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Unfortunately analysis has been frozen - lack of people.
Analysis of 2022-2024 data (x4-5) has not started yet
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Source Contribution Estimation method
(%)

Luminosity 1.5 Difference between ete~ —
ete™ and ete™ — vy

Track reconstruction 0.2 Calculation in different selec-
tion criteria

70 reconstruction 0.5 Comparison with cross section
without 7° reconstruction

Trigger efficiency <0.1 —

Energy spread 0.3 Calculation of radiative correc-
tion without taking account for
beam energy spread

Model in MC < 0.7 Discrepancy with the Phase
Space MC

ISR in MC 0.3 Different cross-sections

Selection criteria 0.5 Variation of selection criteria

Background subtraction 0.3 Different event counting proce-

dures

Total systematic uncertainty of cross section: 1.9%
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Large data sample allows to perform the amplitude analysis to reduce
a model-dependent systematic uncertainties. Work is in progress
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CMD-3 published K¢K;, KT K~ at ¢(1020) only.

The data analysis at energies above ¢ is ongoing for both channels.
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IMPOIECC e*e” — K*K-n?

g(ete™ - ¢n?) excluded — under separate consideration

pull

S
-

S

(K'K>K'Kn°) [nb]
(=)

[
—b NS N A

=
(%)

[y

&
=

&
&)

(=

mass [GeV] width [GeV]

BW,; 1.7524+0.008 0.194+0.01

BW, 1.598+0.005 0.325+0.015

p(1700) 1.72 (fixed) 0.25 (fixed)

®(1650) 1.67 (fixed) 0.315 (fixed)

@(2170) | 2.175 (fixed) | 0.061 (fixed)
BW; 1.8992+0.0013 | 0.0069+0.0024
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MPOIIECC e*e” — K*Kn®

Parameters of the introduced resonance:

ox(K'’K>K'K ) [nb]
(—) [—] (—) (—)
5 © B & oo
@ = N A &

(=)
S
N

preliminary

f?

m=1.8992+£0.0013 GeV and ' =6.9+£2.4 MeV. o

—e— CMD-3 (2011-2023)

BW;

P TR .

T O

p_ﬁ “threshold

nfA threshold

Py T L A T P

L

IIIIIIIlIII

|III|III|III

-

R TR

;¢

o

1.86 1.87 1.88 1.89 1.9 1.91 1.92 1.93 1.94
Vs [GeV]

[G(JPC) = 1+(1— —)

OMITTED FROM SUMMARY TABLE

See the review on "Spectroscopy of Light Meson Resonances.”

p(1900) MASS
VALUE (MeV) EVTS DOCUMENT ID TECN COMMENT
* o ¢ We do not use the following data for averages, fits, limits, etc. ® o @
188010 1 ABLIKIM 221 BES3 2.0-308ete” — KTK— 0
19094+174+25 54 2 AUBERT 08s BABR 10.6 et e~ — o704
1880+30 AUBERT 060 BABR 10.6 et e~ — 3nt 37~
1860420 AUBERT 060 BABR 10.6 eT e~ — 2(zt 7 0),
1910+10 3AFRABETTI 04 E687 ~p— 3xt3x p
1870+10 ANTONELLI 96 SPEC ete— — hadrons

1Froma partial wave amplitude analysis at /s = 2.125 GeV which includes all the possible
intermediate states that match J conservation in the subsequent two-body decay.
The intermediate states are parameterized with the relativistic Breit-Wigner functions.
Statistical error only.
From the fit with two resonances.

From a fit with two resonances with the JACOB 72 continuum.
4 Supersedes FRABETTI 01.

p(1900) WIDTH
VALUE (MeV) EVTS DOCUMENT 1D TECN COMMENT
e o ¢ We do not use the following data for averages, fits, limits, etc. @ o @
6915 1 ABLIKIM 22 BES3 2.0-308ete” — KTK—0
4811742 54 2 AUBERT 08s BABR 10.6 et e~ — ¢704
130+30 AUBERT 060 BABR 10.6 et e~ — 3nt 374
160420 AUBERT 060 BABR 10.6 et e~ — 2(r+ 7 0)4
37+13 3AFRABETTI 04 E687 ~p— 3nt3np
10+ 5 ANTONELLI 96 SPEC ete~ — hadrons

lFroma partial wave amplitude analysis at /& = 2.125 GeV which includes all the possible

intermediate states that match JPC conservation in the subsequent two-body decay.
The intermediate states are parameterized with the relativistic Breit-Wigner functions.
Statistical error only.
From the fit with two resonances.
From a fit with two resonances with the JACOB 72 continuum.

