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Search for X17 resonance

ATOMKI Collaboration observed anomalies in the angular correlation of e*e pairs
emitted via internal pair conversion in the 8Be, “He and *2C nuclear de-excitation
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— results compatible with a new neutral mediator called X17
Vector coupling Pseudo-scalar coupling There is still room in the phase )
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PADME measurement idea: perform a very fine scan of Vs around the hypothetical mass resonance using positron
beam with E,.,m ~ 283 MeV on target - measure a 2-body final state
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PADME Experiment in Run |l

Electromagnetic
Calorimeter

|
1 e
Experimental setup 3 et : gu =
7 | |
* Active target polycrystalline diamond — | — | | l:-
: 616 BGO crystals, each 21x21x230 mm3 Active Diamond e | . TimePix3 +
(scintillator detector) in front of ECal for e/y discrimination Target L R
* TimePix3 high granularity silicon-based detector for beam spot y |
. acuum vesse
e LeadGlass luminometer (NA62 Large Angle Veto spare block) 10% - 107 mbar
Elements not used: charged particle veto and magnetic field (residual 12.5 G)
- i DS TS ! w
Run Il Dataset ~ 6x101! PoT (~10%0 PoT per Vs point) o [ te., E
e 42 on-resonance points in 2 scans: Epeam @(263, 299) MeV (Vs steps of ~20 keV) s e StanD 1% " E
* 6 out-of-resonance points: X17 production forbidden D a0- 25/11 — 21/12/25 | iy |
* 5 points with ~ 101°PoT each and Ep,,, @(205, 211) MeV TC: — i -
* 1 point with ~ 2x10%° PoT and Ep,, = 402 MeV O 20 T . ]
£F | e, 5
s . = —F2 © jofScan1 E
| —— B, s ] L 14 1 . -
D e | e S f 3 - 12/10-10/11/25 | '
k-
ey Sl | R &h 164 166 168 17 172 174
= %y Vs [MeV]
Rl |
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Run Il Analysis Strategy

Goal is to measure a two-body final state to establish if the rate is compatible with SM expectation or with the
presence of an hypothetical X17 signal

* The primary analysis observable is gi(s) - the ratio between the number of observed events with a two-body final state,
N, (s), and the expected number of background events, Np,r(s) - B(s)

* with X17 signal: gp(s) = ll + S(s;MX,gBV(Z)). ]

» without X17 signal: gg(s) =1
Several theoretical and experimental effects may induce deviations from unity - accounted with a scale factor K(s).

Observable to measure Hypothesis test to perform

Signal + Background hyptothesis ( K(s) |1+ S(s; My, %V(es)) :

— VS )

VS

Background only hypothesis K(s)

Crucial to determine the systematic errors on the measured quantities: N, clusters, Np,7, Bkg yields
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Run [Il Analysis Strategy S 40 B 55 signa) egior
q-l;,_ 3-5:T Sthevy- 0.1044

N,: selection algorithm as independent as possible on beam and detector
conditions: required 2 clusters in ECal

* Acceptance reduced by 30% due the presence of the magnet - Cut regions in ¢ 2 5

e ¢p1-¢2vsBO1 + 02 cutin the center of mass to define the signal region 2.0E sideband Region

+III|IIII|I-II'I|IIIII|IIII|IIII—|-

— Signal Region is 30 around the mean value T T T T N T

— Sideband Region for Bremsstrahlung background normalization (~ 4%) 22242628303234 3'6¢?'§2 ‘[‘;gd]

B: main backgrounds are Bhabha scattering and yy annihilation. _ Tag & Probe efficiency

* The expected background yield per PoT is determined with MC and reconstruction

efficiency estimated with Tag&Probe method - data/MC compatible with 1 S 200

e Byield normalized to below-resonance energy points to improve systematic uncertainty >
e Radiative corrections e+e-(y) and yy(y) evaluated using BabaYaga

300
@ cuts

Ecal (MM)

100

0

Np,7: The number of positron on target per bunch is determined using the !

