 0 = v a): E =1.20 MeV Z H(p,e'c) He : +
e a, b= b): E =1.10 MeV < E, =510 keV . -
, E ¢): E =1.04 MeV E g
ATOMKI PAIR ; d): Ep= 0'80 MeV CS g
£ P SPECTROMETER & P
p Li &
’Y 8BC E -1
10 ¢
2
4 @ i
He & e+§ b
((@ ’7* O =
&~ § 00 | R l?jl.laPDF
- @ a, g R oo+ Background POF
E EPC
@ ATOMKI PAIR 10 ORI &
£ SPECTROMETER — ks 3 Sl
¥ 1 e - 12 C
M BRI RN RS R R h - =0 ‘ L
40 60 80 100 120 140 160 40 50 60 70 80 90 100 110 120 13 ugfj— 1;_";];"';;‘1'-'41';E;~'-=::;-=7--'-|;---1;;'3:;’?;

12 C* @ & Q) (deg._) © (degrees) © (degrees)
+

(N ~* ﬁge ‘
@ w min Zarcsin( Mx17 )

ATOMKI PAIR
+ SPECTROMETER

"B Y ®Be The anomaly seems to be compatible with the production and decay of a new ~17 MeV mass particle

=

Paolo Massarotti FPCapri2026


https://journals.aps.org/prc/pdf/10.1103/PhysRevC.106.L061601

PADME & X17

PADME is searching for such an excess in collider collisions of e* on fixed target at the Beam Test Facility (BTF) of the LNF

Vector and Axial-Vector models are theoretically favoured (imposing parity conservation on ATOMKI observations)

still some phase-space available for X17
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2
gv,

X

O,es tZ 6(E o5 — Epeam) — Search performed through resonant annihilation

2m,

\/s has to be as close as possible to the expected mass:

 fine scan procedure with the e™ beam PhysRevD.106.115036
 expected enhancement in +/s over the Standard Model background [Ctarget 100zm —— 2:10''poT , BE=1.4MeV, 13 runs
-gﬁ.:Z-m e 4.10""poT , E=0.7 MeV. 13 runs
104/
A beam energy of 282 MeV leads to an available c.m. energy of Vs = 17 MeV ; / \
* energy scan with step of 0.7 MeV performed between 260 MeV and 300 MeV Eﬁ ' ———
<
(10'° positrons on target per point) aiming to measure 2 body final state yield N,(s) 103-
* In the approximation with e~ at rest, expected number of X, events 1s:
______ | Background, 13y )
2
perPoT __ Yv, NppZ _7
Nuectﬂr — 'Z_Ti'etar Tf(Eres: Ebeam) ~1.8X 107" X ( 102

165 168 17.0 17.2 175
My [MEV]

where the beam energy spread o has to be kept below 0.5%

Analysis strategy: fine scan of the beam energy, bkg fitting, luminosity calibration and ... search for the resonance!

Paolo Massarotti FPCapri2026



RunlII: 2022 experimental setup

Main SM background processes are Bhabha scattering and yy pairs production, evaluated directly from data therefore some

setup optimization is necessary:

* Active diamond target

* Charged particle veto not used

« ECal: 616 BGO crystals, each 21x21x230 mm?

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

* New hodoscope (ETag) in front of ECAL added to identify charged particles (PID)

* End of line TimePix3 beam monitor and a Leadglass luminometer (better POT measurement)
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Main SM background processes are Bhabha scattering and yy pairs production, evaluated directly from data therefore some

setup optimization is necessary:

* Active diamond target

* Charged particle veto not used

« ECal: 616 BGO crystals, each 21x21x230 mm?

—_—— e e e

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

* New hodoscope (ETag) in front of ECAL added to identity charged particles

* End of line TimePix3 beam monitor and a Leadglass luminometer
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Data-taking divided in 3 parts:

On resonance points @ (263-292) MeV = scan 1 and 2: 0.75 MeV spacing, 16.4

MeV <My;7<17.4 MeV, ~ 0.8x10 9N, per point

Below resonance points @ (205-211) MeV: 1.5 MeV spacing, used to normalize
the absolute yield

Over resonance runs @ 402.5 MeV: 1.2x10!%stat, used to validate

Np,r measurement

We define:
* “Period”: a point at a fixed beam energy, typically lasting 24 hours
 “Scan” a chronological set of periods typically decreasing in energy

