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1 — beam pipe, 2 — tracking system, 3 — aerogel Cherenkov
counter , 4 — Nal(Tl) crystals, 5— phototriodes, 6 —iron
muon absorber, 7-9 — muon detector, 10 — focusing
solenoids.

Thickness

Acceptance

Energy resolution

Angular resolution

Calorimeter

Tracking system

13.5 X,
X T,:eptam 0.94 x 4w
0.95 X 47 (9 layers)
o5 _ 0.042 Angular resolution op = 055,05 = 1.2
E  {E[Gev] Vertex resolution og = 0.12cm, 07 = 0.45cm
0.82°

@ 0.63°

Opn =
*8 = A [ElGev]

The main physics task of SND is study of all possible processes
of e*e-annihilation into hadrons below 2 GeV.
v The total hadronic cross section, which is calculated as
a sum of exclusive cross sections.
v" Dynamics of multihadron exclusive processes.
V" Properties of vector mesons of the p, w, ¢ families.
v" Nucleon-antinucleon production near threshold.
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Data collection

2010-2013— 64 pb! 5 T
2013-2016 —  stop = a0
2017-2019 — 167 pb™! - | 2020-2025
2020-2026 — 800 pb! of- | 2012-2019
Total ~1 fb! a0l

wp

2024-2026 — Scan of the - 4o
region (150-500 MeV) with 20f
3-fold increase in statistics N
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Motivation for the high precision measurements

SM _ QED + ahad n aEW :

' Ta
' nu'
k 5 #0e0 . Thereisnotension: a,,~ —az™ = 38(63) - 107
QED :
0.2 § 116 584 718.8 [I. The theoretical error is ~5 times greater than the
8 - - experimental error
b3 Ba g a & - - - - -
& ) lIl.  SM error is determined by the hadronic contribution a.f}“d

WP2020 (e'e” data based)
6337.0 IV. The main contribution to ah“d is afvp Lo

WP2025 (lattice based)
V. Finally, the main contrlbutlon to the magnitude and error of

had

7160.5
a;"P L0 is givenby m*n~ and " m®
EW
AT B U TTTTY B PRI BT T SRR T T NP T M E > 1.8 GeV E>1.8 GeV
10* 10t 10°  10®° 107 10° agVP 1o 0y Contribution K9K? Error?
11 KO |0 i — :
a,x 10 it
Tt 'T T
ata—nOn0
aﬁad aHVP LO +aHVP HO + aHLbL atr— a0

had HVP LO  HVP HO HLbL
a,[10~"] (uncertainty)

WP2020 | 6931 (40) —85.9(0.7) 92 (18)
WP2025 | 7132 (61) —87.2(1.3) 115.5 (9.9) PR Vol 1143, 2 (2025), PP 1-158
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https://www.sciencedirect.com/science/article/pii/S0370157325002157?via%3Dihub
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Selection criteria:
=  Number of charge particles >=2
=  Origin from e*e™ collision:

e |l <1lcm

* |z;| < 8cm

= Collinearity:
. |AG| < 14°
© |Apl <6
Polar angle: 60° < 8, < 120°

Particle energy deposition: E; , > 40 MeV
= Cosmic veto
Identification in calorimeter

Background processes:
1. ete” - utu~

2. ete  sete”

3. Cosmics

4, ete” > eteete™ (0.2-3.5%)
5. ete” -» ntn~n® (0.01-0.6%)
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T —
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Machine learning method (Gradient Boosted
Decision Trees) demonstrated the best separation
performance, with total of 36 input parameters
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Similar e/t and p/mt separation algorithms are also constructed,
but for individual particles, with 18 input parameters

AN/N
T
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Used to create pure samples of events and pseudo-events
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Uncertainty of the correction for e/n selection

