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© Motivation: muon-anomaly (g — 2),,
© Initial State Radiation (ISR) analyses at BABAR
© Status of Hadronic Cross Section Measurements
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0 ete” 5 KTK™

@ Summary
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Motivation: muon-anomaly (g — 2),

The anomalous magnetic moment of the muon (g — 2),

gyromagnetic ratio: g

=gt S

2mc
spin % — Dirac theory: g =2
QFT: g#2
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Motivation: muon-anomaly (g — 2),

Introduction and direct measurement

The anomalous magnetic moment of the muon (g — 2),

gyromagnetic ratio: g

/j:g;r]ric.s

spin % — Dirac theory: g =2
QFT: g#2

muon anomaly: a, = (g —2),/2

theory _ _QED weak had
M =a, +a, ta,

BNL E821 11659208.9 6.4

.

a,, units in 10710
Andreas Hafner (Mainz University)

ISR at BABAR

Brookhaven National Laboratory (BNL)
[G.W. Bennett et al., PRD73, 072003 (2006)]
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Motivation: muon-anomaly (g — 2),

Introduction and direct measurement

The anomalous magnetic moment of the muon (g — 2),

gyromagnetic ratio: g

'L_l: = g2fr]7§c ) §
spin % — Dirac theory: g =2
QFT: g#2

muon anomaly: a, = (g —2),/2

theory _ _QED weak had
M =a,; +a, "+a,

BNL E821 11659208.9 +6.4
QED 11658471.8094-0.015—
weak

154 +£0.2
\

QED

weak

5> [T.Kinoshita et al., PRD73, 013003 (2006)]

[A.Czarnecki et al., PRD67, 073006 (2003)

< Erratum-ibid. D73, 119901 (2006)]

.

a,, units in 10710
Andreas Hafner (Mainz University)

ISR at BABAR

[M.Knecht et al., JHEP 0211, 003 (2002)]
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Motivation: muon-anomaly (g — 2),

Introduction and direct measurement

The anomalous magnetic moment of the muon (g — 2),

gyromagnetic ratio: g

/j:g;r]ric.s

spin % — Dirac theory: g =2
QFT: g#2

muon anomaly: a, = (g —2),/2

theory _ _QED weak had
M =a, +a, " +a,

BNL E821 11659208.9 +6.4
QED 11658471.809+0.015
weak 154 4+0.2

had 693.0 +4.9

.

a,, units in 10719
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had. vacuum polarisation

9 %"7Gluon

aqep ~ 0(1)=pRED

optical theorem

hadrons

+

e had. cross section
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Motivation: muon-anomaly (g — 2),

Introduction and direct measurement

The anomalous magnetic moment of the muon (g — 2),

gyromagnetic ratio: g

= g2fr’7§c -5
spin % — Dirac theory: g =2
QFT: g#2
muon anomaly: a, = (g —2),/2
theory aQED+aweak+ahad
BNL E821 11659208.9 =£6.4
QED 11658471.809+0.015
weak 154 +0.2
had 693.0 +4.9
BNL—-SM

28.7 :ngfo

v

ay units in 10—10

dispersion relation:

had

a0~ 471'3 f ds K(s) ohad(s)
K(s) ~1/s & Ohad(s) ~ 1/s

—~ 1/s? (low energies important!)

exp. input

e

hadrons

+

e had. cross section

3.60 [M. Davier et al., EPJ C71, 1515 (2011)]
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PEP-1I and the BABAR detector at SLAC

@ asymmetric e” e -collider:
9GeV (e7) and 3.1GeV (e™) _—

e /s =10.58GeV = 7'(45)
= above BB-threshold

main purpose: B-physics
multi purpose detector
data taken from 1999 — 2008

integrated luminosity: 531 fb~!
on T'(4S): 454fb~1
~ 600 - 10° BB-pairs

PID (DIRC)

©0 ceV)

el _—

Vertex Tracker (SVT)

