BABAR and implications for the muon g-2
Liangliang WANG (IHEP - Beijing)

e the muon g-2

e the BABAR ISR program

e results from BaBar
nrr(y), K*K(y), mtnntn, K'*K'nrw, K K,
KK ™, KKt ™

e BABAR data impact on the g-2 prediction
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Muon anomalous magnetic moment a

® Dirac predicts V— g, 3 with g, =2
muon maghetic moment: 2my,
® Quantum loop effects lead deviation 0 = 9u — 2 Can be measured: a, P
=> muon anomalous magnetic moment: "/ — 9 Predicted within SM: a 5™

® Deviation in a & from a,°M => new physics beyond SM!

® g, prediction by SM:

G = a0 af () i e o
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Hadronic Vacuum Polarization and R

Cannot be calculated from QCD (low mass scale), but one can use
~ experimental data on e+te——hadrons cross section
(Bouchiat-Michel 1961 4. Phys. Radium 22, 121)
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a had.LO calculation with experlmental data

K(s): QED kernel function

0.03 |

2 K ( ) P -~ 1(s(s—M")) for aQED(MZ)j
a a S £ ! TS
azd:?)z SQR() :Z),o.oz_"-_‘ 1 ]
T a2 = g Large weight for
= I | |
Dispersion relation “ 001 R at low energy! |
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s (GeV")
value (error)
) 00 2m,_
1.4 06 => Energy region 0.6-0.9
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had,LO VP GeV dominates |
u 0.9 =» 27 channel contributes
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HLMNT 11

J. Phys. G: Nucl. Part. Phys. 38, 085003 (2011) 1.4 0.9
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Methods for c(ee—>hadrons) measurement at different energies

» Scan method: taking ee data at different energies

Experiment (detector collider | location ______

OLYA, ND, SND, CMD, CMD-2 VEPP-2M Novosibirsk, Russia
M3N, DM1, DM?2 DCI Orsay, France

GG2 Adone Frascati, Italy

CLEO CESR Cornell University, USA
BESIII (R scan) BEPC-II IHEP, Beijing, China

> ISR method: taking ee data at a fixed energy but with very high luminosity
to be able to extract o(ee—>hadrons) trough ISR process ee>yy*>y+hadrons

. -
f dgoeJre——)hadronq 2V T T T \/
> S YISR _ !/ * !/
; N - E)V(S, S :97 Ue"‘e‘—)hadrons( S )
dv/'s'd cos 6 § F=rm=m==
S 7 v !
hadrons \/; : Effective energy radiator function attempt to measure

in ISR process (M} ,4rons)

Experiment (detector) collider ______llocation ____

KLOE DAONE (@) Frascati, Italy

BaBar PEP-lIl (@Y(49)) SLAC, USA
BESIII (using high lumi. y(3770) data) BEPC-II IHEP, Beijing, China



ISR study at BaBar

e High luminosity
* Large s allows
high energy ISR photon -

SA [ 7
hadrons = hH T e

hadrons =
BABAR

-
I

e—(9GeV)
V5 =10.6 GV

et(3QeV)

* High energy_(E*y >3 GeV) photon detected at large angle (LA)
—> defines Vs’ = E(, and provides strong background rejection
 Event topology: ISR photon back-to-back to hadrons
— high acceptance for hadrons, strong boost to hadrons
(measurements from threshold and easier PID)
e Final state can be hadronic or leptonic (QED)
= utuy(y) events used to get ISR luminosity
e Kinematic fit including ISR photon
— removes multi-hadronic background; improves mass resolution (a few MeV)
e Continuous measurement from threshold to 3-5 GeV
—>reduces systematic uncertainties compared to multiple data sets with

different colliders and detectors
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The BaBar ISR program

e almost complete set of exclusive hadronic e*e annihilation channels up to 2 GeV

e published:

T
Kt K-
0

KO K+ n—, KT K- 7% KtK=n

2(nt ), KY K-t -, K* K= 2n0, 2(K* K")

2(nt ) m0, 2(nt ) m, KP K-t -, KY K-t nn
3(nt ), 2(nt - n0), 2(nt ) KF K-

@ £°(980)

PR _
AAAZ,Z0R0

K% K , K% KO ntn-, K% K% n*n-

preliminary:

in progress:

not covered:
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K+K- large Q?