4‘\\\\‘\1llllll__l____l__lllllllI‘\\\\‘J—

LeadGlass calorimeter charge. O1c 402
Npor = 200
Qle"‘ 402 [MeV] Ebeam [MeV]
—300 NI RN AT AVEVINRTE AT AR I
* Estimation corrected for radiation induced loss and the energy loss in the passive material 300 200 100 0100 200 300

XECaI (m m)
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Run Il Analysis Strategy

S: the width of the expected excess receive contributions by the beam

energy spread and from the electron motion in the target.

e Convolution of the Gaussian for the BES with a Lorentzian

* Use of the ratio &5;4/B significantly reduces detector-related systematic

Events/e*

x10™  [12] Phys. Rev. Lett. 132 (2024) 261801
4:\ T | L I T T | T T | T T | L | L J 1T | 1T | T |:
3'5;_ (=17 Meti9, 210" %2/ ndf 127/13
- Prob 0.473 o
3 % BES = 0.005, from [12] PO (13.60+0.19)10°/e*
C pl  (17.000 +0.001) MeV 3
2.5 ... BES - 00025 P2 (1.725+ 0.039) MeV
2 .
1.5 -
= E
0.5 E
0

Summary of the systematic uncertainties

Uncorrelated errors

T | T T T

| T T T

o\o 14 - |-=g —
Source Uncertainty (% per energy point) - s N; 7]
Na(s) 0.60 © (oL |- B =
B(s) 0.54 o L | Ny §
Npor(s) 0.35 q>, 1 - . ]
Total on s 0.88 B "y ]
9r(s) K(s), constant term _E 0 8:_ N ALTYIR l..‘ .l... .-.l-' E
Source Uncertainty (%) O T A N _
Lead-glass calibration 2.0 o 06 I A, A RVLYYYY A A a Aadaa K AAA‘AA T
Absolute B yield 1.8 - ® © o 0e000cccrcscecscec’ e ®0® ¢ 2000 000000 7
Energy-loss correction to Npor 0.5 0.4 __ XX %ok ooy % x x x ¥ x xx
Radiation-induced correction to NpoT 0.3 : X x x x %X % % % % ¥ % x % x % x X % % x i
Total 2.8 0.2 — ]
K(s), y/s-slope B ]
Source Expected value (%/MeV) T S S T SR TS S IR
Radiative corrections —06+0.2+0.6 1%2 1 64 1 66 1 68 17 17.2 17.4
Total —0.6+0.6

s (MeV)

274 276 278 280 282 284 286 288 290 292

Eg.., (MeV)
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R I I I R I t 5!11'06__ % ﬂ:s::;d:;‘ 12 -
u n eS u S 1 .04:_ ‘ :.l: :?Blel:li(lnd fit In masked reglon _:
Blind - unbliding procedure 102l I ‘ % -
Large expected X17 mass resolution = no sideband region in Vs can be defined to validate | ' T L] HW{ Ty :
the statistical approach - Validation procedure described in 2503.05650 were used ln l ] ~
« Aim to blindly define a sideband in gR(s), excluding 10 periods of the scan - ‘ i

098 PR IS T SRR AN TR ST SR A SR ST S N S SR S PRI B
+ Define the masked periods by optimizing the probability of a linear fit in s 164 166 168 17 172 - II\7III4V)

S e

Data validation criteria are based on the fit quality, the distribution of the fit pulls, and the parameters of the linear fit

. ., ATt
Statistical treatment o F T e oo -
Test statistic based on Likelihood ratio between S+B and B-only and 0.8 : Em: i
includes terms for each nuisance parameter - =

. Ps . . - 0.6 Taes CLs Modian —
* Foragiven My, CL, = —>—is used to define the upper limit on g, E = cs 420 .
(1_PB) = [ CLs t1o ]
04— = TRENNERLOA N et [ Bkg stat only ]
= —— Observed limit I ]
Run Il Results 02 -
Excess observed, 2.5 o local, 1.8(2) o global significance ®
corresponding to mass My = 16.9 MeV and a coupling 8o < Giobal probability
gve — 5 X 10_4_ m1o_2 | | | e Local ;.arobablllty
16 16.5 17 17.5 18 18.5
Second excess present at My = 17.1 MeV, with a local (global) probability of ~ 8% (40%) My (MsY)
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PADME Upgrade for Run IV

The goal of Run IV is to increase sensibility to confirm/disprove Run Ill result

* Diamond target position moved downstream by ~30 cm + position readout changed
e Passive material removed and PADME Magnet fully degaussed
e Radiation loss monitor system for online LG calibration

