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Introduction Hadronic vacuum polarization

Hadronic VP and muon g — 2

@ Hadronic vacuum polarization
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Introduction BaBar ISR

Initial State Radiation at BaBar
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D. Bernard [BaBar Collaboration], PoS Hadron 2013, 126 (2013) [arXiv:1402.0618 [hep-ex]].

@ Most important channels: 77—, KK, ntn~n%, n#tr =279
@ Largest contribution to uncertainty: 7t7—, 77— 27°, KKrn
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Data samples and BESIII Machine
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BEPCII

@ 7-charm factory
@ Beam energy: 2 - 4.6 GeV

@ Design luminosity:
1033 cm—2s~1 (at 3.773 GeV)

@ Linac + double storage ring
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BESIII Detector

. RPC: 8
RPC: 9 Electro Magnetic ayers

Iayers Calorimeter

SC
Solenoid

Barrel
ToF

Endcap
ToF

SC
Quadrupole L

= = . HHe-

Yagian WANG (JGU) 27 and 37 PhiPsi2015 8/29



Data samples and BESIII Machine Data Samples

Data samples

Integrated luminosities BESIII
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Data samples and BESIII Machine Data Samples

Data samples

Integrated luminosities BESIII
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77~ at BaBar and KLOE
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KLOEQS5 is superseded by KLOE08
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@ Obvious discrepancy between BaBar and KLOE
@ High precision measurement @ BESII|
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Event Selection and Particle Identification

w Sighal (tralning Sampie) |

@ Kinematic Fit for 77~ y7sr
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@ Artificial Neuronal Network for - . .
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nta— QED test
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Ll QED test

QED testete™ — utpu vy
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Pl Systematic uncertainty

Systematic Uncertainties

Source Uncertainty (%)
Photon efficiency 0.2
Tracking efficiency 0.3
Pion ANN efficiency 0.2
Pion e-PID efficiency 0.2
Angular acceptance 0.1
Background subtraction 0.1
Unfolding 0.2
FSR correction drsr 0.2
Vacuum polarization correction ;4. 0.2
Radiator function 0.5
Luminosity £ 0.5
Sum 0.9
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PRl Cross Section
77~ Cross Section
bare _ Ny (146058R)
mr(yrsr) ~ Lo ) H(s)-0vac

global

@ p-w interference clearly visible
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Comparison Nomalized by o+,

° O.bare
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Comparison Nomalized by o+,

° O.bare
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Contribution to a)/"-°

T T T T T T
T KLOE 08 368.9+0.4+23+22

BaBar 09 376.7+2.0*+1.9

N KLOE 10 366.1+0.9+2.3+2.2
la— KLOE 12 366.7+1.2+2.4+0.38
—_————————— BESIII 370.0+2.5+3.3
—L L —L - |
360 365 370 390 395

37‘5 37%0
7719600 - 900 MeV) [10 ']
ay

ar™0(600 — 900 MeV) = (370.0 = 2.5gta; & 3.3gys) - 10710
Precision competitive with previous measurements
BESIII measurement between BaBar and KLOE
Confirmed deviation between experiment and theory
arXiv:1507.08188 and submitted to PLB
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7+tn~ Form Factor (Gounaris-Sakurai Parameterization)

@ Issue with extraction of | F;;|? from cross section measurement
@ Updated |F;|? with respect to arXiv:1507.08188
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Parameter BESIII value PDG 2014

m, [MeV/c?] | 776.0 £0.4  775.26 £ 0.25
T, [MeV] 151.7 + 0.7 147.8 + 0.9 2.90

my [MeV/c?] | 782.2+0.6  782.65 4 0.12
Ty [MeV] fixed to PDG 8.49 £ 0.08

lew | [1073] 1.740.2 -

| ¢ | [rad] 0.04 +0.13

Yagian WANG (JGU) 27 and 37 PhiPsi2015 18/29



xtr— R

Comparison with BaBar
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i
Comparison with KLOE

éo.ojh%ill#xh Ht,%ﬂ%;‘ %ig; iﬁ i
oo LT 8

27 and 37 PhiPsi2015 20/29



+ 75— 70

us ™ us
Outline
6 ata— 0
Yagian WANG (J 27 and 37 PhiPsi2015 21/29




L= W

T Published results
ete” =t n
@ History of o forete™ — ntn 70 :
o /s <1 GeV: w(782) and ¢(1020)
@ Published results above ¢ :
@ SND:upto 1.4 GeV
@ DM2:1.34 ~ 2.40 GeV
@ BaBar: 1.05 ~ 3.00 GeV
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Belle and SND

tr—x0

e by
£ % H
@10 4
e ]

DM2(32):pts/bins:statsys er?

SND(01/02/03):pts
CMD2(00/04/06):pt
BABAR(04):bins
BELLE(1X):bins

& (nb)

35
51GeV]

ete™ = ygr T 70 from Belle

Yagian WANG (JGU)

27 and 37

Ongoing at Belle and SND
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ete” — ygrm 70 at BESIII
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ete” — ygrm 70 at BESIII
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@ Tagged is necessary in low mass range
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ete” — ygrm 70 at BESIII
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@ Untagged is more efficient in high mass range
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ete” — ygrm 70 at BESIII
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@ Tagged is necessary in low mass range
@ Untagged is more efficient in high mass range
@ Both tagged and untagged are feasible at BESIII. Our goal: < 5%
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Summary

@ ete” o™
@ Cross section is measured at BESIII with sys. below 1%
@ Aa, is confirmed
@ ete” - ntr 70
o Feasible study at BESIII
@ Benefit from both tagged and untagged
@ Outlook

o Extend tagged =™~ ISR study to threshold region
@ Untagged ISR for 7t 7~ cross section at higher mass range
@ Analyze nt =~ form factor from R-scan data
(130 points, £ ~ 1.3fb™")
@ Ongoing Analysis of ete™ — 77797

Thank you very much!
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Back up
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FSR Correction
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Theoretical calculation of a,

Yagian WANG (JGU)

aQED + aweak _|_aQCD
116584718.104 + 0.148) x 1071
= (153.2+ 1.0+ 1.5) x 1071
aLbL + aVPLO +aVPHO
= (6949.1 £42.7) x 10~
= (=97.9+0.9) x 1071
= (

105 +26) x 107 (Glasgow consensus)
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