PRL 2009; PRD 2012
PRD 2013

PRD 2004

PRD 2005; PRD 2008
PRD 2007; PRD 2012; PRD 2012
PRD 2007

PRD 2006

PRD 2006; PRD 2007
PRD 2006, PRD 2012
PRD 2007

PRD 2014

ntn 200, 7t 3w, KO K—n+nf, K% K—nn

nt - 4nY, KO KO 0l
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PEP-Il and the BaBar detector at SLAC

@ asymmetric eT e~ -collider:

9GeV (e7) and 3.1GeV (e7)

e /s =10.58GeV = T(45)
= above BB-threshold

Superconducting pr—
Solencid ~ )

@ multi purpose detector

@ data taken from 1999 — 2008
e integrated luminosity: 531 fb™?
on T(4S): 454 fb~1

~ 600 - 10° BB-pairs

1
pi Detector (IFR) Central Tracker (DCH)
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The BaBar ISR method for puy(y), mmry(y), KKy(y)

ete > utuy(y) and vy (y), K*K v(y) measured simultaneously

Kinematic fits with additional ISR or FSR photon
ISR

x = 2L [\/s

T/

s’ =s(1 —x)

T/

measure ratios

nr/pp KK/pp
=>|SR lumi drops out

Systematics cancel ISR + add. ISR
e’ g T/
(S7)
,.Y*
e g T/
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QED Test with uuy sample

® absolute comparison of uu mass spectra in data and in simulation
(AfkQed based on EVA)

® simulation corrected for data/MC efficiencies
(trigger, tracking, PID)

® AfkQed corrected for incomplete NLO using Phokhara

® strong test (ISR probability drops out for ntn)

Dat ED-1=(0.4+-1.1._.)%
Q 1.1 — _Data/QED-1=( )
L [ +
S —-ﬁﬁmﬁ%mv%&
IS 0.9 @ - _ _ BABAR
@ 0.5 | 1.5 2 2.5 3
O PRL 103, 231801 (2009) m.. [GeV/c?]
uy
idata
T~ = 1+ (4.0+1.9+5.5+9.4) 1073 (0.2 -3 GeV)
o
H) / \ BaBar ee luminosity
ISR v efficiency 3.4 syst. \f
trigger/tracking/PID 4.0\ Cancel in n/pp ratio measurement
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LO FSR in e*fe~— puruy(y) and wtmy(y)

»Should be subtracted
» Theoretical prediction/estimation

QED for ee>upy: reliable

model dependent estimation for ee>nny: very small, big uncertainty
» Measurement through charge asymmetry (talk at Tau Workshop 2014)
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Results on ete— — wtt © cross sectons

PRL 103, 231801 (2009)

PRD 86, 032013 (2012)
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Fit of F_ and Comparison to previous experiments

Fit with vector-dominance model (VDM)

2
IE.|

|F |*/fit-1

Includes p-o p’ p”’ p””’
BABAR

-0.
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Results on the ete-=2>K*K- cross section

effective ISR luminosity obtained with uu sample as for wz cross section

FSR measured and included PRD 88, 032013 (2013)
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narameters (efe=> K*K-

rs_xlt)"" L L L L L LB B
m, = (1019.51 + 0.02 + 0.05) MeV | = ;
T, = (4.29 +0.04 + 0.07) MeV s
10°
Good agreement with PDG: 10 '
m, = 1019.455 + 0.020 MeV
I, =4.26 +0.04 MeV J:
107!