* Scan 1 and 2 periods spaced ~ 1.5 MeV but interspersed in energy

* Detailed Geant4-based MC performed for each period
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RunlII: analysis strategy

Strategy: compare the yield of 2 EM cluster events collected by ECal

with the SM expected one, creating a custom gg(s) observable

sensible to BSM physics

gr(8) = Ny(s) / (Npor(s) X B(s)) = K(s) [1 + S(s; My, g)

to be compared to

gr(8) = N(5) / (Npor(s) X B(s)) = K(s)

Inputs:

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

Np,r(s) number of €* on target from beam-catcher calorimeter

B(s) background yield expected per POT (MC)

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

(radiative effects)
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Uncorrelated errors
Source Uncertainty (% per energy point)
Na(s) 0.60
B(s) 0.54
Npor(8) 0.35
Total on gr(s) 0.88

K (s), constant term
Source Uncertainty (%)
Lead-glass calibration 2.0
Absolute B yield 1.8
Energy-loss correction to Npor 0.5
Radiation-induced correction to Npgyr 0.3
Total 2.8

K (s), 1/s-slope

Source Expected value (%/MeV)
Radiative corrections —0.6+0.24+0.6

Total —0.6 £0.6




RunlII: analysis strategy M|

Strategy: compare the yield of 2 EM cluster events collected by ECal

with the SM expected one, creating a custom gg(s) observable

sensible to BSM physics . . .
P MC Simulation with M\=16.8 MeV, g, = 8x10*
(s) = N,(s) / (N X B(s)) = K(s) [1 + S(s; M 1.08—
SRS Z(S) PoT(S) (S) S [ (Sa X9 g) ] — — +
to be compared to % -
Ze(8) = N,(5) / (Npyr(9) X B(s)) = K(5) 5 ;
1 .04_— *

Inputs: 102 + + + H + +
*  N,(s) number of two-cluster events selected, our signal candidates i _+ + + + * + % # # i + #

Np,r(s) number of € on target from beam-catcher calorimeter 1—- T 1 - }%H _+_ o -+ _++- }# **_ - +- o

B(s) background yield expected per POT (MC) B + *

| | | 0.98/— '}
*  S(s; My, g) signal production expected for {mass, coupling} = {My, g} —
signal acceptance and selection efficiency T T T T e e

« K(s) DATA-MC scale factor with a possible dependence from s 16.4 16.6 16.8 17 17.2 17.4

s (MeV)

(radiative effects)
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Runlll: expected sensitivity

x10~°
o 1
Likelihood fits performed for separate assumptions of S+B vs B, O = KLOE, 2015 =
Q statistic based on Likelihood ratio: Q = L(B + S(g,., My))/ L(B) -
The likelihood includes terms for each nuisance parameter pdf |
0.7 =
For a given My, CLs = P¢/ (1 —Pp) 1s used to define the UL on g,
0.6 i
— 90% CL UL: o
0.5¢ CLs Median |1
0.4 f_ CLs 20 f
Blind-unblinding procedure: JHEP06(2025)040 03 [ClcLs o =
, B D s, dindnd RL median &
* Aim to blindly define a side-band in ggi(s), excluding 10 periods - .
e Bkg stat only |-
of the scan 0.1 NA64, 2019 |
*  Define the masked periods by optimizing the probability of a
16 16.5 17 17.5 18 ‘11?.5
linear fit in s12 Mx (Me
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Opening the box some excess is observed: a ~2.5c local coverage

« At Myx=16.90(2) MeV, g,. =5.6 x 104, the global probability dip reaches 3.9 ; ;"> %, corresponding to (1.77 + 0.15)c one-sided (look-
elsewhere calculated exactly from the toy pseudo-events)

« If a 3o interval is assumed for observation following the estimate My = 16.85(4) MeV of PRD 108, 015009 (2023), the p-value dip deepens to
2.2 5812 % corresponding to (2.0 + 0.2) o one-sided