H Detector (IFR) Central Tracker (DCH)
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Initial State Radiation (ISR) events at BABAR

e (9GeV)
—Jﬂ‘_ﬂ"’ "
hadrons Pp=| e =
hadrons I
BABAR

ISR selection

@ Detected high energy photon: E, > 3 GeV
— defines Ecy & provides strong background rejection

@ Event topology: visr back-to-back to hadrons
— high acceptance

@ Kinematic fit including ~visr
— very good energy resolution (4 — 15 MeV)

@ ete -boost into the laboratory reference frame
— high efficiency at production threshold of hadronic system

@ Continuous measurement from threshold to ~4.5 GeV
— provides common, consistent systematic uncertainties

v

Andreas Hafner (Mainz University) ISR at BABAR FPCP 2013 5/ 24




ISR at BABAR

ISR analyses at BABAR

published

ete” —w i~ PRD 86 (2012) 032013, PRL 103 (2009) 231801
ete” — ¢1(980) PRD 74 (2006) 091103, PRD 76 (2007) 012008
ete™ 5>t #° PRD 70 (2004) 072004
ete” = K"K n, KtK™7°, KOK*xT PRD 77 (2008) 092002, PRD 71 (2005) 052001
ete” = 2(rtr™) PRD 85 (2012) 112009, PRD 76 (2007) 012008
ete” - KTK 7% KTK=ntn= 2(KTK™) PRD 86 (2012) 012008, PRD 76 (2007) 012008
ete” = 2(rtr )l 2t T ), KTK e KTK 't PRD 76 (2007) 002005
ete™ = 3(rtn7), 2(rtnw0), 2(r T )K T K™ PRD 73 (2006) 052003
ete” — pp PRD 87 (2013) 092005, PRD 73 (2006) 012005
ete”™ — AA, AX0, 5050 PRD 76 (2007) 092006
ete” s ct— ... g
about to be submitted for publication to PRD
ete” = KTK™ )
ongoing analyses
ete” = KK, ntn n%n® KOKEnTn0/n

v
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RO e'e” — pp

ete” — pp

Based on 469fb~1: PRD 87 (2013) 092005

Update of PRD 73 (2006) 012005 based on 232fb~!
Efficiency obtained from simulation [Kiihn et al., EPJC 18 (2001),497]
Measure Cross Section o

Extract effective form factor:

a2
= 4P IFFP, [FF| = \/|GuP + | GeP

Measure the ratio |Gg/Gp| from angular distributions

49 ~ (1 + cos? )—i—T! |2sm
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Form factor in comparison to other experiments

Proton form factor

J, () ® BABAR

T T
| O FENICE
O bpm2
I % A DMI B
& BES
T 1" #* PSIT0
g
Tit.
"

0 E835
¥ E760

M 5 (GeV/e? )

Steep rise at threshold seen by

PS170 confirmed — tail of a
resonance below threshold?

FF exhibits sharp drops at
Mpp =2.2GeV and 3 GeV

Good fit to pQCD prediction:

Proton form factor
o s s s
s ® ES 2
T

Proton form factor

Brodsky-Lepage [PRL 43 (1979) 545]:

FF ~

Andreas Hafner (Mainz University)

o5 M5) (11,5 > 3GeV/c?)
pp

ISR at BABAR

— pP

Y.,

T
® BABAR
% BES
¥ CLEO
A NU
O E835
* E760

3

3

M, (GeV/e® )

E——
BABAR -
FENICE 1

¥oxp <4E>000 |

M, (GeV/cz)
FPCP 2013
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RO e'e” — pp

Time-like |Gg/Gp| measurements

dU(GM) 2
~deosg” ~ 1+ cos<0,
do(Ge) 2
BABAR measurement: dcoso. ™ SIN“0p
@ Angular distributions from SR
threshold up to 3 GeV * E;*]‘ifgk
[}
@ Observe maximum at 8
Mpﬁ ~ 2 GeV/c2
@ Inconsistent with PS170
measurement at LEAR | Ikl T =
@ ISR method — weak angular
dependence of detection
efficiency ) sl
2 2.25 2.5 2.75 3
M (GeV/c?)
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Contributions of Exclusive Final States to g, — 2

Contributions of different energy regions to the dispersion integral

206y, o — E < 1GeV region dominates
B Gy — 7t~ channel needed!