From integrated ¢ peak: L —

I x B(g—>K*K") = (0.6344 + 0.0059,, + 0.0033, + 0.0015

exp —

) keV (1.1%)

cal

[ CMD2: (0.605 + 0.021 + 0.013) keV  (4.1%) ]
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Comparlson of \FK\Z to prewous experlments

11 1 I 111 1 I 11 1 1 I 1 1 I 11 1 1 I L1 1 1 I 11 1 1 I 11 1 1
Py vl ig e g | 1 L Yol
1.05 1.1 115 1.2 1.25 1.3 1.35 1.4 1 1000 1050 1100 1150 1200 1250 1300 1350 1400

\s* (GeV) Vs MeV)
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Charged kaon form factor at large

Predictions based on QCD in asymptotic regime (Chernyak,
-> power law F ~ a(Q?) Q™ with n=2 in good agreement

Q2 (e*e> K*K y5r)

Brodsky-Lepage, Farrar-Jackson)
with data (2.5-5 GeV n=2.10 + 0.23)

—> but data on |F,|? a factor ~20 above prediction ! (confirm CLEO measurements)
— no trend in data up to 25 GeV? for approaching the asymptotic QCD prediction

102 L l L) I LI I LI L I LI ] LI I LI I LI 0.2 | T | T T | T T T ‘ T T T T T T
- O BABAR (LA ISR)
10E’ . ngﬁR 3( v CLEO
- Fit q 015 | ‘% : I];]EBAR (SA ISR)
1 — asymptotic QCD prediction — % preliminary
107! . ..!M o1 i
= F LT §
- 10t 3 —3— ERT: 2 ,
107 E | IE_
104 L F(Q?) = 87 f 2 a,5(Q?)/Q? | zl, B 3]5‘ B J1 45 s
E | | | | | I MK+K— (GeV/Cz)
10 15 2 25 3 35 4 45 % ISRwithsmall-angle photon:

\/? (GeV)
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much larger ISR luminosity,

but efficiency only for large masses
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e*e 2> Jly,y(3686)y,sr ?KK 7,5

An example of charmonium study through ISR

16 | C I
: _ a3 E
14;— BABAR ‘ 6_ BABAR E
< 120 ] < OF
2 10 ; s ;
S s \ : 2 :
£ o - £ 3 i ]
I } E 5 ot
(RN T |
B il [ CTTETeT | 11 - :
03 3.05 3|.1 3 I15 32 0 3.|6 3.I7 3.I8
m, (GeV/c?) my e (GeVic?)
B/ — KTK™) = (2.56 = 0.44,, = 0.07pe) X 1074 B((28) — KTK™)

= (1.50 = 0.59,p * 0.03pe) X 1074

PDG2014: (2.7+-0.17)*10* PDG2014: (0.71+-0.05)*10"
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Results on o(e*e” - ntnnn")

PRD 85, 112009 (2012), based on 454 fb (earlier publication on 89 fb1)

- - Al
B B 4
% - E - e CMD v MIN
o ! BABAR = sl Nl
£ 0 Ft e F L S SND o BaBar 2008
T F s ! * i - oOLYA s BaBar 2002
2ok T " - 5[+ G2
& =T j o [ -
B + ' Tu L [ !
i D ® 5 b
| i -
- + } B -
: + wr ',‘ﬂ.;!,“.h* "
- t - 0 11 1 | L 1 | 1
B + ' X ) ) 104
i ) b 15
I“__ * + :
: + + 1._
) I
sk *&X Jf . |
oy - %
.._.-t"'i-ll\l-xm'l‘t‘—'ﬁ-ﬂ-_-—l X
s 1 15 T 15 3 35 4 45 0 00 500 2000 T ) 1500
\/ ! V) /s (MeV)
@ Systematic uncertainties _ _
2.4% in peak region (1.1-2.8 GeV) @ < 1.4GeV: agreement with previous
11% (0.6-1.1 GeV) B
4% (2.8-4.0 GeV) BABAR results, SND and CMD-2 data
@ J/ visible @ > 1.4 GeV: highest precision (DM2, 20%)
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Internal structures In different sgrt(s’) energy

slides for ete > ntn it

(EPJ C18, 497 (2001))