Variation of polar angle cut

efficiency

LN 2T T
O Saee Snas sant ] T £ E From muon background subtraction
b et ] s | ]
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-1 e ] W 4 _ JLpe R
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F ] s =
y: v <H"Hr 1 <ioE- 1
i ] _12: | | I | | .
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Correction for probability of pion loss in the vacuum chamber
[ ER - T oL I Erroryﬁoo < /5 <900 MeV, % | /s < 600 MeV and /5 > 900 MeV, % f{‘”’ é %
o from 2 . A ]‘: Oe/n 0.05-0.1 0.1-0.3 57655' ‘ g E
£ T o 0.03-0.1 0.10.3 e E
B i B OA 0.2 *75 E
. u E ¥ ;
_15: V + ?u_/}y 7 +* 7 + /" R 05 /7 ; " : ;
T | E One>1 0.1 851 rom 37 =
=7 + from 3n E - g ” =" :
2 ; 1 7: Tuncor 0.1 95 E E
730:_ : _: O nuel 0.1 _105 3
= ‘SC‘IO‘ — 70‘0‘ ‘ ‘st‘)o‘ — so‘o‘ — Plo’a‘; total 0.7 | 0.7-0.8 S e300 30 340 a0 3e0- 400 'é On;e\l_/

Variation of Egep>40 MeV correction

Current estimates of systematic error: 0.7-0.8%.
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- . - Parameter Baseline model Al
g ; B ] mp, MeV o [ 775769 £ 0.143 £0.084 | 775.500 & 0,148 £0.132
g S o g L, MeV @& 149.649 + 0.26 +0.112 | 149.579 + 0.276 +0.153
1000 © ’ My, MoV ASx® 782.443 + 0.064 £0.06 | 782.45 + 0.064 +0.061
- E | l 1 I, MeV 8.906 & 0.137 £0.061 | 8.909 £ 0.137 £0.063
g NTHLNTINTEN +u“w RIS IR Blw =t ) Blw = ete ), 1070 | 1212 4+ 0.021 £0.008 | 1.21 = 0.021 £0.01
= ELIT b4 et TE T T 18| 0.746 + 0.002 £0.061 | 0.404 + 0.013 +0.107
a00f i b 5 |6 0.726 & 0.002 £0.077 | 0.581 = 0.077 £0.525
e “E H By Tadl. 0.179 4 0.013 £0.003 | 0.174 £ 0.013 £0.008
£ P . i H G 1ad. -1.07 £ 0.005 £0.073 | -0.515 + 0.121 +1.127
R A e Gppr, 2. 2.8 4+ 0.007 £0.058 | 3.835 + 0.007 +1.691
le| — 0.273 + 0.014 +0.442
guir/en]; agalzsis isNtE(s)ed on 20(18 .da.ta (4117 pb'i),dcpllﬁ(t:edpbelow 1 L ’ . . arg(c), rad. o 2558 + 0.124 +2.56
_>ee*.e' isaus?ed?%: IL meagsirlf:rrr?e(r)lrt,lit};n SI;;;I;;‘;(‘; frl(?m ot}.lerr:\s:;ise ¢ . 1.4f E X* /ndf 108/83 107.8/81
with the machine learning methods. Efficiency corrections are based F ] Parameter A2 A3
on study of experimental events. With radiative and beam energy 20 7 my, MeV 775.759 £ 0.142 £0.074 | 775.91 £+ 0.154 £+0.143
spread corrections born cross section is calculated. N total E r,, MeV 149.666 + 0.250 +0.1 | 149.644 + 0.304 +0.062
0 O (85) g ] ey, MeV 782.77 £ 0.065 £0.06 | 782.786 £ 0.068 £0.061
Orr(8i) = Tk, 55) b 1 T, MeV 8.975 4 0.139 £0.061 | 8.991 + 0.143 +0.065
To 3 o e £ LR o O . Blw = nt77) - B(w — ete™), 1070 | 1.200 4 0.021 £0.009 | 1.202 + 0.021 £0.018
Oty = 3—57? | Fr ()| ——— AT e 14 0.720 + 0.002 £0.018 |  0.26 + 0.04 +£0.523
g R el e i i |a| 0.727 & 0.002 £0.043 | 0.071 £ 0.005 £0.656
o o Bps Tad. 0.251 & 0.013 £0.001 | 0.237 = 0.014 +0.022
ShS D ) G ppt, Tad. -1.039 £ 0.006 +£0.068 | -1.669 + 0.044 +0.731
G’Sﬁ(s) (1 e ﬁ) +8- Gsp;(s) il g G'Sp,,(s) b, Tad. 2.836 + 0.006 +0.07 2.203 4+ 0.078 +0.882
I.= BL Al Fr(s) = wl e |e] — 0.148 + 0.014 £0.059
const 1+58+46 arg(c), rad. — 2,81 £ 0.165 £1.169
o | " Born cross section is fitted with VMD: p(770), p(1450),p(1700) and & X /ndf 108/83 107.8/81
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Comparing with fit curve
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Vs, MeV
After re-analysis the 2012-2013 SND data (used
New measurement is 3% higher then in the last SND publication) is more consistent with
previously published SND results new results. Current explanation: shortcomings

