§/BaBAR Recent Results on
Charmonium from BaBar

Richard Kass for the BaBar Collaboration

Outline of Talk

Introduction

Study of e*e —>y;pJ/¥Yn*n-
Study of e*e —>yr¥Y(2S)n*n-
Study of yy >X—->n(1S)n*n"
Study of yy »X(3915)->J/VYw
Summary
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§'BABAR Charmonium Spectrum I
B s s . . . %0, 0. 7 Charmonium properties are well
Ui e LA LT L e s B S understood up to q)(3770)
";fmn | ~ (i.e. about the DD threshold)
S veian
Ezzz - v wén  Many unexpected states above the
- a7 DD threshold. Several exotic
0 b "% hypotheses on their nature e.g.
ST e Open charm reshod VO ~ tetraquarks, hadronic molecules,
35000 o ~ hybrids..
3250 * Established -
3000 v . New States . To |den’r|fy exotics:
N ~ » Measure JP¢ that is forbidden for
2500 charmonium: 0*, 1+, 2+

ot 221013 21T 27 ¢ . Observe a harrow width state

above DD threshold.
- Observe a cc-like state with
charge and/or strangeness
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§'BaBAR Exotic Charmonium?

Conventional: Bound state of charm-anti-charm quarks.

Meng & KT Chao PRD 75, 114002 (2007), W Dunwoodie & V Ziegler PRL 100 062006 (2008)
O Zhang, € Meng & HQ Zheng arXiv:0901.1553, +++

Many predictions of new states,

Some with exotic quantum numbers
Molecule: Loosely bound state of a pair of mesons

The dominant binding mechanism should be pion exchange.

Being weakly bound, mesons decay as if free.
NATornqvist PLB 590, 209 (2004) ES Swanson PLB 598,197 (2004),

E Braaten & T Kusunoki PRD 69 074005 (2004), CY Wong PRC 69, 055202 (2004),
MB Voloshin PLB 579, 316 (2004) F Close & P Page PLB 578,119 (2004), +++++

Tetraquark: Bound state of 4 quarks, i.e, diquark-anti-diquark.

Strong decays proceed by re-arrangement processes.
L Maiani et al PRD 71,014028 (2005), T-W Chiu & TH Hsieh PRD 73, 111503 (2006),
D Ebert et al PLB 634, 214 (2006)

& . \ Hybrid: States with excited gluonic degree(s) of freedom.
./ Lattice and model predictions for lowest lying hybrid~4.2 GeV

e P Lacock et al (UKQCD)PLB 401, 308 (1997), SL Zhu PLB 625, 212 (2005),
e FE Close, PR Page PLB 628, 215 (2005) E Kou, O Pene PLB 631, 164 (2005)++
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§'BaBar

Charmonium @ B-Factories

double Charmonium
B meson decay

e JYLW(2S)
b > - > c
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q = q -
e C=+1 cC
no restriction on quantum numbers
Initial State Radiation Z-phoTon (vy)
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§'BABAR

e‘e > J/VYr'n

o~
452
Y(4260) Hls‘ror'y Dlscover'ed by BaBar using e*e -y, .J /YT

:.'.-'F

S 30 :,. :jl o JPC =1"
m, — (4259 = 872) MeV/c>
I, — (88 + 23) MeV

Confirmed by CLEO-c, CLEO-ITI, Belle

.'. 2

Vents
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1.2 1.1 4.6

1.8

e but some spread in resonance parameters
ey TeViet

Note: all the 1-- charmonium slots are already accounted for
Where does Y(4260) fit in?

Belle result suggests a new state, ¥(4008): PRL 99, 182004 (2007)
(548 tb?)

My (008, = 4008 + 40°%* MeV/c?