* New detectors
* PadMMe Micromegas chamber replaced the ETagger
e TMM Micromegas replace the TimePix beam monitor

m Uncertainty Improvement 5 Bl el

Run il Run IV
N, 0.6 0.3 New target position - acceptance increased
B 0.54 0.3 PadMMe - ee/yy discrimination + angular-

momentum resolution increasing

Npot 0.35 0.3 3 different beam spot monitor (Target-PadMMe-
TMM) + online LG calibration system

Total 0.88 0.5
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Run IV Data Taking

36 points: Scan 1 and 2
18 points each

LG BM Bunch Shape - Run 80628 - 2025/10/22 17:49:01 UTC

Some online monitoring

~2.2x10% PoT per point . g 30 : .
plots of the data taking  :.. Beam spill vs time
268-295 MeV range, with 0.75 ; o 0 p a00 1000
MeV spacing sample
. full ECal acceptance available Target XY map 2025/10/22 17:49:18 UTC MM-P1 XY map - 2025/10/22 17:49:15 UTC
1 point @ 260 MeV thanks to th target movement 03 .
5 200~
2 points @ 300 and 330 MeV ECal Energy log(eV)- Run 80628 - 2025/10/22 17:49:01 UTC R 02 | 60M
; E 0- Lg—, 0 40M
x10° Preliminary ' . - ‘ . 200
= 300 T T T T . :
o [ o | | . ) ! ! ! U : i 0
n_ : : -5 0 5 -200 0 200
= 25 L W . o | ’ X(mnm) X (mm)
- Ce e 10 Beam spot @ target Beam spot @ PadMMe
20- ST, -
15i ¢ o ° j Beam pos af TMM - Run 80628 (340) - 2025/10/22 17:50:37 UTC
E ° . —e— On resonance E E 0 | 1 —_ Beam
10~ —e— Over resonance ] < SE—W — ' position
L —— Below resonance . X 5 7
C ] g @ TMM
L T e e e T 10-22 09:00 10-22 12:00 10-22 15:00
16.5 17 17.5 18 18.5
/s [MeV] fime
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Diamond Target

Target position changed from 3.70 mto 3.36 m

* ¢;qp -Cut can be totally removed or adapted

* Acceptance region enlarged = luminosity increases by a factor of 2.5

Reconstruction optimization

* Target waveform affected by common-mode noise
—> Average over 0(100) waveforms

e Beam multiplicity < Q = ),

tstop V(t)
tstart Z

“,‘;lj\l|\\l|l\\|\\\

PADME Preliminary
On-Beam

Ll
0 100

200 300 400 500 600 700 800

N A
900 1000

t [ns]

Sig/\bkg

0.28

0.24

0.22

0.2

0.18

0.16

Target Run |

Vv

1008.8
1068.1
1320
1367.5
1455

290

126

126 \

102.5 J ._Q_E_ﬂ'_'.—.—._.li}__-

10

[

560

i

 —— Runlil

—e— Run IV - w/o Phi cut
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PADME ToyMC
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PadMMe: Micromegas tracker

Micropatter gas detector operated in TPC mode

* Detector dimensions 88 x 88 cm?
e Two drift gaps of 5 cm each (~3 kV)
* Amplification gap ~ 128 um

Novel diamond-shaped readout

e Able to read both x and y coordinates with reduced coupling

Readout Electronics: APV25

* Time window up to 675 ns ns (drift
time ~500 ns)

Gas Mixture Ar:CF,:lsobutane (88:10:2)

e Drift velocity ~ 10.5 cm/us

3 HV regions to be able to have a better

control on the amplification in the

"beam” region

e External regions operating at 490 V

* Inner regions operating at 350 V (no
amplification)

Amplification

Anode

Cathode

Anode

Drift

Drift

Mesh

Mesh

uonedyrdwy

[ —]
1.0— —]
0.8 — —
0.6— —]

Entries 3234102 ]
0.4— Mean  3.025e+04

. »

> .. Std Dev 137 .
02-PADME MC Preliminary ntegral  367.2 E
03% I . . . 1 . . . . ] . . . . 1 . . 1 . . [

000 30100 30200 30300 30400 30500

Channel ID
. YR Occupancy - Run 80687 (665) - 2025/11/13 15:44:34 UTC
Data Taking

Hits

b
Need to face very high occupancy (85%) = well reproduced by MC

Channel
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PadMMe Preliminary Performance