N First column (4 entries/event):
= Ii LO- L4Ge Vi DATA Jl
é mf\ e MC — a1(1260)
E ! -!l- o s 1 15 @ 15 s 1 15 2 15
o La- Lwewc’ -~ “~ ;0 Second column (4 entries/event):
Y l strong p° contribution
m‘; oM e s e.g. for Ma, > l.4Gerc2:
LE- ““"”‘1 o / s ﬁ(gg{}] 1/4th of entries in p° peak
0001 25 ' p°p° is forbidden
oS desSuesad | 00 in each event!
23- muewcl i :
Third column (1 entry/event):
L1 | L
126ﬂ] l o ﬂm&_j 27 lie within p° mass
200 — other w77 's mass plotted
i

I A il NN NINNEIRIRE RERT!
1 2 3 4 s 1 15 @ IS s 1 15 @ 1§

M, e M, MG ———mcwe | £(1270), 21(1260), £5(980)...?

|MSther M| < 25 MeV/c? : .
T — Partial Wave Analysis needed
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Results on o(e*e” - K* K ntn~, K*K t¥tY)

PRD 86, 012008 (2012) based on the full BABAR statistics (454 fb1)

T; ¢ -BaBarISR TED_E _ J[ :
I A .
ost H | ]

I | I J
2+ _ [ + H + ,/%f‘l ]
B - 025 ‘H’J[H -
. (3686) | 3 i, I ]
b "'\q' \V 4 i -H ++++‘H+++ 3 i
05 = . 5 Dll....2....2._5.........;;:*.+4.+‘*‘!*+;
Ja @) Nl
@ syst. uncertainty: 4 - 11% @ syst. uncertainty: 7 - 16%
@ resolution: 4.2 - 5.5 MeV @ resolution: 8.8 - 11.2 MeV
e J/i clearly visible o J/ip clearly visible
huge improvement compared First measurement!

to existing data!
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KTK #%#?

Intermediate resonances for

ete- > KK ntn, KK nt¥r®

)
% 1
; ' 1
=
v
=
1 1.5 2
m(K* 1) (GeV/ic)

N‘;“-\. : IIIIIIIIII:I"‘-‘I-E
‘:_'E N =
= 1_' _E
E

| 1.5 2

m(K*n") (GeVic?)
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m(K 1) (GeVich

R L =

 K*(892) 1

1500 4 -

1000 L 7

so0- 7 (1430)
0

1 1.5 2
m(K*n", K') (GeVich)

BABAR

e jll”l”lll””l”llll:Em:—lIHI””IH”I”HII—:
S 3= Ff Ki(1270) ;
S F & 1 51500 3
Tt 2__ i _..'I' J ] - ]
o F gk gy LK, (1400)
B oE T P : ;
<t W e :
E I: |||||||| |||||-||u:|||_g BEI“III”I ] --|-:

= 1 1.5 2 25 3

1 1.5 2 25 3

m(K K") (GeVic®) m(K'1t") (GeVic)

cross section dominated by
K*(892)K= =T final state

K1(1270,1400) — K™ (892)7 and
K1(1270) — Kp(770) are seen
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G(e+e > (I)mt%K*K nn)

=y ML L I L L L B = B AL B BLELE B BLELELE L |
< ete” — dmm Z00F £(600 fil(080 g | '
i CKrkand | G (600) ) F o 7 — ®f(600) -
ms:— B4.BAR- %ﬁn; I' | 075k . . W+ L — _

. } _ :f 1T _ KTK—mm 1

L Jr# Pl J | ~$(1680) ]
har } {1 ] [ sk | .

b ;
_ﬁ“ :

14 16 L8 2 22 24 26 2B 3
\/3 -[GE.'V]

”é'+' s &7,(080)

azﬁ—jx FE
I:l-" R PP EPUPIPE PP EPENI PP B

o S04 0s 0 1 12 14
i4d 16 18 2 237 24 26 28 3
\/_’ (GeV) mix*x) (GeVich)
Py

@ Requirement: ¢ —+ K"K~

ald £ (nb)
=
=3
I

! *KtTK— w7t m—
@ Fit assumes two resonances . aK+K— 700 -
04 |
@ Y(2175) confirmed: JF“ =17~ - -$ ggg
M=2176 + 14 + 4 MeV/c?; T = 90 £ 22 = 10 MeV - T YEs)

0.