2.0 GeV

1.0 Ge
ai‘fd Integral
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ete” = pp
nT7m~ Cross Section

z f CToF ckioe0 |2 f % Uola - kLoEto |
e 4+ OLYA ¢ SND  —.~1400— > CMD ¢*SND
E > CMD + DM1 3L r * CMD2 + DM1 1
F cCcMD2 - DM2 7 {1200 =1 + KLOEO8 ° BABAR |
E4 + KLOEO8 ° BABAR 3 bk F Average -
& Average 1 T 1000~ ¥ ]
. 4 ; :
L 3 800 ig .
L ! d, o r 1 o ]

e i *NLNL 2 eo0] * ﬂ% .
B +A” R A 7 C |
107 g€ %%" F ad F %
E\\\’L\+"§ 400"”\”‘\”‘\”‘\‘”\H‘\Hm“
0.5 1 15 2 2.5 07 072 074 076 078 0.8 082 0.84
\s [GeV] \s [GeV]
° p peak Systematic Uncertainties
@ p — w interference BABAR: 0.5%
@ Dip at 1.6 GeV: excited p states CMD-2: 0.8%
@ Dip at 2.2GeV SND:  1.5%
. . . 0
e Contribution to azad: 75%! KLOE: 0.8%
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eve =i
nT7m~ Cross Section

0.2 T ——

- 02 7 L E - Average
; Fooem ot E
S o450 eeoTT Average 045 €€7TT + KLOEO8
s = « KLOE10 7
z 0.1 = E
= 005 0.05 E
5 T n |
T 0 o ‘H}t w E
S F E
5 -0.05 0.05 =
a E E
e -0.1;* -0.1; =
o r = i
50151 0151 =
B S i EAE R B B P E R B R
0255 0.6 0.7 0.8 0.9 1 0255 06 07 0.8 0.9 1
\s [GeV] \s [GeV]

o KLOE and BABAR dominate the world average
@ Uncertainty of both measurements smaller than 1%
@ Systematic difference, especially above p peak

o Difference — relatively large uncertainty for azad
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ete” = pp
nT7m~ Cross Section

- 02— NS 02 e*e'—>;r"‘n" T ‘A\)er‘ag‘;e‘
o m versg 0.15 + KLOE08
01 » KLOE10

=4 o
o © =
a o o

0.05

H%Hﬂ%*mw% "

e

N TR FEET FRETA RN FW STNRA RRAE N

o
(AR RERRERRRRS

-0.05
-0.1

.
e
=

Cross section(exp) / Average
o

-0.15

'
o
()

{ Need to solve this discrepancy! | .

\s [GeV] \s [GeV]

[=Tagani
o

_OA
o

(=]

~N

o KLOE and BABAR dominate the world average
@ Uncertainty of both measurements smaller than 1%
@ Systematic difference, especially above p peak

o Difference — relatively large uncertainty for azad
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Recent results

- —pp

Contributions of Exclusive Final States

Contributions of different energy regions to the dispersion integral

0.0 GeV, oo
9.5 GeV

3.1 GeV
2.0 GeV

1.0 GeV.
Integral a;‘fd Uncertainty éai‘fd

Precise measurements

1GeV < E < 2GeV needed!

'_'10’; A\
"g E‘”+7\
\

210 (

ﬁ‘BA BAR.

liminary)

4

==

it ivm.
X3 3

05

E[GeV]

High multiplicity channels!
Why new analyses?

@ Improve Statistics

@ Improve Systematics

@ Use existing data
for bkg subtraction
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Recent results ete” »atn ntn™

+ +

ete” >t

Phys. Rev. D85, 112009 (2012), based on 454 fb™*

supersedes our previous publication,
based on 89fb~! of the data:
Phys. Rev. D71, 052001 (2005).