Huge combinatory in pattern recognition

~200 track candidates found without Interaction Point (IP) constraint

- |IP oriented pattern recognition algorithm

Each charged particle measured in 2 planes —both X and Y coordinates
* Level-0 tracks correspond to track segments in each plane and coordinate

* High efficiency but also high fakes level: need at least 2/3 out of 4 coincidence ~
- Level-1 track: 2 planes coincidence

* Requiring the matching with ECal clusters fakes are further reduced

X direction track residual

Z direction track residual

6000

i

Mean  -0.0004982 1800

5000 Std Dev 0.09217 1600

1400

4000
1200

3000 1000

0,~90 um

2000

1000

|\||II||1\|||||III\|||||III|III‘III|II

o

40

20

-20

Lateral view

{ R )

P

e

|T1IITTIT

100 200 300
x/y [mm]

Track to cluster association

Std Dev

Mean -0.0002155

0.7208

o,~700 um

"’IIIIIIIIIIIIII|IIII|IIII|IIII|

L i 5
-2

Az [mm]

n w » n @D ~ @
o o o o o o o

S[TT I|H|I|IIH|IIII||IH|III|MIII|IHI]II

-
o

lo

Constant  74.36 = 3.61
Mean -3.239 £ 0.371
Sigma 8.934 + 0.400

0,~9 mm

—-40 -20 0 20 40 60 80 100
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Beam Conditions

Beam monitor at 4 different levels using different methods to measure

position, angle, beam spread and beam divergence

Target: charged-weighted mean over the 3 fired strips: beam position stable
within 100-150 pum. Full scan evaluation ongoing

from weighted position with strip charge—> work on strip charge calibration

ECAL: beam parameters estimated using the two-clusters center of gravity (CoG):
beam position stable at few mm level in X and at cm level in Y

T e T T BADME Prefiminaryd E NFTT T TS T ——
- o - - = 10 oo ———————
51_05;TargEt ) RMS =0.096 mm - E 1o ECal ® = £ F TMM Mean 1.416
T L 1 = o 1 = 5 _ Std Dev 11.2
[=2] _ _ o) - * - L qooibidhy
5 19— = 9k = - Beam Y
3 - - *) = ) = 250 . o i
X F ° ® o - = Vo E profile
E = 8\ ¢ = &
0.951- - - . > I 4 = f
= ] = sé& < AN " E or 1 run ;
085; ® é 6;—— = * .‘ \‘? ~‘.* —; 100{—
SE o o - { 3
E . ® E 5__ — 50:_ o
08— = - = e
- Scan 1 Scan 2 . 4E Scan 1: Scan 2 R - e e e e e
0.75— @ — cogplan pol peawloaleslweamlowiy laeegrelng eyl ogadd X [mm]
C /| Il | 1 Il 1 Il | Il 1 1 |} | 1 Il 1 | 1 Il 1 Il | || I} I 1 I 1 Il 1 1 ‘ 1 Il 1 1 |_ 300 350 400 450 500 550 600 650 700
80350 80400 80450 80500 80550 80600 80650 80700 RU niD [ #]
Run number
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Run IV Preliminary Event Selection and Background

As for Run lll, two body final states selected using ECal clusters position information g
Acceptance study with some preliminary estimations without Bremsstrahlung subtraction and ¢ 200
missing lead-glass calibration:

* With ¢, cut: yield increases x1.5 (as expected from MC studies)
* No ¢,;,p cut: yield increases >x2.5 and enlarging the low-energy cluster acceptance (expected

2.3 from ToyMC)

- MeanY 3.183 +£0.0002392
3 2 B SigmaX  0.1007 +0.0003168
- SigmaY 0.06523 +0.0002112

3.1
3

ITTTTTTTTTTTI
! ! |

2.9

= 35 T | =
© | Entries 99476 ]
Igl C 2/ ndf 3425/ 2545 PADME Prellmlnar
CDN 34: p5 2.113+0.06058

%4 - Constant 241.6 +1.286

o) 3.3} Meanx 314200003735

26 28

3.4
0,0, [rad]

£ 300

> 7 “./ T NE
100 FAH S
O
—1003‘ : N R
i <] N q 4 7
200 "4 -
-300
-300 -200 -100 O 100 200 300
Xeca [Mm]