@ Might not be a radial excitation: width too small
& should also decay into ¢fy(600) as for ¢(1680)

@ Strangeness partner of Y(4260)? Hybrid-candidate?
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New results on e*e - KK, : ¢ region

PRD 89, 092002 (2014) based on the full BABAR statistics (454 fb?)

* K, reconstructed ntn~

e K, direction measured in EM calorimeter
» K efficiencies measured using kinematically constrained ¢—K; (K,)

+0.0122

stat —

ot T 0.0019;) keV (3.0%)

T x B(p—>K.K,) = (0.4200 + 0.0033

)
=
=
=)

001 GeV/c>

;15001

Events/0

1000

500

] . ]

r,= (421

m, = (1019.46 + 0.04 + 0.06) MeV

+0.10 + 0.07) MeV

m, = 1019

Good agreement with PDG:

I, = 4.26 £ 0.04 MeV

455 + 0.020 MeV

B(9—>KK))
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1.075

1 l 1.025 1.05
m(K K, ) GeV/c®

B(¢—K*K")
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=0.6621£0.021 BABAR
[0.68+0.03 CMD-2]

[0.671+0.023 PDGBRav]
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New results on e*e” - KK, :large Q?

N I : 3 — ‘
O ; ;
) n | BABAR |
o Lo
\M_/ m+‘§'.*‘f“+++ i
10_3:1111111111111111111 10_3 Illllill L L
1.2 1.4 1.6 1.8 2 22 1 15 2
/g (GeV) 5/ (GeV)

large interference between isoscalor part

large effect suggestive of ¢(1680
& 58 ol ) and isovector part
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New results on e*e” & KK, win~, KK ™
PRD 89, 092002 (2014) based on the full BABAR statistics (454 fb)
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Impact of BABAR data for g-2: n'n-

a >~ integral from threshold to 1.8 GeV:
®BaBar most precise (with CMD-2)
®BaBar reduces tension between

eteand T

PRD 86, 032013 (2012)

—— T ALEPH

- | T CLEO

T OPAL

L ]

A T Belle

Weights of different experiments in
combining their results (DHMZ 2010)
Eur. Phys. J. C (2011) 71: 1515

BABAR dominates everywhere, except between
0.8 and 0.93 GeV where KLOE is the most precise
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Impact of BABAR data for g-2: K*K~ and 2(r* =)

a, KK L0 [0.98;1.800] GeV = (22.95 + 0.14 (stat) + 0.22 (syst) ) 1010 (1.1%)

DHMZ 2010: update of all results before BABAR:
a, K" 19[0.98;1.8]GeV = (21.63 + 0.27 (stat) + 0.68 (syst) )10-1° (3.4%)

BABAR more precise than previous world average by a factor of 3

a, 4= L0 [0.98;1.800] GeV = (13.64 + 0.03 (stat) + 0.36 (syst) ) 1010 (2.6%)

DEHZ 2003: all results but BABAR 2007
a,*=10[0.98;1.8]GeV = (13.95+ 0.90 (exp) + 0.23(rad) )10-1% (6.7%)

BABAR more precise than previous world average by a factor of 2.6
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Impact of BABAR data for g -2: other exemples

10° & DM
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Impact of BABAR data for g-2: final-state dynamics

® R measured by summing exclusive cross sections

® Below 1.8 GeV hadron multiplicities up to 6 (all pions) and 4 (KK + pions) are
adequate. But some channels are very hard to measure: ttn-4n’, KK n°,
KK, 27°

@® [sospin symmetry can be used for estimating unmeasured modes:
but often only upper bounds are obtained (Eur. Phys. J. C 27, 497-521 (2003))

® Knowledge of final-state dynamics as available in BABAR analyses is essential
to provide reliable estimates: (DHMZ 2010 Eur. Phys. J. C (2011) 71: 1515)

® example: contribution to a, (x10*°) from KKmme

2003: estimate 2.2+1.0
2010: only K*K't*nt~ and K*K'nt’n" available with final states 1.35+0.38
2014: KK '~ and KKttt available with final states in progress
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Status of a

SM predictions

!