of the old version of reconstruction resulted in

J. High Energ. Phys. 2021, 113 (2021) unaccounted loss of the pion tracks.
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https://link.springer.com/article/10.1007/JHEP01(2021)113
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SND measurement is consistent Our measurement is 2-6%
New SND result is consistent with BaBar results below p, and higher than combined

with CMD3 3% higher above 0.78 GeV KLOE result

Stat. errors for dots green band - syst. uncertainty
blue one — total error
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https://journals.aps.org/prd/abstract/10.1103/PhysRevD.109.112002
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.86.032013
https://arxiv.org/abs/1711.03085

The value of the anomalous magnetic moment according to the

results of this work,

Contribution to g-2 (545 - 990] Mev

The contribution of the e*e™ — mw*m™ to the anomalous magnetic moment of %
the muon in the leading order of perturbation theory is expressed through the <
dispersion relation:

435

430

2 C
Smax R K C
aﬂ«(ﬂ-ﬂ_a\/ Smax S\E <v Smfn) = (%) / Mds, 425;

52
Smin
420

R(s) = aPol « i

P x s 0B(s) = 02(s) x |1 = [1(s)? x (1 + ~a(s))

T ™

https://cmd.inp.nsk.su/ ignatov/vpl/

440

BABAR and CMD3 calculated in the interval of

Cover = 80% of total I1*11 contribution

This work
BABAR
CMD-3
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https://cmd.inp.nsk.su/%20ignatov/vpl/

e'e” » '’ in the 0.61-1.1 GeV region

Selection criteria:

=  Number of charge particles >=2 g
=  Number of neutral particles >=2 < W
= Origin from e*e ™ collision: 5
¢ Il <1lcm =
* |ZL'| <15cm 40
* |z — 2] <5cm
= Kinematic reconstruction: 20
* Finding a common vertex given the
beam collision point for two charged ’
particles
» Kinematic reconstruction in hypothesis %
ete” > ntnyy 5
* If there are several photons in the %’4"”
event, then the combination with the i
smallest y? is selected
. )(2 < 100 200
= Additional conditions for different energy
region

* Identification by the invariant mass M, ¢

680 M3B }

Events/(2 MeV)

Events/(2 MeV)

x 10

3000

' 782.8 MaB

2000

1000

et

100 150 200
M., (MeV)

30000+

20000

10000

1019 M3B

100 150 200
MT y (MeV)

Background processes:

T~ (y)
ee”(yy)
utu=(yy)
ny
'y
mlete~
om0t~
K*K~, KsK;
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e'e” » '’ in the 0.61-1.1 GeV region

Data from 2018, 102 points, luminosity 66 pb!

