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Outline

e Short introduction

* Overview of results obtained up to now
 Preliminary results for K*K n*a, KK 77, K*K K*K
e Conclusion

PEP-Il and BaBar were designed for B-physics, but they are excellent machine
and detector for ISR study ! About 500 fb-" are available for analysis.
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Motivation

- Low energy e*e” cross section dominates in hadronic contribution to

a, = (g-2)/2 of muon
- Directe*e” datain 1.4 - 2.5 GeV region have very low statistic
- Hadron spectroscopy at low masses and charmonium region

* ISR at BaBar gives competitive statistic
« BaBar has excellent capability for ISR study
* All major hadronic processes are under study

ete” — 2uy, 2wy, 2Ky, 2py, 2Ay, 22y, AZy, A ALY
e*e” — 3my

ete” — 2(mtn)y, KKy, K*K oy, 2(K*K")y
ete” — 2(mwtn)nlnly, 3(mr)y, KYK2(mwtm)y
ete” — wra nnly, wtr nlnlnly, iy ...

e*e” — K*K iy, KtKmy (KK*y, ¢rtly, ¢my ...)
ete” — wrntn nd/my, KYK o mnd/my

Are being updated to full BaBar data with ~500fb"
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BaBar measurements summary

cross sections, nb

. - 12.5 ’

0.5-2% syst. errors 5-15% syst. errors 2E, GeV
To calculate R in the energy range 1-2 GeV the processes
ot 3n?, wrndnl, KK, KK, KK mm, KKt tm®
must be measured. Work is in progress.
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ete — mtm cross section (1)

O ISRy detected => powerful background
rejection Phys Rev. Lett. 103, 23 1801(2009)

O Kinematic fit including 1 additional y : NLO

O  All efficiencies (trigger, filter, tracking, PID,
fit) from the same data
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Cross section [nb]
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ete — mtm Ccross section (2)

Ty
ST

Mass [GeV]

Good agreement with VEPP-2M data, DM2 data have large systematic errors.
Can we understand all structures in the cross section?
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ete” = K*Kntn, KI K nlr’
Our previous publications PRD-RC 74 (2006) 091103
PRD 76 (2007) 012008

« Factor 2 more statistics with respect to published results — 454 fb-!

* Search for ¢(1020)f,(980) final state and Y(2175) update
 Improve BR of J/Ap and Y(2S)
e Search for new states

Motivation for new study:
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 Systematic error 5% (was 8%)
» Error dominated by acceptance

 Still no other measurements
* Systematic error 7% (was 11%)
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Kaon substructures for KtK-mmr, mOn®
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Cross section dominates by K*0(892)Kx final state.
Only ~1% of events associated with K*0K*0 I
But K*0(892)K,’(1430)° + c.c. is seen.
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Also K,(1270,1400) — K%(892)K, K*(892)x are seen
p's are from K,(1270), K,(1400) — Kp decay
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Selection of ¢(1020)x*m~, 7t'x!
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The 1,(980) parameters are not shifted from PDG values — ;-7 interference is small
because of kinematics.
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Cross sections for ete— ¢ n*n, ¢ nOn°
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Cross section for ete— ¢ 1,(980), Y(2175)

04

0.2

KtKn'n? + KK ratmn

0 = 0.104 = 0.025 nb
m,=2.179 = 0.009 GeV/c?
r,=0.079 = 0.017 GeV

1 1271, B,

Oy

3
XS is corrected by:
Br(¢ — K*K™) =0.491
Br(fy— ntn”) = 2/3
Br(f,— nx%) = 1/3
A fit with free interference
phase with continuum
July, 2010
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1 m°C
Tee® Byro = (2.3 0.4 £0.3) eV

21n (LylL,) = sqrt (150 —64) ~ 9.3 o

Good overall agreement
with 670 fb-! Belle data
for KtK ™ channel
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Evidence of Y (2175) in K+K-f, final state
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JAp region for K*K n*a~, K*K n’n?, K*K K*K~

g E TABLE XIII: Summary of the J/¢ and ¢/(25) branching fraction values obtained in this analysis.
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1.

7.

Conclusions

ISR method is developed at Babar as a practical
tool o study e+e- annihilation in wide CM energy range.

Numerous number of e+e—> hadrons process are
studied at Babar including productions of pions, kaons,
baryons, D-mesons, new states Y(4260), Y(2175), ...

Babar data sianifican‘rly contribute to (g-2), calculation. Most of
the channels have best to date accuracy.

Decay parameters of many vector mesons are
improved pg, wg, s, J/P, P(25), ...

We present new (preliminary) study of K*Kw*n-, K*K'non?, K*K-K*K-
channel production via ISR.

We confirm Y(2175) evidence with ~9 standard deviation significance
and improve measurement of its parameters.

Some of the observed structures still have no proper
theoretical explanation... PWA is needed to learn more..

More data are in hand and new results are coming...
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PEP-IT e+e- collider, Babar detector

E.=3.16GeV,E.=9 GeV

PEP-IT

PEP-IT
Rings ™.

Positrons

Low Energy Ring
EABAR Detector .

~
.

High Energy Ring

ECM = M(Y(4S)):106 GeV

BaBar

DIRC
SVT
DCH

2000 - 2008 yrs EMC
AL = 500 fb-1! IFR
N(B) = 109
do(s,x)
= W . ,6 : ]- - ’
dxd(cos0) (5,%,0) Gy (s (1=%))
a (2-2x+x> X’ 2F
W ’ 98 = - s =
(5,%.0) th( sin” 6 2) o s
6 - photon polar angle in c.m.

July, 2010 ISR at BaBar, E.Solodov

16