Phys. Reports 477, 1 (2009)
JN 09 (e*e™-based)
-301+65

DHMZ 10 (t-based)
—-197 +54

Eur. Phys. J. C(2011) 71: 1515
~-eDHMZ 10 (e¥e")
—289 £ 49

HLMNT 11 (e'e7)
—263+49
J. Phys. G: Nucl. Part. Phys. 38 085003 (2011)

0+63 (Rev. Mod. Phys. 84, 1527 (2012))

BNL-E821 (world average) &————————————
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measurement

» interesting but inconclusive
discrepancy (<50)

» future improvement from both sides:
® measurement: new project at
Fermilab & JPARC to improve
accuracy by a factor 4
® prediction: new data from KLOE,
VEEP-2000 and BESIII as inputs

— — — — —

a @P= (11 659 209.1 +5.4 +3.3) 1010
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Conclusions

® Through the ISR method, BaBar has carried out a consistent and almost

complete program to measure precise cross sections for the dominant
channels of e*e™=> hadrons from threshold to ~2 GeV. (a few more
channels in progress)

Results presented in this talk: ntn~, K*K, -, KIKnttn—, K*K V7O,
KK, KK ™, and KKemm™.

BABAR results have a large impact on the hadronic vacuum polarization
(HVP) contribution to the muon g-2.

In addition to HVP there are other applications of these data in progress
for QCD tests with finite energy sum rules, complementing similar
studies with hadronic t decays.

Also BABAR ISR results provide input to hadron spectroscopy, resonance
dynamics and measurement of baryon form factors.
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Backup slides
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FSR models for e*e" — ntrny

FSR model 1 (point-like plon)

0.04

0.02

Charge asymmelry

=]

-0.02

-0.04

=0.04
-

0.02

-0.02

-0.04

/ F (10 5826ev2)

\ / O\ .-""‘-\ N/

A= Aocosd)*

L ). 5GeV q\{{rt nt)<0. F-(.'xe\

it

§Phokljara4?

-0.5

(4] 0.5 1

Phokharad

A,~0.0662550m°-0.75058%) + 14 |

A, ~10- expeéted with

b [T -
= realistic F_(10.582GeV?)

Cross-over atp mass

0.5

L.L. Wang ISR-FSR interf BABAR

0.6

0.7 0.8 0.9 1
M__(GeV)

FSR model 2 (FSR from quarks)

Differential cross sections:
Z. Lu and I. Schmidt, PRD 73, 094021 (2006);
Erratum, PRD 75, 099902(E) (2007)
C-even part 2-pion state described by amplitudes @ ;:
M. Diehl, T. Gousset and B. Pire, PRD 62, 073014 (2000)

S-wave f,(600) + D-wave f,(1270)

0.01

-0.01

M, =0.775GeV/c’

Numerical -
calculation

-1

I
Tau Workshop,

Aachen 17'09/2014

0.2 T T T | T T T T | T T T _
~ o (1) ‘
| Ap flat ~ -1% on p -.
or ]
-0.1
02k E
0.3 P IR N 1 PRI I
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Revised FSR model 2 for e*e—>ntny

O (z,m2_,cos0*) = ®F(2,m2_,cost*) Diehl et al. PRD 62, 073014 (2000)

3
2
-wave (‘f,’ phase shift) D-wave (f, helicity 0)
» Fit with our

_ B 3 — 3 ido(m2_) of, . ]
revised model: 102(1 = 2)(22 = 1) 6 +@5 & Py (cos 6%)

» Py(cosf*) = (3cos? 6 —1)/2 => onf,: charge asymmetry changes sign at

eiﬁo(m,?m) 4+ ;326,_1152(771?”)]32((:08 9*)]