Parameter Fitted value PDG value

o B(w — ete™)B(w — 37) x 10° 6.648 4 0.022 4+ 0.058 6.61+0.16
@ m,, MeV 782.703 £ 0.011 £ 0.047 782,66 £ 0.13
E Iy, MeV 8.508 + 0,023 £ 0.004 8.68 +0.13
E B(é = ete™ B¢ — 37) x 10° 415470102 + 0,066 4.42 £ 0.11
; 11y, MeV 1019488 + 0.017 + 0L061 1019.460 + 0.016
L% s, MeV 4.265 4+ 0.033 £ 0.014 4.249 £ 0.013

Po deg 156.815% +1.9 163+ 7

B(p — 3r) x 10° 4 TE1:2113 944
2y deg -95.3 + 8.3 £ 4.0 —99 + 17

Fit model:
VDM: w(782) + p(770) +
¢(1020) + w(1420)
The phase w(1420) relative to
w(782) is fixed at 180°

* To the statistical error in the
number of 77 events, an
additional spread of about ~0.6%
was added

08/06/2026
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Luminosity 0.7

700 800 900 1000 1100
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e'e” » '’ in the 0.61-1.1 GeV region

SND in comparison with other experiments near w SND in comparison with other experiments near ¢
% = 02
Soap z
e ‘ ‘ } \ éms + |
Lt \* ‘ {f i Our measurement is consistent with the BABAR and o Our measurement is consistent with the BABAR and
i F ! } | SND data on VEPP-2M, 4% (20) higher than the CMD-2 CMD-2 data, 10% (2 o) lower than the SND results on
‘ ' result and 8% (20) lower than the Belle-Il result 005 VEPP-2M and 7% (2 o) lower than the Belle-Il result
o } ® SNDat VEPP-2M , o S vem
760 780 800 005 i 1
EOIN E (GeVIc?)
g, 1 8% g | ’ g T g M i g
E ‘ E E " l ® Bellell E ® CMD-2 ET? En —i
o 02 |1 e 02 S 008 ++ + ® BARAR = + gL
| ,*QI . oIl | ety L] 0 e T
., o iR i | A +
02 | o H, + 0 | T ! f \ 005 + | + ® Bellell
® CMD-2 |
-02 ‘ 004 ‘ : | i : | ’ l -0.2 : + ‘
70 70 M::’(MeV) 70 70 :Z“()Me\’) 0 7 ;(“(]MeV) e 1010 1020 1030 e o0 e o 1000 1010 1020 103(

E (GeVich) E (GeVic) E (GeV/c’)
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e'e” » '’ in the 0.61-1.1 GeV region

To calculate a;™ below 1.1 GeV,
an approximating function was
used. The statistical error was
determined using the toy MC.
The systematic errorin aﬁ” was
determined by shifting the
measured cross section up or

down by the systematic error.

The contribution of the SND to
a;™ above 1.1 GeV was
calculated using data from the
paper M.N. Achasov et al., Phys.
Atom. Nucl. 87, 747(2024)

o > K (s) rr(s)‘l — H(.&;)lz
: —l’ang/s

2 &S

mz

ds

E, GeV

3T 10
a’™ x 10

0.61-1.10 (SND)
1.10-1.975 (SND)
0.61-1.975 (SND)

42.96 = 0.06 £ 0.45
2.99 £ 0.02 £ 0.08

45.95 £ 0.06 £ 0.46

0.62 1.10 (BABAR)
1.10-2.00 (BABAR)
< 2.00 (BABAR)
0.62-1.80 (Belle II)

< 1.8 before 2021 *

4291 +£0.14+0.55 + 0.09
2.95+£0.03 £0.16
45.86 =0.14 + 0.58
48.91 £0.23 £1.07

46.2 4+ 0.6 £ 0.6

* M. Hoferichter, B. L. Hoid and B. Kubis, JHEP 2019, 137 (2019)