4 Supersedes FRABETTI 01.

Interesting observation!
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s Ebeam =960 MeV
10° =
= ————— Allevents with TOF(85% nf MC)
" [ e+ 00 cenral tracks (81% nii MC)
10 = i+ ecaltot cut (64% nin MC)
E_— + of inertia cut (50% nn MC)
— - + Gamma-gamma cut (47% nii MC)
103 - e+ Cluster Theta cut (43% nii MC)
e B s pivay’ e+ [LXe+MU+Cluster position] + [P(track)] cut (32% nii MC)
sty e et ——————  +Mu Counters cut (21% nii MC)
= e+ MLLP output > -0.5(20% nii MC)
10> = ——— +MLP output > 0.8 (11% nii MC)
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CMD-3 Time-Of-Flight system is used with single large cluster in calorimeter:
5-order of background suppression!



a(e’e™» 3(x"x’)), nb

ole’e —= K'Kx*w), nb

1.6

1.4

1.2

0.8

0.6

0.4

0.2

Ilopor NN B MHoOroaapoHHbIX peaKLunax

Phys. Lett. B 794 (2019) 64
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OTkpbITHE peakumnit ete~™ — NN npossnseTca Kak cTyneHbKa
B ceyeHuax peakumm ete™ - 6mmnete” - K*Kntm~.
LLnpwnHa ctyneHbkn ~2 M3B

B ceveruax eTe™ — 3w, 4 n Ap. Takoro noseaeHMA He
BMAHO.

Mopgenb ¢ B3aMMOAeNCTBMEM B KOHEYHOM COCTOAHMUU
(A.l.Milstein and S.G.Salnikov) o6bacHAeT BOSHUKHOBEHME
CTYMEHbKM BKNAAOM OT MPOMEXyTo4Horo coctodrHus NN.
MaKcrmanbHbIX BKNaA oxxuaaeTca B npoleccax cl = 1.
HeoXuaaHHbIM BbIrISAUT Hann4ime bonbluoro ckavka (~0.3
HB) B ceyeHMM npoLecca c KaoHamu. Ero BennynHa cpasHUMa
co ckaykom (~0.4 H6) B ceveHnm ete™ - 3(mtm™)



Published CMD-3 results
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VEPP-2000 /CMD-3 plans

We plan to finish low-energy scan and take some dedicated high energy data
over next two years (potential systematics tests: reverse beams — DONE!, no
LXe,...)

Then we plan to have 3 year break for detectors upgrades

CMD-3 planned upgrades:

* new drift chamber with semi-conducter strip detector at the inner radius
* new Z-chamber at outer radius
* upgrade of electronics

Various options are discussed: longer DC, larger DC, larger magnetic field,...

The goalis to reach ~0.2-0.3% ino(ete™ - w¥ ™)

SIS A e e

01.2024 01.2025 01.2026 01.2027 01.2028 01.2029

Continue data taking s

yaking new DC and ZC (and other upgrades) S

Installations and commissioning
<€ >




MOJEPHU3ALIUSA NTETEKTOPA (KMJI-3 — KMJI-3M)

8.3 8 4.5 7. 124 49

[/

4
- -4 —— -
.'H : 3 L4y - .'H
LA § —— — LA
] - = = -
. | "
ﬁ t J - — r 3
[ ! '1! . =
'i o l —a — ' '
e B ey Rl A 7
o < X o
i
:

NJIMHHAS JIPE®OBASI BOJIBILIASI IPEU®OBASI
KAMEPA KAMEPA



MPOEKT BJIII-6 (MSI® CO PAH)

* [1BYXKO/NbLEBOW 3/1€KTPOH-MO3UTPOHHbIN KONAanaep ¢ O4HUM MECTOM BCTPEYN.

* MeTop BcTpeun Crab Waist — nepecevyeHue noa AoctatovHo bonbwmm yrnom (30-60 mpaa),
KOTOPbIV TEOpPEeTUYeCcKM No3BoaseT NoAHATb ceBeTMMocTb B 10-100 pas.

* MaKcMMaibHO UCMNO/Ib30BaTb TEXHONOIMM, KOMNETEHUUU, MHOPACTPYKTYPY (MHKEeHEepPHYIO,
TOHHEeNW, 34aHus) yxKe cywecteyouimne 8 UADP ana ymeHbLUEHNA CTOMMOCTU U CPOKOB.