Andreas Hafner (Mainz University) ISR at BABAR FPCP 2013

14 / 24



Recent results

Internal structure in various Ecy energy slices

(EPJ C18, 497 (2001)) . .
o First column (4 entries/event):
B 1.0- 1.4 GeV/e*
= 5000
: DATA a1(1260)
g MC -
-] 1 | 1
5 1 2 3 4
14-18 GeV/e*
10000
1 1 1
12 3 4
- 18-23Gevict
2000
'I 1
1 2 3 4
23-3.0 GeVic
1000
500 ;/
1 1
ER (]_26 )1 2 3 4
3.0-45GeVic
200
1
1 1
12 3 4
M, (GeV/c)
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Recent results

Internal structure in various Ecy energy slices

(EPJ C18, 497 (2001)) . .
o First column (4 entries/event):
B 1.0- 1.4 GeV/e*
2 so00 DATA |50
a1(1260
g /\ MC (1260)
g 1 | ! 1 Lol
S 12 3 4 05 1 L5 2 25
b Y e i 0 Second column (4 entries/event):
bt Y strong p° contribution
1 1 1 1 1 1
12 3 4 05 115 2 2 e.g. for Max > 1.4GeV/c?:
400 T .
f 1823 Geve 1/4th of entries in p° peak
20001 5000 0.0 : .
P p p- is forbidden
p " 0.
T B —pin each event!
23-3.0 Gevict i
1000 20000
50027, 1000
31(126 )1 P ; 4 o{s 1 1:5 2 25
3.0-45GeVre
200 s00-
. e
1 1 1 1 1 1
1 2 3 4 05 1 15 2 25
M, (GeV/c’) M, (GeV/c’)
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Recent results ete” »atn ntn™

Internal structure in various Ecy energy slices

(EPJ C18, 497 (2001))

o First column (4 entries/event):
B 1.0- 1.4 GeV/e*
= 5000 DATA <00 1000}
8 a1(1260
4 /\ MC (1260) J
g 1 | ! 1 Ll Wb bl
S 12 3 4 05 1 L5 2 25 05 1 L5 2 25
k- L18GeVE | ~ 0 2000 Second column (4 entries/event):
1000 1000]

. strong p° contribution
12 3 4 05 1 /15 2 25 05 1 15 2 25 e.g. for My, >1.4G6V/C2:

f 18230t s f0(980) 1/4th of entries in p° peak
o MVAN s p°p° is forbidden

Levntnnd oS gl |y 00 0 each event! )
a 2.3-3.0 GeV/c* ook i f29.270) \
sw0p to0of /% AN h Third column (1 entry/event):

31(126 )1 2 3 4 05 1 1Ii 2 25 05 1 15 2 25

o N | W
1 1 1 Lisual 1 1 1
1 2 3 4 05 1 15 2 25 05 1 15 2 25

M,, (GeVie) M, V) | My, (GeVIE) £(1270), a1(1260), 7(980)...7
[MSther_ M, | < 25 MeV/c?

27 lie within p° mass
— other 777~ 's mass plotted

8
g
T
2
T
..-
T
_—
=
A

— Partial Wave Analysis needed

v
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Recent results

Cross section for ete™ — ™

w
&
T

o(e'e’ — ' TT'T) (nb)
b g
T T

4 45
E¢y (GeV)

] Systematlc uncertainties
2.4% in peak region (1.1-2.8 GeV)
11% (0.6-1.1 GeV)

4% (2.8-4.0 GeV)

® JA visible
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Recent results

Cross section for ete™ — ™

g r % M3N
:‘: + ': ;I);ll
8 2
E 3k o ® o Baar 2005
.T ' + +: ® BaBar 2012
o 4 ! T
® B0 1 .
(. 2
+ + °
wf
i 4
15+ ,’ *
10k ' '
3 :
&
%‘5 i 1‘5 “l 45 SDDDE (:SIMV)
Ecy (GeV) om (€
@ Systematic uncertainties @ < 1.4GeV: agreement with previous
2.4% in peak region (1.1-2.8 GeV)
1% (0.6.1.1 Gev) BABAR results, SND and CMD-2 data
4% (2.8-4.0 GeV . L.
6 ( o ) @ > 1.4 GeV: highest precision (DM2, 20%)
@ J/i visible
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FECIATENO efe” — KTK

ete” = KTK™

o PRELIMINARY
—s about to be submitted to PRD, based on 232 fb~!