The SND result is in agreement with the BABAR
and aﬁ” result calculated using data up to 2021,
but is 2.50 lower than the Belle Il result
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ete” T in the 1.06-2.0 GeV re

E : T T ‘ T T I T T T ‘ T T t do_
= S ® SND(2026 2
o [ ] === |a'Ap,I Bl 5 yAwT,;|
4+ ] dr
3k - . ,
B ] parameters SND (previous) this work
C ] M(o) (MeV) 1350 + 43 1215+ 26
2 - B [(0) (MeV) 590 +90 48033
; . ® o 6 (" —pm) (nb) 4.17+0.73 —P» 1.35+0.09
- ] 6 (0" —p'm) (nb) 0.053*2:921 P 0.72+0.16
0 - L L e L O M(@'") (MeV) 1643+ 6 1648 £5
1000 1200 1400 1800 2000 (o) (MeV) 148+13 173+10
Vs (MeV) 6 ('"—p7) (nb) 0.04613:932 0.023 £ 0.012
Backg round processes: 6 (0" "—p'm) (nb) 1.65+0.16 1.54£0.18
e ete - OO M(o,) (MeV) 1782 + 20
. e+e_ N .I_[+.I_[_Y I'oy) MeV) 200 =10
. ete - KK 6 (@ "—pm) (nb) 0.36 +0.10
. e+e_ N Ki KI:'I'[O 6 (0"’—p'm) (nb) 0.11+0.06
« ete - utuy

G (nb)

G (nb)

1.2

0.8

0.6

04}

0.2

gion

F 1 T H
P N (S TN I TN (SN SN SN TR [N SN SHN TN N Y ST
1200 1400 1600 1800 2000
Vs (MeV)
R : .
i p,T[ o
' ;
ottt S
1200 1400 1600 1800 2000
s (MeV)
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e'e” - ny(n-yvy)

Selection criteria: : [ Data from 2018 & 2024, luminosity 73 pb? | T — T —_
. & — E S )
=  Number of charge particles = 0 s T 60 4-20r8sen : et
X r SND 2007 (n-snx'n"31%) SND 2000 (n—2y) 2 [k 200020
=  Number of neutral particles >=3 sk 20 o0 v _f fy ool
) A . 2 E -‘;‘ t -‘;M_ . 500 1 -,‘, - CMD-22001 (n-3x%
® Kinematic reconstruction: yg+,-_,3, <30 = il , 7 o A
g " 5 s 500(— K 77 e ey e et S| L T T S N T F i \
* Identification by the invariant mass M, B k 1 UL, S : g
. . + \
s i : i NITpEA IR g 30 / A
400— o . o i [ \‘
Background processes: F o a0 # A
1. e+ e — Zy(y) 00— osf Aoio=-43:19:34% ool A0l0=-52:08:27% F i \\
+ - 0 F Aolo=-45:12:27 % 10 A LN
2. e’e —omy E e e o e E g
e v a v s crlapon Tyawela pps M paa W N S P o
100 200 300 400 500 M, Mo CMD-22001 (32" CMD-2 2005 (n-2y) 1010 1015 1020 1025 I o:;?ev
e 00 .
] SN N R IR RS IR R ) R L R S S R B o e R B e RS P p & .
€ 450 - € I & [ | . N
3 Xndf=71/58 3 g 6n00F wndf=74/58 g #ndf = 63/58 - ) 2 N e . Fit model:
£ aoof {4 & A T 1 I I MmO e 1 « VDM: p(770), w(782), ¢(1020),
g 3505_+ E 8 s 2 ol ST Ak TR TR p(1450), $(1680)
E 1 r ] [ i S S o . =0, = +180°
a00f ] - = [ ot ' Gl ok Pw Pp(1680) = Pp(1450)
250F 3 r 1 w0 ook A0l0=-03:09:4.1% ool Adlo=-43:07:6.0 % T T T T T
g sl B b -e-Stat. Only [[]Total [EPDG
200 3 i ] ook B R R e —
150! Z— i 2000 __ __ : — (3.53+0.08+ 0.17) x 10
mf_ ] [ ] [ . SND 2000
E : sk E oo " » Thee®e™ — ny cross section was measured in the S
s50F L -4 C 1 - -
g ] : ] [ 1 energy range of 980-1060 MeV. I st ani b
350 400 450 800 S50 600 650 700 T e NN 3% 400 450 500 550 600 85D 700 Th | f f th d - CMD-2 2005
N 350 400 450 500 550 600 NE:UM LO M,,, Mev The total systematic error of the measured cross (4053} 026710
T . Me' ' . . .
section at the phi meson maximum was 1.5%. - SND 2001, e
» The measured cross section has the highest o SND 2025 (This work)
1 L il 1
accuracy. 3 B o) B 10
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ete - my(n’ - yy) near ¢