JHEP11(2025)007
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06 = 90% CL UL: B-only _ - - Masked da.ta, Scan 2 }
: SEE | 10s T s -
: Cla +10 : : ide .an it in masked region :
04— = A N N Leeet s [ Bkg stat only i —o— S+B fit ~
B —— Observed limit I 7 1.04— + —
0.2[8 N - + + :
1.02= ' + —
g RN Dt iy :
S0 % « Global probability 1.00— + + + ]
(a @ ' EI'_E Tﬁ' * Local probability | + B
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http://journals.aps.org/prd/pdf/10.1103/PhysRevD.108.015009
http://journals.aps.org/prd/pdf/10.1103/PhysRevD.108.015009

RunlV: upgrades

Run III result is not conclusive: need to collect more data

The Run IV paradigm is increase sensitivity to confirm/disprove Run III result
* Diamond target moved downstream by ~30 cm to improve acceptance
* Beam stable 1n the central position along the whole data taking for minimizing lateral

leakage on the beam catcher

New detectors:
 PadMMe Micromegas chamber replaced the ETag:

e/y discrimination, tracking capabilities, available as beam spot monitor
 TMM Micromegas replace the TimePix3 beam monitor: greater active area wrt

TimePi1x3 and less passive material budget, beam shape and spot monitor

C fiber
Wl el Sy

Dipole magnat

Vacuum chamber




RunlV: upgrades

Run III result is not conclusive: need to collect more data

The Run IV paradigm is increase sensitivity to confirm/disprove Run III result
 Diamond target moved downstream by ~30 cm for acceptance increasing
* Beam stable 1n the central position along the whole data taking for minimizing lateral

leakage on the beam catcher

New detectors:
 PadMMe Micromegas chamber replaced the ETag:
e/y discrimination, tracking capabilities, available as beam spot monitor

 TMM Micromegas replace the TimePix3 beam monitor: greater active area wrt

TimePix3 and less passive material budget, beam shape and spot monitor C ormne
0.8 [ Naea 2019
Run [l Run IV 0'65_ 80% CL UL: B-only .
0_5:_ = CLs Median :
N, 0.6 0.3 New target position = acceptance increased o.4§— Ezt:fz ;
- o o - C 0 et o o gl ¢ 000 - RL median =
B 0.54 0.3 PadMMe —> eelyy discrimination + better angular-momentum osf- (SRR .. kg stat only E
resolution = -
0.2 —
3 different beam spot monitor (target-PadMMe-TMM) + online LG
Npor 0.35 0.3 . . 0.1
calibration system
TOTAL 0.9 0.5
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Data-taking divided again 3 parts: below, on, over resonance, collected 39 points + 15 no target datasets spread among the others for better

control of the beam-induced background

I R ST

On resonance 42 points: Scan 1 -22 pts / Scan 2 — 20 pts 36 points: Scan 1 and 2 — 18 points each
Npot ~0.8x10"° PoT per point ~2.2x10"° PoT per point (x3 wrt RUN III)
Eream 263-292 MeV range, with 0.75 MeV spacing 268-295 MeV range, with 0.75 MeV spacing
Below resonance S points between 205-212 MeV 1 point @ 260 MeV
Over resonance 1 point @ 402 MeV 2 points @ 300 and 330 MeV
N | S R 10° PADME Preliminary
211:_ 5 o 3 '530_—"'. S
- : o - -
10 E “ 25 g =
gf_ 2 _f E * % ..0 ." :‘: "o * E
8:— ¢ : o..: 3 My17 = (1685 + 004‘) MeV 20:_ . ; '. e o _:
B o .‘: = — e o ° 7]
A ) 1 PHYS.REV. D 108, 015009 (2023) {5L E
: : E : e Onresonance - * —e— On resonance -
6:_ * Below resonance —: 10:_ ’ —*— Over resonance E
B . » Above resonance - - -
5__ P . - —— Below resonance ]
7 T A ] £ S 8 i IS7 B P T Y oy o 1 [ 3 T 5 P £ L B L i
14 15 16 17 18 19 20 21 T S -
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RunlV: acceptance