Efficiency obtained from simulation [Kiihn et al., EPJC 18 (2001),497]
— data/MC corrections of utmost importance:
trigger, tracking, K-ID and mis-ID

Unfolding bkg-subtracted and data/MC corrected mass spectrum

PHOKHARA [Czyz et al., EPJC35 (2004) 527; EPJC39 (2005), 411]
— Geometrical acceptance
— 2"order ISR corrections

@ ISR effective luminosity from puy(7y): KK/uu ratio

Andreas Hafner (Mainz University) ISR at BABAR FPCP 2013 17 / 24



Ve = [ K-
Cross section o(ete”™ — KTK™)

S EI} 1 17T | T T I T 1T | LI B | I L I T 1T I T T T I LI g
= :

\g 10° - 2:4’(1020) PRELIMINARY BABR 3

§ 102 ;gl-i Bare cross section including FSR g;

5 10, E

1 =E| " E

E tatdty e

= LAY #hy E

g M .

et 3

C —— ]

10-3 EI I | | I ] I L1 | | -] I - I | | I L1 1 I 1 II"E

1 1.5 2 25 3 35 4 4.5 5

Vst (GeV)

Uncertainty of 0.8% near ¢ peak!
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Ve = [ K-
A phenomenological fit to the form factor

ey, 104 I T T T -s_¥10‘ E T T T 3
B BABAR 1% F E
10° = [ ]
1 g E
3 10? =
PRELIMINARY 3 ET PRELIMINARY E
1 0p =
= E 3
2l 1 Il 1 L Il 1 Il
107 12 14 16 18 2 22 24 1 1005 101 1015 102 1025 103 1035 104
Vs (GeV) Vs (GeV)
T T T T 1T T T T 0. T T |
- Q;, BABAR Fit 3 — o0s8f BABARFit BABARFit
v © BABAR & ° BABAR 4

& 06f e 02 . o BeaR
=

= I id s Wil RE ,;
z%?w%“*’*“**ﬂ“m W' WLII S HIII*%**“’fﬁiﬂMﬁ .=

IF P/ fit - 1

-06 3 061 - 02

0sF PRELIMINARY E osF PRELIMINARY PRELIMINARY E
- 1 l.‘Z 1.4 1.6 1.8 2‘ 2.2 24 N I 1.05 l 1 1.1 15 12 - 1 l.bl l.I‘JZ 1.63 1.64 105 1.7I]6
Vs (GeV) Vs (GeV) Vs (GeV)
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FECIATENO efe” — KTK

Comparison to other experiments

-0.3_---n|----|v"'|""|""|“"_ = 03 T T T T T ]
E 02F Normalization difference:. o E E 02F - Normalization difference: e =
§ F240,,CMD2 tat-only - E Fl4oy,SND Stat. only 3
3 *1£7.9 6, BABAR PRELIMINARY] S -14.6 5, BABAR PRELIMINARY]
4 of E g of =
Py : W F ;
0.1 J = 0.1~
t T— F
.o_z—¢ mass values compatible within J 02F
_oG>ca11bratlon‘uncer,ta1nt1es ) ] P J . L \ .
1 101 1.02 1.03 1.04 1.05 1.06 ~1 1.01 1.02 1.03 1.04 1.05
\'(GeV) \5'(GeV)
- 1 1
v osE  wewn 3 _ LLogashenko Tau0§
< TE N 3 o
2 06F L aw 3 Suhig. ®SND
;.'!; 0'4; | } h I % ‘ E . :'- * CMD2 preliminary
3 o02f §”§H“;%I§'§ ALY
2 ofgil. L, bt I : l—: 0y
i T : :
o -02F T 1 ‘ E i
4)44;1 E i)
06E E D DRLE T
osE PRELIMINARY 3 2
-1 E Il 1 1 1 Il 1 1 E
1 1.05 L1 L15 1.2 1.25 L3 1.35 L4 1 Ii)}l) 1050 1100 1150 1200 1250 1300 1350 1400
5 (Gev) Ecy. (MeV)
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Ve = [ K-
The ® parameters

me and e obtained from the fit of the form factor

BABAR PDG

me = 1019.51+0.02 +0.05,s MeV | mg = 1019.455 + 0.020 MeV
[ = 4.20 + 0.04 + 0.064,s McV o = 4.26 4 0.04 MeV