. . . poes R I o T ' 3 E T I I ! L T
Selection criteria: H 1 = 3 -
2 1800 ] a r —+— SND(2000) 3 _q(s 2
=  Number of charge particles = 0 g ] s  ovpatooy | awn(s) = T S v,
1600 c 3 Vv
= Number of neutral particles =>3 2 ol E i3 - S:ﬁéf;);;;) E
g t ] E = E 1Ty ei?v 3
" Eotat > 0-65V5, Prorar < 0.3vs S 1l E E | I v v SR TS
= 70< Myy < 200 MeV fiE- 1 2 ! Data from 2018, 17 points, — v !
o 1 F { luminosity 19 pbt g . ; itati
=  Kinematic reconstruction: x§+e__,3y < 30 son- g = ¢ y=e 3 VDM: p, w, ¢ and their excitations
o o 600— = | ——————— » > ——
= 36 < 91,2,3 < 144 wiE. B 00 010 o8 1030 ‘040 1050 060
i 2 d F E ] Vs (MeV)
* Identification by the invariant mass M,,,, wiE E
I J & T T & T T o[ T T T 7
% 20 0 60 8 , 100 501 SND(2016) | 5" CMD-2(2004) . ‘ SND(2000) |
; o———‘r e T { T; b ‘ } t 02 I ]
3 N H—y ™ FLAE 3 411
Background processes: | 02 +H ﬂw 02 1 ‘ l‘l IE
0.2~ |
1. e*e”™ - ny(QED) N | I 03 - \ 1
_ .. -0.6,
2 ete” -y ok ‘ 3 = 1 1
3. e+ e - T[OT[OY T L T T R T T T oL || R A oosotoqo1s oz
4 e+ e - KSKL Vs, MeV V3, MeV V3, MeV
5. Cosmics Themessured cross section'for the o) « The systematic error of the cross
eTe” — m’y process is 7-15% higher .
than the results of previous i RIS section at the ¢(1020) resonance
PRt measurements performed inthe SND | s maximum is 1.3%, while the statistical
G B and CMD-2 experiments at the VEPP- namiomg et —mp is 2.1%
2M collider. This difference e ) erroris 2.1%.
IBID‘ : 1(IID . 1“,20 : ‘1"“,‘ 1&0 13‘0 200 significantly exceeds the systematic e * To date, this is the most accurate
M., Mev measurementeriors. e measurement of the cross section for

08707 0808 1 EREREEERTY the process ete” - T[O]/.
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Selection criteria:

"? 1 = Number of charge particles =0 (€€ = 7%)
; =  Number of neutral particles =3 _.g LI LR A IR B I
5 Etotar > 0.65vVs, Pyorar < 0.3v/s s I — Nl yponess § mowonmas
(_\":' L 70 < M]/]/ < 200 MeV *g 100; i SND 2018 N
0 - = 5 03] L - O — Fit with excited resonances ,
% 05 = Kinematic reconstruction: )(§+e__,3y <30 g : Fitwith excited 5 o :
w 36 <053 <144 B gk i
* Eymin > 125 MeV SO g
= Identification by the invariant mass M, L -
C ]
e S o 011 ] * The most accurate measurement of
0 10 20 30 40 50 60 70 80 90 100 ) i I ] the process cross section was
zgv Background processes; I 1 performed in the energy range of
_ N 1. e'e” - yy(y) (QED) -50- . 1.08-2.00 GeV.
2t 2. ete” - wn? - n’ny - 5y N (S S SRS IS Dee DU REN.
© 300/ 1°/NDF = 83.80/62 ks P 1 12 14 16 18 P * The systematic error varies from
S Moy 3050 iy 3. ete” =y (y) - 3y () — 2.5% to 10.4% in the energy range
= Vs = 1282 MeV I Linear bkg Vs (GeV) ) :
PR R ] from 1.1 to 1.5 GeV, respectively.
E’ - gy ! Data from 2017-2024, 153 points, The null hypothesis: used only p, , ¢ *  The cross section is well described by
i luminosity 909 pb! Hypothesis with excited resonances: used a VDM with two effective
il _ p, W, ¢ and their excitations, but instead of . ‘:'i\S::zﬂcr?s.othesis (without excited
[ w(1420), p(1450), w(1650) and p(1700), vpe
. resonances) is excluded at the 4.65 ¢
two effective resonances were used my, = level
086100 120 140 160 180 200 1450 MeV and my, = 1700 MeV

M,, (MeV/c?)
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Inclusive measurement of charged* noncollinear hadronic cross section

in the 1.8-2.0 GeV region

X 4 ¢ d h chareed cles in the final ncluded R measured in this work is systematically greater than sum of exclusive cross sections and
ecays of Ks and n with charged particles in the final state are include compatible with KEDR results, but have much greater statistical accuracy

—hadron

ey <  ppthr Preliminary
i ] In order to calculate
B B ', 4 l total cross section,
o W, .
- previously measured
: : o . | cross sections of the
0 00 200 300 OEC=1,Me?IOO ) 100 200 300 40EOIZ, Me%oo —8— SND (2025} Profirninary neutral ('”IHOY: T[OT[OY,
= F © 0.58 —e— MHAD2019
so0ol 057 Do J R T — my, nny, KsKv etc.)
[ 3122;1 ‘ [ ——— and collinear (K*K-,
1000 o - Data from 2019-2022 iR ', pp’ hadronic
i pyed R F Rkl SRS processes are added
i 05t 42 points, luminosity 300 pbl |- escusw
0C - L 1 1 L I 0.49¢ ) ) ) ) ) T ST SN N NN TN T SN TN AN TN SN SN SN SN TN NN NN NN A TN SR S |
S o A R W 48 185 19  1.95 2
» Efficiency is calculated using MC of exclusive hadronic 's, GeV Current estimates
processes, mixed according to previously measured cross _ for systematic
sections Eﬁys' Il"_etttt' ]%V\(/)l.l 732’ (21091799) » PP 43 3“11 238 uncertainty: 1.3%
* Main QED background is suppressed by the cuts on energy ys. Lettl. b, vol.  ( ), PP B
deposition in the different layers of EMC https://cmd.inp.nsk.su/ ignatov/vpl/

* Beam background is subtracted via z fit

E 08/06/2026



https://www.sciencedirect.com/science/article/pii/S0370269318308505
https://cmd.inp.nsk.su/%20ignatov/vpl/
https://www.sciencedirect.com/science/article/pii/0370269379908281

eter - W

¥s=1.04-1.05 GeV

s = 1.75 - 1.80 GeV

-+ DATA

::: = mnﬂ
[1,(1370)y
Ef,(1270)y
[It,(980)y

I Background

300 400 500 600 700 800 900 1000

m,, (MeV)