Run Target-ECal | 0;,, @ 17 MeV R range @ 17MeV | Magnet shadow s
perioc - SRR ——
= 0.26- —— Run IV - Phi cut applied B
Run Il 3700 mm 48 — 73 mrad 177 —270 mm 249 mm = L e ; -
024— -'.oo‘.o.000.°o"0.o.‘..'.'...°..°.. ey —:
Run IV 3360 mm 43 — 80 mrad 146 — 270 mm 268 mm s :
e _
* ¢;4p -cut can be totally removed or adapted - .
0.18— -
- . _Sig_. - e o
* Acceptance region enlarged: N, increases by 50% 0'16:_. . |. L .
16.4 16.6 16.8 17 17.2 17.4
* Residual magnetic field in PADME dipole completely degaussed /s [MeV]
* Run-by-run Run IV luminosity increases by a factor of 2.5 wrt Run III
PADME Prelimi
'§'3°° | PPC _3ooru'.-|--..|.r.elmlﬁr.- 10
= i = -
= 200 = 3
= s £ 200/ \
! 100 H'” > o0 °
2 100
G Target Run IV ’ Il 103 4 10°
126 % 0 0]
peaa e ~100F 10° -1002— 10°
200} o7 2000 | I
= g |....|.,‘ 'é:‘“:f"'.-'::ﬁ —3004:—"" l--u.'é-ﬁ'-- e
~30800 —200 ~100 100 200 300 | ~300 200 100 O
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RunlV: Beam conditions

The TMM is a 10x10x0.5 cm?® MicroMegas detector:
Connected 1n series to the PadMMe - same gas mixture (Ar:CF4:1s0=88:10:2)
Readout: 6APVs
HV 350V, Drift 300 V
Chamber placed in front of the LeadGlass

Larger active area wrt TimePix and less passive material budget

Beam spot and flux monitor

Beam profile X

YVSXcorr
Beam spot :
"é‘ p hEAntrles 2.274798:3:(())2 10° ms hBeamO
A ean X : — E .. Entries 8599539
40 o M _ = ~  PADME Preliminar :
=Hs . PADME Preliminary i 2155 (400 g senl - Y Mean 1.416
— - Std Dev x 11.21 = = Std Dev 11.2
> 30 — Std Dev y 15.65 [ {350 - N 43
- o — = e Q‘N‘
— 250— S
200 —300 n A
10F | = :
= —1{250 200 o
oF - . 3
= = 150 (— o b’
-10 B :
E 150 B
_20 : 100 __ ‘ .M'
— 100 = _-" »
= 2 3 B
~30 |- 50— i L
- - ol e,
! , o RS OTI Ly v o =t v v v o by s o a b e g g gty g g g b o g g g b e v g gy a1l 1
-40 -30 -20 -10 0 10 20 30 40 -40 -30 -20 -10 0 10 20 30 40
X [mm] X [mm]
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RunlV: padMMe tracker

e/y discrimination should reduce bkg by 20% selecting charged final states only
Access to different observables on top of N,/Np, 7 : €e/Np,1, €€/vYy
Improvement in the the Tag and probe efficiency

Main features:
65x65x10 cm? - gas mixture (Ar:CF4:1s0=88:10:2)
Hit efficiency > 90%
Spatial resolution ~ 350 um = angle disentanglement

Multitrack events can be collected

Beam monitor capability - central region at low gain (orange+green)

High occupancy well modelled in MC

} Readout panel1

Lateral view
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Entries 3234102 } = Eari Caponmonm  F
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— — o entral mesh @ - 7
oQL—- - . . . .. . . .. .. .. .. ] » T Readout strips/pads @ +500 V 4\
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RunlV: tracking

Huge combinatory in pattern recognition with 3000 e*/spill

Track to cluster association

~200 track candidates found w/o Interaction Point (IP) constraint B ADME Prefimi
' = reliminary Constant ~ 74.36 + 3.61
IP oriented pattern recognition algorithm o
= Mean  -3.239 +0.371
60 ;— Sigma 8.934 +0.400
Each charged particle measured in 2 planes — both X and Y coordinates 50
Level-0 tracks correspond to track segments in each plane and coordinate e
« High efficiency but also high fakes level: need at least 2/3 out of 4 coincidence "
20 —
Level-1 track: 2 planes coincidence =
10 —
 Requiring the matching with ECal clusters fakes are further reduced T T T &
—QI 00 -80 -60 -40 -20 0 20 40 60 80 100
Ax [mm]
X direction track residual Z direction track residual
P PADME Preliminary | | Mean  -0.0004982 80— PADME Preliminary Mean  -0.0002155
5000 [— StdDev  0.09217 1600 =7 StdDev  0.7208
3 1400 —
4000 [— 1200 f—
3000 - Oxy = 100 um 1000;_ o, = 700 pm
3 800 —
2000 — 600 f_
5 400 f—
1000 — -
: _j L "E
0 [ | 1 I | ] | 1 | | 1 | | I | ] I | ] I | ] | 1 | | | ] | | | | 1 | 0 : | | | | | | ! | | S— | |
-2 -1.5 -1 -0.5 0 0.5 1 1.5 ) 2 —4 -3 3 B
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Run III:;