— good agreement
From inte . [ee +K—) = Bsmi) M 2
grated ® peak: g x B(® — KTK™) = =557 +2a4, Crs
BABAR:
FExB(® — KTK™) = 0.634440.0059x,10.0028;+0.0015, keV (1.1%)
CMD2:
[ x B(® — KTK~) =0.605 + 0.002 £ 0.013 keV (2.1%)
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Ve = [ K-
Charged kaon form factor at large Q?

Predictions based on QCD in asymptotic regime (Cheryak, Brodsky-Lepage, Farrar-Jackson)

@ Power law: Fx ~ as(Q?)Q~" with n=2
—in good agreement with the data (2.5-5GeV n = 2.10 + 0.23)

@ HOWEVER: data on |Fk|? factor ~ 20 above prediction!
@ No trend in data up to 25 GeV? for approaching the asymp. QCD prediction

102§|v|‘11||||v|||lv|v|v||||v|v||vvll[llllg
Ok = CLEO E
108 * BABAR PRELIMINARY 3
:'\,\ CIFit 3

1 \ — asymptotic QCD prediction

1075 =
107 =
10°F =
0% = =

5

5 oo b v b b b b e by
10 15 2 25 3 35 4 45
\5* (GeV)
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Ve = [ K-
Impact on g, — 2

had had
© 5aﬂ

1.0 GeV

a

0.0 GeV, oo 0.0 GeV, oo
5 GeV 3.1 GeV
3.1 GeV 2.0 GeV
2.0 GeV

[PR 477, 1 (2009) ]

P (KTK™)=2163+27+6.8

1
AP (KTK™)=22905+1.4+22
calculation only based on BaBar 2013 datal

v

ald(ntr rtrT) = 1335+ 1.0 £ 5.2

1
a?(ntr ntnT) =136.4+£03+3.6
calculation only based on BaBar 2012 datal!

Andreas Hafner (Mainz University) ISR at BABAR

(all a units in 1011)

FPCP 2013

23 / 24



FECIATENO efe” — KTK

Impact on g, — 2

had had
a, (5au

1.0 GeV

0.0 GeV, oo 0.0 GeV, oo
5 GeV 3.1 GeV
3.1 GeV 2.0 GeV
2.0 GeV

[PR 477, 1 (2009) ]

P (KTK™)=2163+27+6.8

1
AP (KTK™)=22905+1.4+22
calculation only based on BaBar 2013 datal

ald(ntr rtrT) = 1335+ 1.0 £ 5.2

1
a?(ntr ntnT) =136.4+£03+3.6
calculation only based on BaBar 2012 datal!

v
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s PRELIMINARY . ce
e B[o sw | 1 o DM2
B = cMD2 T

"o 40[ ® BABAR %TT
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1ot l ‘

Lo 1N

2

C L

w
g
T
—
—
—
S
-
>
-
[ —
— -
e e

5

1000 1200 1400 1600 1800 2000
E,, [MeV]

(all a units in 1011)

dominant contribution to 5aﬁad:

al*(ntr7%7%) = 180.1 £ 0.3 + 12.4
(3

BABAR analysis in progress
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Summary

Measurement of hadronic cross sections via ISR is a very productive field
in addition to B-physics at BABAR

@ Most accurate measurements of o(ete™ — pp/KTK™ /rtn—ntn™)

o From threshold of the invariant mass up to ~ 4.5 GeV/c?

ete”™ — pp
@ Enhancement at threshold of the FF confirmed
@ |Gg/Gp| measured via angular distributions for mpp < 3 GeV

ete” > KTK™ /ntn ntm™
e Important for theoretical predictions of (g, — 2)

