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HabpaHHaAa ctaTMctuka Ha KM/1-3
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HabpaHHaAa ctaTMctuka Ha KM/1-3
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TpeboBaHMA K TOYHOCTU

0, (BSM) + Aa, (BSM) = [a, (exp) — a, (SM)] + \/Aau(exp)z + A, (SM)?

Aa,(BSM) determines the power of a,, as test of theoretical models

Reduction of Aa,, (BSM) is of great importance for flavor physics

had,LO

FNAL expected precision of 140 ppb corresponds to ~0.23% of a,

Today — 124 ppb (~0.20%)

Need to measure g(ete™ — H) to <0.2% in order to match FNAL precision.

To be sure in a, (SM) the community needs:
e >1 measurement of hadronic cross section (tt7 ™) to <0.2%
* lattice calculations to <0.2%
* they agree
* independent input (MuONe) is very desirable



G-2 mtooHa B CTaHaapTHOM Moaenu

THEORETICAL PREDICTION

Theory initiative

(g — 2) theory initiative from approx. 2017
goal is high-precision theory prediction from Standard Model

several plenary workshops

[White Paper '20] new update [White Paper '25]

[status WP25]

5-loop QED

2-loop EW
HVP
HLbL

11658471.88(0.02) 1.7 ppb
15.44(0.04) 3.4 ppb

704.5 (6.1) 520 ppb
11.55(1.0) 86 ppb

Theory error dominated by hadronic physics HVP and HLbL
Hadronic Vacuum-Polarization and Light-by-Light

YTOUYHEeHue agpOoOHHOro BKN1aaa B CM — abcontoTHO KAtoyeBas 3aa4a

JKCNepuMeHT
124 ppb
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Need to reduce
error bars by
factor 3-4

Mpepckasanne Muon G-2 Theoretical Initiative |
Ha OCHOBE PELLETOYHbIX BbIYUCIEHUN
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N3mepeHuna B Apyrmx skcnepmmeHTax

Plans for upcoming results
 SND: 2025%*, ?

* BABAR: 2025%*, <0.5%
 KLOE: ??7??, 0.4%

e BES-III: ????, 0.5%

* BELLE-II

* MUonE

* Tau decays



N3mepeHuna B Apyrmx skcnepmmeHTax

MpeaBaputenbHbin pesynbtat CHA (2025)
Plans for upcoming results «Calculated a,, is 1.7% (20) higher than one

e SND: 2025 *’ ? derived from the BaBar data, and 0.6% lower

comparing to the CMD-3 result»
e BABAR: 2025* «N 504

Comparison with CMD-3 (UNBLINDED)
« KLOE: ????, 0.

e BES-III: ??7?7?, C E
e BELLE-II i
 MUonE j

550 600 650 700 750 800 850 800 950
is, MeV

* Tau decays
Deviation from our fit, green area — systematics, blue one - total uncertainty ‘ND

a, x 1019= 431.11 + 3.52 vs. CMD-3: a, x 101°= 433.62 + 3.76




N3mepeHuna B Apyrmx skcnepmmeHTax

* New preliminary measurement
from BABAR (ISR)

— confirms previous BABAR

Plans for upcoming results

* SND: 2025%, ?

Contribution to a

(% of 2x r;neasured)l l ' | y ; | ‘u
* BABAR: 2025%, <0.5% sNDoB|mery  H—o '
- 6% H—O—t
+ KLOE: ????, 0.4% A . :
SRENRSS oo e
* BES_III: ????, 0.5% KLOE | (97.2%) o é
i
° B E I_ I_ E—I I BESIII | (72.8%) H—O0——H
SND20 | (80.3%) H—O—+
* MUonE oMD-3 | 9057 o
Tau | (100%) H———A———H
* Tau decays _
WP 25 | (Lattice based HVP LO) b *——
L 1 1 1 L 1 I

35 30 -25 -20 -15 -10 -5 0 5
- Xp -10
a, afl [x107" ]
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Hay4yHaA 3a4a4a

HusKkue sHeprum (Huke 1.05 B) — ocHoBHOW npuopuTeT

7T~ c ToyHocTbio 0.2% - O4eHb BaXKHaA 3ajaya v HeT
KOHKYPEHTOB (usmepeHue ¢ moyHocmoto 0.4% u xyxce He umeem CMbICAa)

0

mTm~ 1 ¢ ToyHocTblO 1.0%

CeueHne @ (K*K~, KgK;) c TouHoCTbI0 0.6%

«Opportunisticy BO3MOXHOCTU: peaKuMe pacnagbl p, w;
nsyxdoToHHOe poxaeHue n' (Tpebyerca O(1/$6)),...