* Overall systematic uncertainty below 0.9% achieved for the entire Run III dataset
* No statistically significant signal observed, largest fluctuation at My =16.90 MeV (2.5¢ local - 1.5¢ global)

* Results interpreted with a frequentist CLs procedure to set upper limits (vector-boson hypothesis)

Run IV:

* Aim to Improve sensitivity (higher statistics and better control of systematics) aiming at a factor of 2 error reduction
* 36 energy scan points (= 2x101° PoT each) equally separated by 0.75 MeV in the around resonance region

* Signal yield increased by a factor of ~ 2.5 wrt Run III (luminosity+acceptance)

* Ongoing developments:

* Use of tracks information
*  MC productions
* Redundant beam parameter measurements

* Finalization of event reconstruction algorithm
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RunIV: Target reconstruction optimization

Active target plays a role in beam conditions and multiplicity monitoring PADME Preliminary

Target waveforms are affected by common-mode noise (e.g. induced capacitance effects ;.80 — Averaged

on strips nearby the beam-fired) £° — Single WF
> 4 On-Beam

* Channel-by-channel different noise pattern

IIlIII‘III|III

e Beam/Off-Beam different structure 20

Averaged waveform over 0(100) wf mitigating the random noise structures

20—
_ 1 Ncum Ncum tped 0 100 200 300 400 500 600 700 800 900 1000
chm(t) TN Z V (t) Z N Zt=0 V(t) t [ns]
cum ped i
° ° tStOp V(t) ] ]
Charge integration: Q = Ztstart ifV() <0=V(t) =0) PADME Preliminary
80
;- - — Averaged
. - s — Single WF
PADME Preliminary PADME Preliminary = ¢
> 40 Off-Beam
—_ 0-22[ | T LR PR 1 0.7 M B B B B L B -
° = veraged - o F - : -
E EI.EE— On-Beam “Entries J 60755 c\l_ol L DE:— Off-Beam Cumulative_X I 20:_
@ 018 TR T Entries 6 - -
= ﬂ.1ﬁ:— ::Jnk;wnuzuqs fan:::zE -q:, ﬂ.ﬁ:— Mean 1.293 _: 0
hd 0_14:_ an:g 130.7 =03 E o B Std Dev  0.09984 i
S 012:_ Sig 1.5aa=u.zm_: ch 0.4:_ _: L0 T
TE g W - . - 0 100 200 300 400 500 600 700 sog 900 .. 1000
0.1 o 104 03F- SingleWF_X I [ns]
0.08F b orisess 3 F Entries 1000
0.06F w1308 102 0.2F- Mean 284 —
0.04F o e : StdDev 1.303 -
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RunlV: Preliminary look at the selection

T 300
Two body final states selected using ECal clusters position information E
§ 200
Acceptance checked in a possible “worst case scenario” > Javasas sEaRNE]
100 .,l I (:; ‘J\ \1‘._
- Low-energy cluster Ry, below 270 mm, ¢,,;, cut applied i / \'1* -.
Of
Yield increases x1.5 (as expected from MC studies) AN \ ’ j
~100| } N % .
Yield increases more 2.5 when NOT appling the ¢,,;, cut and enlarging the low-energy cluster TN A
o0l
acceptance -> expected 2.3 from ToyMC, however Bremsstrahlung background must be
subtracted, and lead-glass calibration not finalized yet %00 200 100 0 100 200 300
Xeca [MM]
4 PADME Prellmmary 4. PADME Prel/m/nary
= — ettt T ' ot T
S ' ! W14
2 Runlll: 0.78 x 100 PoT M7 “TRunIV: 1.0 x 100 PoT 5% “Run IV: 1.0 x 1070 PoT
e : =60 | =120 | 250
F 35 7 3.5 - 3.5
= - 150 - 11100 i 200
3 | 35 1 9 - Do
) " Entries 24848 | 30 i Entries 46874 | |60 i M’;::i 314
: Meanx  3.143 | - Meanx 3139 |\ i | 100
2.5/ Meany 3437 |20 2.5 Mean y 3.18 2.5 Mean y 3.182
i Std Dev x 0.09196 - - Std Devx 0.1145 - . Std Devx 0.112 B850
- brap-CUL appl/ed staDevy 00osst | | 10 [ b -cut applied (56 Dovy 006065 20 | No - Cut Std Dev'y 0.07027
o . . . sy 2 S Gty |7 S, | S S N r———
2 P 5 3 3.5 4 2 5 3 3.5 4 2 2 5 3 3.5 4 4
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PADME Preliminary