30

400 600 800 1000 1200 1400 1600 18
. (MeV)

Vs = 1.55 - 1.60 GeV

100

80

40

400 600 800 1000 1200 1400 1600
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Vs =1.85-1.90 GeV

90
80
70
60
50
40
30
20

ot

W0t

|
400 600 80D 1000 1200 1400 1sun 1800
1 (MeV)

— T’y (in the 1.05-2.0 GeV region)

a 18 : -
Fit quality is good y?/ndf = % 15;_ _ ; m;;v:;:
39.4/40 S SR ST 410 VO T © SND 2000
Good agreement with previous % | F ¥ S -
measurements in decay channel ;; - - i =l bR
w—ﬂto\’ o.af— ;
Notable disagreement (10%) 0sf-
with measurements in decay 0af/. 5 3 | ; . : i
channel w—Tt'rtr® below 1.6 0.25
GeV i
Good agreement with SND 2023 micer
above 1.6 GeV "‘
A scale factor 0.77+0.04 obtained ;
from the fit was applied to BESIII  §

data l ‘ - . ' E, GeV
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https://indico.rcnp.osaka-u.ac.jp/event/2402/contributions/14886/

Summary for e'e” - ny, n’y, wn’, hadrons (inc.)

* The most accurate measurement of the e+e—— 11°y process in the 1000-1060 MeV energy range was obtained

= The systematic measurement error at the ¢(1020)resonance maximum is 1.3%, and the statistical error is 2.1%

= The decay probability was measured B(¢p — m°p) = (1.452 + 0.024 + 0.067) -10-3

* The most accurate measurement of the e+e— — 1°p cross section was performed in the energy range of 1.08-2.00 GeV

= The systematic error varies from 2.5% to 10.4% in the energy range from 1.1 to 1.5 GeV, respectively

= The most accurate measurement of the e+e— — 1y process was obtained in the 980-1060 MeV energy range,
with systematic uncertainty at the ¢(1020) resonance maximum being 1.5%

» The most precise measurement of B(¢p -~ e+e-)B(¢ — ny) was performed [Phys.Rev.D 113 (2026) 052003]

* The cross section of the process e+e— — w11 has been measured with the best accuracy to date

= In this work the inclusive cross section of e+e—-annihilation into charged hadronic states with more than two particles in
the region of Vs = 1.8 — 2.0 GeV is measured

* R measured in this work is systematically greater than sum of exclusive cross sections and compatible with KEDR results,
but have much greater statistical accuracy
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https://doi.org/10.1103/r45q-js3w

Summary for e'e - T, '’

* The most precise measurement of the e+e— — "I’ process cross section at energies below 1.1 GeV has been achieved
[arXiv:2603.01635]

= The systematic error in measuring the cross section near the w and ¢ resonance maxima is 0.9% and 1.2%, respectively

= The SND data are consistent with the BABAR measurements and are approximately 7-8% (20) lower than the Belle II data

= The most precise measurements of the B(¢p -» e+e-)B(¢ - m'mrm’), m, and I',, parameters have been
made within VDM framework

* Study of the e+e— — '’ process at energies above 1.1 GeV showed that w(1420) and w(1650) decay predominantly via
pmt and p’mt mechanisms, respectively.

= The total cross section of the e+e— - IT*IT process was measured in the Vs =548 — 990 MeV energy range with a systematic
error of 0.7-0.8% at v/s < 600 and Vs > 900 MeV and 0.7% at 600 < v/s < 900 MeV

= The results are consistent with the CMD-3 measurement, and there is a difference with BABAR (KLOE)
data at the 20 (>50) level

= Contribution of the e+e— - II"IT process to the anomalous magnetic moment of the muon is
a,=(433.59 £ 0.52 + 3.04) - 107'° in the 548 < v/s < 990 MeV energy range
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https://arxiv.org/abs/2603.01635

Thank you for attention!
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