*  OnTummnsmnposaTb cBeTumocTb oT 1000 M3B/ny4yok go obnactu (J/y - T) c BO3MOXKHOCTbIO paboTbl
oT ~500 M3B/nyyok go ~2100 M3B/ny4yok.

* CBETUMOCTb B ONTUMU3UPYEMOM 0BNacTM AoNKHE BbITb CYLLLECTBEHHO BbILLE, YEM Y
npeglecTseHHUKOB.

KoHuenuua:
He cTpeMUTbCA 33 3KCTpemasibHbIMU MapameTpamm yckopuTtena (Tok, B v w, Ma/ible SMUTTAHCHI,

Manas beTaTpoHHasA cBA3b U T.A4.), a BbIbpaTb HaZIEXKHO peanmsyemMble U MOCMOTPETb, KaKas
NO/Iy4aeTCa CBETMMOCTb — MHTEpPEeCcHasa AN18 3KCNePUMEHTOB UIN HET.




PACUETHBIE ITAPAMETPBI BJIIII-6

E(Mev) | 500 | 1000 | 1550 | 2100

383.805559893499

349.935048478849

60 MOXHO paccYnTbiBaTb Ha
A) 06 15 15

0.8 1.2 2.8 4.6 500 M3B: 1+3-1032 cm-2c?
403/448  403/448  403/448  260/448 ~ 1 - DAPHNE

6.6/365  34/742  118/1220 312/1850 1000 M3B: 1-10*3 cm2c™?
0.0145 0.0146 0.015 0.0158 ~ 10 - VEPP-2000

1.58 1.56 1.54 1.53 1550 M3B: 0.5+1-103% cm2c’?
o, X 10°  (SR/IBS+WG) 0.15/0.76  0.3/0.8  0.5/0.8 0.6/0.9 ~ 20 - BEPCI|

2.6/12.8 5/13 8/14 10/14

0.8/28  3.3/8. 8/6 14.7/10

0.02 0.02 0.02 0.02

Lyc X 1073%(cm™2s71) 0.029 0.12 0.77 1

0.002/0.02 0.002/0.03 0.002/0.05 0.003/0.05

716 827 865 2050

2401/3)




®UBNUYECKAS IPOT'PAMMA KOJJIAUJIEPA
BDIIII-6

MpeyunsmoHHoOe nccnegoBaHmMe CBOUCTB IETKMX aaPOHOB
B3MMN-6 6yaet asnatbca J/Y dabpukon. Oxuaoaemas CTaTUCTUKA
pacnagos J/Y mesoHa — 5x10* (5x10% n n 3x10° n/, 10%a, nf,,
10° A wn3).

v' 3mepeHune macc, LWMPUH, BEPOATHOCTEN pacnaaos.

v' UccheposaHne AMHAMMKKM pacnanos.

v' TIouCK peaKkux 1 3anpeLleHHbIXx 8 CTaHaAapTHOW Mmoaenu
pacnazaos U ABJIEHUN.



3aKJII0UeHUe

J Llenb akcnepuMeHToB KM/[1-3 Ha konnanpgepe BAMM-2000 - nusmepeHue
3KCK/I03UBHbIX ceueHun et e~ — hadrons ot 0.32 no 2.007 I'aB

d B 2010-2024 KM1-3 Ha6bpan ctatuctuky > 1 6 B pmanasoHe aHeprmm
0.32 <+/s <2.007'aB, pocTtynHoM Ha B3M-2000.

J B 2026-2028 npepnonaraetcAa MoaepHusauua petekropa KM/A-3,
aKcnepuMeHT Bo3o6HoBuTtca B 2029

 Bepetca aHanu3 paHHbIX eTe” — hadrons . Peaynbratbhl yXe
ony6nmnkoBaHbl B > 120 cTaTbhaX B MeXXAyHapoaAHbIX pedepeprnpyeMbix
>KypHanax.

d B UADP CO PAH paspabaTbiBaeTca NpoeKkT Konnampaepa cneanyroLlero
nokoneHua BIlI-6, koTopbin TakK>)Ke cTaHeT peKopacMeHOM B obnactu
aHeprumn 2x(0.5-2.0) '3B
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AHOMAJILHBIA MATHUTHBIH MOMeHT MIooHA (1)