* Selected events signal can be fitted '.E' 3.5 i L — L L [ T T 1
& | Entries 99476 Run IV: 1.0 x 10" PoT
with a 2D Gaussian + constant B 3.4 " 52/ ndf 3405 | D545
* Preliminary flat bkg evaluation: D i o
= _ Constant 241.6 +1.286
0 0 =
from 4% at Run III to 7% at Run IV o 3 3| Meanx 3142200008735
- SigmaX  0.1007 +0.0003168
factor 1.5 wrt to RunIlIl 3.2

SigmaY 0.06523 +0.0002112
« Stat error on the yield aimed at

~0.35% for 1x1019POT 3.1

|IIII|IIIIIII'

2.9

I
2.6 2.8 3 3.2
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RunlV: Beam conditions

Beam monitor at 4 different levels using different methods

Aiming at measuring: position, angle, beam spread and beam divergence

Target: charged-weighted mean over the 3 fired strips
Beam position stable within 100-150 um + consistently hitting the same strip pair
(X =1, Y =-5) throughout the data taking

Spread and full scan evaluation still ongoing

and analysis ongoing

ECAL: beam parameters estimated using the two-clusters center of gravity (CoG)

Beam position stable at few mm level in X (at cm level in RunlIII), ~30400.150500 ©

at cm level in Y (vertical correctors as in RunlIl)

ES ' " o | ' PADMEPreliminary] E F SR = I~ 1 = - N O

E . osr s RMS = 0_0936' mlmal'y_: E _48F PADME Preliminary 5§ £ 10E- - “E 4L ;‘.!.‘:.; O
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><'_ E o E >-|- - ® ® ] QJ - .‘. - P - . s .

- @ ® . _sC o0 = 8F - — B . '9’.. zp B

0_95:_, —: E . - ® o E E L] “ .’. ‘.+ e i‘ E 0; ] . - .'. ]

0.93— - —f 51— — 7:_ s & L "b::' 'a L LS e 3 “:" = B . ¥ ]

: - - - 6 4 ¢ Voobrae Yy - 20 ¥ -

0.85 o % o — 5.2 = - ; s N ;} E - .
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On the basis of the ongoing analysis of the acquired data during RUN IV and during the test runs, we are currently

evaluating the possibilities to significantly increase the sensitivity of the experiment in future running campaign

“

Looking forward : target material

* The target material is a critically important tool in
terms of upgrades to the present PADME setup: mitigating electron motion effects NE - Litl also a possibility -

Compton profile closer to Be

Near future prospects (timescale autumn 2027) in

« target change with Be or other (lighter materia) g Tor ]
i . . n omp
. . . Fitting to a Lorentzian (first step ax10¢| Preliminary £ R d atorn 1E
* decreasing the multiple scattering in PADME analysis, further j e | | &
convolved with a Gaussian) . ' N L! Compt. _ QD,
- running without the carbon fiber window using a He volume > c~1.9 MeV D L S e A S e S ) atom 3
2 e~ 1.3 MeV g Be Compt. | @
- refurbish the tracker to remove most of passive material > I, ~1.1MeV s r 0 FoN
o 2x108
along the beam (1 single gap + mylar window) .
* Needs to be included S |
. . S 1x108}
in a systematic | _
experimental study e |
- More systematic target o T T N B B R B B |
276 278 280 282 284 286 288 290

material exploration needed

|\ .
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