Preliminary flat background estimation

* Selected events signal can be fitted with a 2D Gaussian +

constant

* Preliminary Flat Bkg ~7% (was 4% at Run 1ll)

* Improvement in S/V(S+B) by a factor 1.5 wrt to Runll|
e Stat error on the yield aimed at ~0.35% for 1x101°POT
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Conclusions

The Run Il data analysis shows an excess @ 16.9 MeV, with global p-value equivalent to 1.8(2)c

e Overall uncertainties ~ 0.9% per energy point

* No indications of X17 well beyond 20-equivalent global p-values

The Run IV data needed to clarify

* Improve sensitivity (higher statistics and better control of

systematics) aiming at a factor of 2 error reduction

* New Micromegas tracker were installed to measure the absolute

ee/yy cross section allowing combined analysis

* Redundant beam parameter measurements also with TMM to the

end of the line for beam monitor

* Signal yield increased by a factor of ~ 2.5 wrt Run Il

x107°

Run IV - Bkg only

90% CL UL: past exps

[ ] koe2015

I nae4 2019

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

----- RL median

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

17.5

On the basis of the ongoing analysis of 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
(using lighter materials for target, reduce passive material in the tracker to mitigate multiple scattering)

18 18.5
M, (MeV)
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Thanks for the attention!
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Event selection 5 cuts +
: : 3200 A
Estimation of N, -~ poaE e
: . : . . 100| £ 5 &
Selection algorithm as independent as possible on beam and detector conditions o yai \
e Require 2 clusters within ECal geometric acceptance 05-__
Rmax defined by ECal dimensions and R,,,;, by the CoM energy ~100! £\ N LN EREYE
e :
e Limited energy range for each cluster, depending on CoM energy ) % NGF
* Illumination affected by the presence of the magnet - Cut regions in ¢ ~200 7 ‘F‘\
e about 30% loss in acceptance -300

 Mutual cluster conditions

 Time and spatial distance: AT <5 ns & AR >60 mm
* ¢p1-¢p2vsO1+ 02 cutinthe center of mass frame isolates the signal
—> Signal Region is 30 around the mean value
— Sideband Region to determine background normalization
~ 4% originating from Bremsstrahlung radiation in the target
subtracted to obtain the final N, estimation

Source of uncertainty Error on N, [%]

0.6-0.7

Statistics

Background subtraction

Total (uncorrelated)

0.+ 6, [rad]

-300 -200 -100 O 100 200 300

Xgca (MM)

I'.'.II_|IIII|IIII+

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

Mean x 3.14 . .
Mean y 3.13 Signal Region
Std Devx 0.0927
Std Devy 0.1044

Sideband Region

+[II|IIII|I-II'Il.IIII|IIII|IIII-l-

I\)i[|||||||..|"

Lvw v by v v b b b b by v b by gy
2242628303234 36384.0
0.+ 0, [rad]
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SM Background
Estimation of B

The main background sources are the Bhabha scattering and yy annihilation. 100::.-"":

Yeca (Mm)

The expected background yield per PoT is determined with MC - validate with data 0
* Reconstruction efficiency estimated with Tag&Probe method - data/MC compatible with 1 _1002"‘:.‘_

Effects that spoils the B estimation: oo

* Beam spot direction & shape - acceptance variation of 0.08% - 0.1%/ mm of vertical shift

_300‘_“_‘JIII|K\JJ|IIK\‘Jlllll\llllll\“t’
-300 —200 —100 0 100 200 300

XECaI (m m)

 Stability of cuts due to acceptance edge effects and leakage - estimated by varying R,

Source of uncertainty S eCLE: RPN B yield normalized to below-

MC statistics 0.4 resonance energy points Radiative COfTeCtIOHS

s MO 1 | ———

—> improve systematic uncertainty I —— Bhabha
Tag & Probe eff. 0.35 & oo — ]
Beam spot variations 0.05 Radiative corrections E’ o | |||| | ||| || E
il +e- L o N AL -
Cut stability 0.04 ere ()./) andyy(y) 7 [T E
evaluated using BabaYaga 0oL | .
Total (uncorrelated) 0.54 - 3% decrease in the total i £/ /5 /39 E
Absolute B yield 1.8 cross section @ 16.92 MeV and © b1 ooms oo b1 oooer ~ooo7
(correlated, affect K(s)) a Vs slope of -0.6(6) % MeV-?! O Hea T Hes o tes o 172 E[I\;&]
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Radiation induced loss