Bknaa, - 1010 (KNT19) OTH.TOYHOCTD:
Hapo (ecTb)

T 504.23(1.90) (0.4%)
ntnn®  46.63(94) (2.0%)
ntr ntr~  13.99(19) (1.4%)

T

ntn non® 18.15(74) (4.0%)
KtK~ 23.00(22) (1.0%)
KK, 13.04(19) (1.5%)

a,(had; LO) 692.8(2.4) (0.35%)

0.23% (0.8%)
1.1% (1.5-3%)
0.8% (2-3%)
2.3% (5%)
0.6% (2%)
0.7% (2%)
0.2%
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CncrtemaTmKa nsamepeHuma
dopmdaKTopa Ha KM/1-3

Mnanbl  Hapgo

KMZ-3
x Radiative corrections 0.2% (2m) ® 0.2% (Fr) ® 0.1% (e+e-) 0.1% <0.1%
X e/u/m separation 0.5 (low)- 0.2 (p) - 0.6 (9) % 0.2% 0.1%
x Fiducial volume 0.5% / 0.8% (RHO2013) 0.2% 0.1%
x Correlated inefficiency 0.1 (p) - 0.15%(>1 I'3B) 0.1%
x Trigger 0.05 (p) - 0.3% (>1 T'3B)
x Beam Energy (by Compton o< 50 keV) 0.1% (out of resonances), 0.5% (at w, ¢ -peaks) 0.2% 0.1%
¥ Bremsstrahlung loss 0.05 %
X Pion specific loss 0.2% nuclear interaction <0.1%

0.2%(low) - 0.1% (p) pion decay
0.8% (IOW) - 07% (p) - 1.6% (cp)
1.1% (low) - 09% (p) - 2.0% (9¢) (RHO2013)

Kntouesble Tpebyembie yayylleHuns:

* WpeHTudUKauma (pasgeneHue)

e TenecHbin yron

e ApnepHble B3ammogencTesua (BakyymHaa Tpyba)

M NnapannenbHoe pa3BUTUE PacyeToB PaanNaLUOHHDbIX NONPABOK...

Cratuctmka KMA-3: ~0.08%, 7 mecAaues 11



Kak yayywmnTtb cuctemaTumky (1)

OcHOBHOM meToA, pa3aeneHna — No MMNYJ/bCy:

* Hesasucumoe nsmeperue ete”, 2u, 2w po 1 B

e w/u: Ap/p=3.2% (w), 1.8% (¢) -> paspeweHne Ap/p=0.8% (@)
* JleTanbHoe NoHMMaHMe byHKUMIM oTKAnKa (pdf)

*  MHOXecTBO NOOOYHbIX NU3MEPEHUIN: 31T, KOCMWUKA, pacnabl Ha NeTy,
bOHbiI, ...

BTopoi meTosa, — pasaeneHune no yrnam
e OrpaHWYeH CTaTUCTUKOM, eCNn He PacLUMpPUTb Yroa peructTpaumm

PasaeneHne no sHeprosbliAeNeHUIO
* He AcHO, KaK yny4wuntb oTHocutenbHo KM/-3

YepeHKoBCcKUM cuetynk? dE/dx? TOF?



[TapameTpbl KM /-3

pmnsigma_asym
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Kak yayywmnTtb cuctemaTumky (2)

N3mepeHne TenecHoro yrna

Ha BHewHem paguyce

* Tpebyetca cuctematmnyeckaa ToyHoctb 0.3 mrad ansa 0.1% B L
* Ha paaunyce 30 cm: 100 MKM — TOYHOCTb Z-Kamepbl

Ha BHYyTpeHHeM paguyce

* [lpamoe namepeHue (He NnoaBepPKEHHOE HaBOAKaM U T.1.)

e CpaBHMMaA To4HOCTb O(100 MKM)

AnepHble B3aMMOAENCTBMA MMOHOB
e ToyHOCTb ~“5%
* ToHKaA Kamepa Ansa ymeHblueHna spPekTa

b BO3MOXHOCTb NPAMOIo namepeHna AaepHoOro B3aMMO,£I,el7'ICTBMFI
(TaI'VIDOBaHl/le NMMOHOB, BO3SMOXHOCTb USMEHEHWNA TONNWLNHbBI KaMepbl
(ybupaemble Haknaaku) B onpeaesieHHOM Anana3oHe No a3umyTaibHOMY
yray)



RoHUuenuna moaepHU3a

New
frontend
electronics

()

New silicon
vertex
detector

unn KM/1-3

New SC magnet

New Z-chamber

New larger
drift chamber

15



KoHuenuna moaepHnsaumm KM/I-3

| / " KpemHueBblit geTekTop
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[MpeanonoXunTenbHbIN
ONTUMUCTUYHbIN NNAH

OcTaHaBnaMBaemca u
Ha4yMHaem pa3bopKy,

| Nno rotTOBHOCTHU
| >

Cbopka

»

CerogHs
I " 3anyck

* | =

SIS R S S

01.2026 01.2027 01.2028 01.2029 01.2030 01.2031

<€ >
3+ roaa Ha co3gaHne HOBbIX CUCTEM

< >
2.5 roaa Ha oCTaHOBKY
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B3IMM-2000 n apyrne Konnamnaepol

SCTF/VEPP-6: *t; =900 sec **t; =300 sec
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