— Hint for new physics?
L h
— In combination with other measurements: a;® — a},*°” ~ 3 — 4o

o
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Summary

backup slides
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PEP-1I and the BABAR detector at SLAC

@ asymmetric e” e -collider:
9GeV (e7) and 3.1GeV (e™) _—

e /s =10.58GeV = 7'(45)
= above BB-threshold

main purpose: B-physics
multi purpose detector
data taken from 1999 — 2008

integrated luminosity: 531 fb~!
on T'(4S): 454fb~1
~ 600 - 10° BB-pairs

PID (DIRC)

©0 ceV)

el _—

Vertex Tracker (SVT)

H Detector (IFR) Central Tracker (DCH)
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Coherent K*K* contribution in eTe™ — K™K nm

e TR T Extract number of K*(892)0 and
> 10 F s
{ G000 15 o} (b) | K3 (1430)° by fitting K* 7~ mass
N S 1S aoof 1 in every 40MeV/c? bin of K~ 7t
i 18" 500k E
er = ﬁZZOO; A mass . . 0 0
0 0,75 1 l‘.25 1,5HH 0 075 1 1‘425 1.5 % |ess than ]‘A)K (892) K (892)
mK) (GeV/c)) m(K) (GeV/ic))
v
glop M a Extract number of K*(892)* and
o - 138 + L 2
{ S (a) 2 0 K;(l430) by fitting 40 MeV/c
L 5500; ] 340 bins of K~7° mass
UL WA 17 — 30% K*(892)* K*(892)F
04575 lﬁnﬂ 05075 1 125 15
m(K*1%) (GeV/c?) m(K*1%) (GeV/c?)

Andreas Hafner (Mainz University) ISR at BABAR FPCP 2013 27 / 24



Summary

ete” = ¢ormr — K K 7w

e
ete™ = drm

) L T T o,
g S KtK—nr ] -;‘:M (980) %1500
N %150 ] O r
075 ’ ] Z v
& 1000
=
05 * ] 10 ] =3 i
£ 500
§ 1 50 ] Q i
025 S ] 3
1 } A
o ‘{ i Lt §98 T 1.021.041.06
T4 16 18 2 22 24 2£ z(xG Evz) 040608 lmwn.‘)'z(Gev}cﬁ) m(K+K') (GeV/cz)
4 v

@ minimum 2 peaks!

@ resonance confirmed: J7¢ =17~
M=2176 + 14 &+ 4MeV/c2; [ =90+£22+ 10MeV
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ete” > onn — KTK nhn™

Events/0.2
2

L L

%

Events/0.2

@
3

F

Events/0.2

|

]
3

S0

+T

‘fX %

(a) ]

g

=

50+

(b)

Ht

Andreas Hafner (Mainz University)

@ pions in T~ system are in

@ kaons from ¢ are in P-wave (as

@ pand 7T~

S-wave
S-wave

expected)
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system are in

FPCP 2013

29 / 24



Summary

charmonium branching ratios

2@
=
! -
CH o N = 2(n"m7)) 2
BJ/#) So(ntr—) Tt = W = (48.9 & 2.1gar £ 1.05y5t) MeV/c” nb
2
-3
By aimba—y = (3:67% 0165 £ 0.085s + 0.09x) - 10
1
PDG o -3
by i, Bl opmtn—y = (3:554£0.23)10
7
EXY 32 3.3
M, (GeVi)  — agrees with PDG, higher in precision
2 _ _
3 ® 5 5 s _ o N@ES) - mtrTutuT)
P (2S) = J/p I —ptp— int dL/dE - emc
: = (84.7 % 2.245t & 1.8551) MeV/c% n
2
1 Bos) sy mtn— = 0354 £ 0.000s0¢ £ 0.0075s & 0.007cx
PDG
. Bl e oy mt 0.336 - 0.004
3.6 37 38
M, (GeVich) prL(’;'?H Jpmta— = 03504 0.0007ss £ 0.0077ext

— agrees with recent CLEO result (PRD 78, 011102 (2008))
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