TMPOMArHUTHOE OTHOLUEHUE g AAS

« —To4ye4yHoro chepMmoHa: g = 2

* — BKAGQADI BbICLLUUX MOPAAKOB: g # 2
MIOOHHOS AHOMAOAUS

{'J'h‘ —u

u=g S

2mc

E821 Experiment @ BNL (1997-2001):

a = (11 659 208.9+6.3) 10" (0.54 ppm)

- 351

A ‘g.'f,f“
VAT 1 e
v .-

S v;.,—'.f_: g = . ‘i \

/
_ l'_",'.“
[y




AHOMAJILHBII MarHuTHbII MoMeHT MIooHa (11)

al T K
. . had
The Standard Model determination of a, 3, =33 fﬂ’-f “R(s)
ﬂ'im QED 4 a, n ﬂhad VP agad. LbL HIESM?? J R(s) < (€€ —y " — hadrons)
ag(e'e —nu'n’)

1-lnop 2-lnop

Known to five-loop : - SM
99.99% of ~0.001% of &
QED /‘/E\V.\ * /U/é\‘\ ' (12,672 diagrams) oo a ° o1 O

0.0 GeV, oc
EW Known to two-loop 0.0001% of ’lim ~0.2% of 5ﬂ'im .sn_q rv.h
N (W|th mm known) 31 Gel
H 2.0 GeV
HVP Non-perturbative 4 60, of oS ~47% of saS™
) ; (data input + lattice)
HLbL Non-perturbative 4 56019 of aS™ ~53% of saS"
(data input + model/lattice) 0.0 GeY, o
M 1 G
2.0 GeV

BSM 27722777




AHOMAJIbHBIA MAarHUTHBIN MoMeHT MIooHa (1)

T ] T T T T | T T T T I T T T T I T 1 T T '| T T 1 T I T T T T ] T T T | T 1 T

HMNT 07 (e*e -based) E aM =11659182.05(3.56) x 10 1° (Teopwus)

—285+ 51 —o— ;

JN 09 g+e') " ol af* =11659208.9(6.4)x10 1° (3kcnepumeHt E821)

: EXP SM

9%“93%? al. 09/1 (t-based) A E a/t —a — 360—

Davier et al. 09/1 (e*e") E .

—312+ 51 —o—— ; (M. Davier et al.,, EPJC71(2011)1515)

Davier et al. 09/2 (e'e” w/ BABAR) : 10

—255+49 FH—e— E 3HaueHue, x1010 Owumnbka, 10-

HLMNT 10 (e*e” w/ BABAR) :

—259+48 FH—e— K[))I 11 658 471.895 0. 008

E’S’g"f 5110 (v newest) —A— E Caalbli 15.4 0.2

E’Q’%"ﬁéo (¢’e” newest) —— AJIPOHHBIN 693.0 4.9

Ei‘"ggEsm (world average) - E821 (BHJI) 11 659 208.9 6.4
.|_....|....|....|....|....|....|....i.... |582'l-——287—80
-700 -600 -500 -400 -300 -200 -100 0

~11
_exp x10
a, — g

HoBas ¢pusuka ? @aykryauus ? Hy:KHbI HOBbIe TOUHbIe U3MepeHus (J-2)/2, HOBbIe TOUHbIE U3MEPEHUS Gy,
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craryc a,

Cpa BHEHWE PE3Y/NbTATOB
Pa3HbIX SKCNEPUMEHTOB
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SM prediction Experiment
——
Depmnab
PRL 131(2023) 26, 26184
500
0.6% | ’
S — BMW Lattice 2020
“White Paper” e
PhysR
ysRep 887 (2020) CMD 0.7% -> 0.5%
pC 0.90
0.7%
*
CMD-3-based
“White Paper”
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byayiue dKCnepuMeHThI

Okcriepument E34 (J-PARC), 2030 -
Tounocts: 0.1 ppm

3 GeV proton beam Silicon Tracker |
(333 uA) :

: Surface muon beam
P (28 MeVic, 4x10%/s)
Muonium Production

66 cm diameter
on (300 K ~ 25 meV) Super Precision Magnetic Field
Q‘“”l“. o (3T, ~1ppm local precision)

Resonant Laser lonization of
Muonium (~10° ui/s)

. ™AA e N o e e o A
NewsMuon:g:2/EDM:Experiment at -

ARCAWIThRUllrasEolazividon.oceam.

OB,
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