Energy loss in passive material

Positron on target

Estimation of Np,r

The number of PoT per bunch is determined &

| praft”

LA L N A B L B B

J H *li”{

using the LeadGlass calorimeter charge. 040
N QLc 402 0-35¢
= X 5

rot Qie+ 402 (Mev] Ebeam[MeV] 0.305

Corrections for precise estimation of Ny ¢

e Radiation induced loss

100 200 300

* Runlll dose ~ 2.5 krad = transparency changes for O(krad)

* Estimated from 2 flux proxy observables: Q,rget , Ecal

- show a linear energy dependence on the integrated flux = LG yield decreases by

0.097 £ 0.007 = Npy7 flux corrected for this effect

* Error associated both to the constant term and to the slope of the correction

* Energy loss in passive material

 Beam movements - passive material crossing (TimePix cooling system)

» Test beam to check goodness of MC simulation = evaluate the overall energy loss
for the specific beam conditions = for each energy point Np, flux corrected

% (FTT T T T T T ]

w" r =

T | T T T T | T T T T | T I_ ~ '1_ ‘ [} —
x2 / ndf 39.1/39 T w - _
Prob 0.466 - : .
po 0.422+0.001 0.8— . ]
p1 0.095+0.007 ] r s .
*h *{ ] 0.6— —

IS LIRS0 o LI B ]

H I H { H f ] - ]
a1 C —~ MC ]

= 0.2~ — TB data -

n _v| | L | | | | | |||||||||_

1 g 11'ﬁZ : 5

el ax10% 5 e T I /et 9.086/10
400 500 600 a §:Z - EBOb 101240008 3

—40 =30 —20 —10 0 10 20 30 40
Y [mm]

Source of uncertainty | Error on Ny 7 [%]

Radiation Loss. slope Variable ~ 0.35
(uncorrelated)

PoT Integrated

Common errors on Ny (affect K(s))
LG Calibration pC/MeV 2.0

Energy Loss 0.5
Radiation Loss, const. 0.3
term

Total (correlated) 2.1
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Signal modelling & efficiency

Estimation of S and

Signal yield estimation

The width of the expected excess receive contributions by the beam energy

spread and from the electron motion in the target.

e Functional form is a Voigt distribution parametrized as function of the beam

energy: convolution of the Gaussian for the BES with a Lorentzian

— Uncertainty in the curve parameters as nuisances:

e Lorentzian width around the resonance energy: 1.72(4) MeV

» Relative BES: 0.25(5)%

Expected signal efficiency &g;, determined from MC:

* Use of the ratio &5;,/B significantly reduces detector-related systematic
uncertainties (similar detector illumination for both signal and background).

— Fit &5;4/B with a straight line - fit parameters as nuisances:
* Errors: APO/PO ~0.1%, AP1/P1 = 3%, correlation = -1.8%

«106  [12]Phys. Rev. Lett. 132 (2024) 261801

+0 4 _I T | T T T I T T T I T T T I T T T | T T T | T T T I T T T | T T T | T T I_
g - S(M —17MeVig <10°): Lorentzian parameters ]
@ 3.5 kTR =10 12 I naf 127/13 =
c - Prob 0.473 1
o 3 % BES = 0.005, from [12] PO (13.60+0.19)10°/&* —
u>J - p1  (17.000 +0.001) MeV 1
2.5H BES - 00025 p2  (1.725+ 0.039) MeV
2 —
~ Blue curveis E
1 -5:_ the one used in =
1:_ the analysis =
0.5 E
O_I 1 L1 1 I 11 1 I 11 1 I 11 1 | L1 1 I L1 1 I 11 I 11 1 L1 I_

274 276 278 280 282 284 286 288 290 292
EBeam (MeV)

QU,BOOOO T T [ T T T [ T T 1T T T T T [ T T T [T

g i o scanq. PO = 24805 +37, P1= (2680 + 120) MeV" |
w i can 1: . 2/ndf = 16.8/ 20, Prob = 0.67 |
28000 _ PO = 24854 + 40, P1 = (2740 + 160) MeV"' |
| F SeanZ . df=16.9/17, Prob = 0.46 4
26000— -
- 5% i
240001— -]
220001— -

162 164 166 168 17 172 174 176

s (MeV)
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