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ay = E(g — 2), precision test of QED
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Low energy hadronic cross sections and a,

The dominant correction and error from hadronic vacuum polarization
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| . | hadroni Many exclusive modes measured by
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exclusive modes
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The BABAR experiment

PEP-II asymmetric ete~ collider operating
at center of mass energies near the 1°(45)
(for most of the time)

PEP-11

Rings ™
Positrons p—
Low Energy Ring
BABAR Detector

Vs = 10.58 GeV/c?

’{IEctruns

High Energy Ring General-purpose detector

1.5T solenoid EMC
DIRC (PID)
Asymmetric: 144 quartz bars 6580 CsI(TI) crystals
' 11000 PMs

—0.9 < cosf* < 0.85

wrt electron beam

excellent performance:

@ vertexing

@ tracking e (8-9 GeV)

e PID Instrumented Flux Return
iron / RPCs / LSTs (muon / neutral hadrons)

Silicon Vertex Tracker
5 layers, double sided strips

@ calorimeter
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Data samples
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The ISR method at the 7°(4S)

Initial State Radiation from et e~ allows to measure cross sections at all
center-of-mass energies v/s’ below the nominal /s of the beams

do(s;s’;0,) . ,
ds'dd,, = W(s;s ,97) oy (s')

boost = harder momentum spectrum

tag photon to identify ISR events for daughter particles

. @ cross sections down to threshold
Hadronic system

@ measure o at all /s
simultaneously

@ large "effective” luminosity
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T
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@ hadrons in fiducial detector region . i
@ fully reconstruct the final state 1"/
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ete™ = 7t 7070

One of the least known cross sections among those relevant to (g —2),
@ ISR photon: highest energy photon with ESM > 3 GeV
@ exacty two oppositely charged tracks of p > 100 MeV
@ at least 4 additional photons E > 50 MeV
o kinematic fit e*e™ — v, 4m: require X3, < 30
Explicitly veto backgrounds based on

particle ID (kaons) and kinematic fit to
any competing mode

‘BABAR preliminary

non-ISR qg events where photons from
7° misidentified as 5, subtracted
based on simulation and 7° yield in

Ysr”Y combinations

qq continuum
- 3nly
residual I%R

Events / 20 MeV/c®
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poorly known 77~ 37° cross section:
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ete — 7t 7%0 cross section

Contribution to a, in
1.02 < Ecy < 1.8 GeV reduced from
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ete” >
Expected to proceed via pn: important to understand higher p excitations

Reconstruct 7,,, 77~ y7; kinematic fit.
Background modelled on MC extrapolating yields from data
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ISR/ non-ISR background

Extract signal yield in each energy bin fitting the v inv. mass

residual background from processes with 7 subtracted using MC
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Te~ — w1 cross section

Cross section, nb

—
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VDM fits to the e"e™ — w77 1 cross section
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model 1: p(770) —p(1450) fits Eqy < 1.7 GeV
model 2: p(770) -p(1450) —-p(1700) fits < 1.9 GeV
model 3: p(770) —p(1450) +p(1700) fits < 1.9 GeV
model 4: p(770) —-p(1450) +p(1700) +p(2150) fits < 2.2 GeV
relative phases 0 (+) and 180° (-)
A
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ete” — KIKO7®

NEW
Reconstruct 7,g,, K& — 777~ and S BABAR 1
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:
Resonant substructures in K?K%7®

NEW
; 0.0 I q
Fit the (background-subtracted) K¢ 4001 1
and K?7° invariant mass distributions 3
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The K*(892)°K® nearly saturates
the KOKPm° cross section

small K;(1430)°K° and ¢n°
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Total KK cross section

Summing the K2KO0 cross section and the other two charge

configurations measured previously by BABAR [EEBIra 0lelolors P10k
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Cross sections to final states with K and 7 NEW

Both measured for the first time!
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KK 7 cross sections

Of the 6 possible charge combinations, 4 were already measured by BABAR

PRD 86, 012008 (2012) PRD 89, 092002 (2014)
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:
KK 7 cross sections

NEW
First (preliminary) measurement of the missing charge combinations:
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KOK7O(7%) in the charmonium region
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from which the B can be determined without I-spin assumptions

Measured Measured Calculated Branching Fractions (10~2)
Quantity Value (eV) This work Previous
T2 By k9K9a0 114 +£13 +0.6 2.06 +0.24+0.10 N
1/ sl By k9K9n 80 +1.8 +04 1.45 +0.32+0.08 -
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e < Byy(a5)s KIKY 2050 292 4127 +£0.15 1.24 +0.54% 0.06 =
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