- —_— |cos 0% = 1/v/3 (=~ 0.58)
% o —— »Analyses are done below and above

R | cosB*=1/sqrt(3) separately (standard selection for

‘ >1/sqgrt(3), modified selection for <1/sqrt(3), BG sub,
efficiency correction)
» charge asymmetry has opposite sign around f,

Gy (-,} " ‘Im - - » Fit A, between 0.3 and 1.4GeV with the revised
I . +. | FSR model

0.2

02r Il - | cos6* | <1/sqrt(3) | cosO* | >1/sqrt(3)
., DBABAR L] 11.13+0.24 11.59+0.36
=, PRELIMINARY
i el ol 8 o509 5 009 5 5 @ C, -54+1.8 -54+3.1
L.L. Wing ISR-Fs®iAterf BABAR L5 Tau Workshop, Aachen 17'09/2014 35
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Monte Carlo reweighting and iterations

» Measured A, could be different from value in MC:
extreme case for ee> ity where AfkQed has null A
=> iterations to recompute efficiencies
BG subtraction » Reweight MC event by event with
w=(ISR2+FSR?+interference)/ISR?
» Fit results stable after 2 iterations

Efficiency
snpracion teration | ¢ | o

Event selection

0 -1.27 -5.4
Charge asymmetry 1 -0.866 -4.31
calculation 2 -0.959 -4.54

3 -0.93+0.20 -4.48 + 1.56

=

L L L ety B S B
L ) | <
0.4 | lcost*l< V3 343 _
r before weighting A la 2o
L o e

® after weighting =
PRELIMINARY /|

-0.2 ; ++% -0. i |
44 - 7 04 - PRELIMINARY]
| | TR R TR R TR T SN SR N

PR N T A T BRI L TRRTRTRT) L L
L.L. Wang ISR-FSR interf BABAR 0 0-5Tau Workshop, Aaghen 17'99/2014 0 0.5 1 1.5 #36
m__GeV/c m__ GeV/c

Fit to A=A cos¢*




Results for ee>f, ,(nm)yeq

—e—  interfrence low » 3 independent consistent c, measurements

——— interference high

» average |c,[=4.5+£1.3

_ negative
————y direct searchsolution
| R— » 3.6G significance for efe > f, Vi
BABAR
............. PRELIMINARY,
-10 -5 0 5 10

f, amplitude c,

This work -0.931+0.20 -45+1.3
Diehl et al. 2000 -0.5£ 0.5 +0.5+ 0.5
Chernyak (private com .) — |c2]|=2.2+ 1.1

= S wave consistent with Diehl et al., but not the D wave (sign and magnitude)

= f, consistent with Chernyak in magnitude
L.L. Wang ISR-FSR interf BABAR Tau Workshop, Aachen 17'09/2014 37



FSR2 / (ISR2+FSR?2)

> Relative contribution of FSR estimated
with the FSR model 2 using our measured
BABAR f, and f, parameters

1l PRELIMINARY

TF

10

orr tot BABAR »FSR contribution negligible in p mass
107" ﬂ region
err syst BABAR » comparable with the total error of the

10

cross section measurement above 1.2GeV
: »Measured F_between 1.5 and 1.6 GeV
very small ~0

10 —
. 1 . . | . . . . 1
0.5 1 1.5

m_ (GeV/c?)

| n(2m~1.8GeV) | nnFSR(2m, ~1.8GeV)

a (1010  514.09 +2.22 +3.11 o.sz +0.12

negligible effect
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events/(2.5 MeV/c?)

published in 2004, based on 89 fb! data
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B(J /i — 3m) = (2.18 = 0.19)%

++ ¢ BaBar
$ SND
A DM2
4%, o, _
Mmﬁ% M 00000, Sutnnggterne®sS
2.5

M, _(GeV/c?)

PDG2014: (2.11+-0.07)% dominant by BESIII




New result on e+e-—>ppbar

L.L. WANG ISR BABAR g-2
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