(Vilio W:%Wlﬂa
¥(4008)
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§¥BaBar e‘e > J/VYr'n

Updated BaBar analysis: arXiv: 1204.2158, submitted to PRD (RC)

Use 454 fb! of data, previous analysis used 233fb!
Very detailed study of the ¥(25) line shape in 3.5-4 GeV region

:1-: |:| |L| || a .|.:-:I : T T T T i T T T T T
> 16001 () e y2S)data 3 o (b) o l/yr'T data |
p= - . . ¥ ~ w7 N ] < W'E _ . =
=1400BaBar Pr'ellmmar;y g © VESHMC - § Y W(2S) MC
S 1200F - B L i - ]
z L R ¥ : £ I0E * BaBar Preliminary =
S 1000 - > & : ]
2 500 . * : G .
00L ¢ ’ E - ol ’ e
- ™ * . 10E- 9. ‘T 9% 04 o=
400F- o* g = '\ TT000 {000 ¢
00F 00 % ] [ % ’ R
200 .. — Lot
e as®" L
DF].JI.I!FI o bv v bvv v bev s v v s bv v bway 'I.'u.u-u'Fi‘H - | Ly | | | | L1y L |
3.678 3.682 3.686 3.690 3.604 15 155 34 165 3T 175 1& 3185 19 195 4

m(J/yr'T)(GeVic) m(JAyr T }{("r:‘;.-“ Je)
Possible sources of events above 3.74 GeV.

Tail of ¥(2S)

J/Y1 1 from continuum

Decay of ¥(3770) into non-DD states
(BES: PLB 605, 63 (2005), CLEO PRL 96, 082004 (2006))
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§'BaBaR e‘e > J/VYr'n ¥
Detailed study in the Y(4260) region

Perform an extended maximum likelihood fit in 3.74-5.5 GeV region
The fit is corrected for efficiency.

Rﬂ T T

- (a)

701

|20|_||||||||||||||||||||||||||||||||_

100F- -
B \ BaBar Preliminary
80

BaBar Preliminary

» JIymtT)(pb)

(0.020 GeV/c?)

60

Events /
+ -
ale’e

10k

Mass (Y(4260)) = 4244+5+4 MeV/c2
Very obvious Y(4260) signal r(Y(4260))=114 =7 MeV
No sign of a state at ~4 GeV Moo xB(J/Umn™)=9.240.840.7 eV

excess of events above 3.74 GeV could result from tail of y(25) and a
possible J/ym*m continuum contribution.
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§/BABAR e‘e > J/VYr'n PER
Detailed s‘rudy of the m*m invariant mass distribution

2 Zfl;aBar Prelll(rltl\llnary : STUdY The r'69|0n 4 15<m(J/LPT[ Us )<4 45 Gev
|”}} : Mass distribution peaks near f,(980), but is displaced

,. EH{”H ot i cos®, distribution consistent with S-wave
5?—--l-i---i--1---+-“ i o +- Fit the m*n- invariant mass distribution using:

1y |
T et | [(mar) = |V T (1nrx) + €7 Fyos0) (M) | -p - q
{ { | 1+ T(m,.)=4™ order polynomial
} l * - Froes0y=amplitude from BaBar D—smmm analysis
| L J: PRD 79, 032003 (2009)
118, zangle between T & I/ p= " momentum in 1 the rest frame
fin T rest frame " E ’
et g= J/Y momentum in the J/Ymm rest frame
L prrTT - @= phase angle, determined by fit
Wk ©  Good fit to data, x2/dof=33.6/35
clear f,(980) contribution, but not dominant
P EEEES  B(Yaaso— J/10£2(980), f{u&u, TH) 1o var0r
B(Yas s d o) (17 + 13)%

mi(n ) GeV I )
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i'BaBAR  lete-—y, W(2S)n*n

PrL98,212001 2007) w2 | NNew statel
298 fb! ‘

| Observed by BaBar @ 4350 MeV
1 Incompatible with (4415)
{ Poor fit to Y(4260)

{1 1Y (4350

B0} + BHG

L

—l
4.5 5

m(x )Ny (GeVic?)

Belle confirmed the Y(4350)
L 25, 14200222000 #=  Observed a new state at 4660 MeV!
Y(#330) 673 fb State M (MeV/c?) T, MeV
Y(4660) W Y(4325) 4324:24 172433 [1]
| _ W= V(4325)  4361:9+9  74+15+10 [2]
alaman) M= v(4660)  4664:11:5  48+15:3 [2]

M(r " w(2S)) (GeV/c’) [1] BaBar: PRL 98, 212001 (2007)
[2] Belle: PRL 99, 142002 (2007)

Entries/25 MeV/c>
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§/BaBar e‘e Y Y (2S)n n- /&
Upda’red analysus wn‘rh full BaBar data set, 520 fb-!

o, 22prT T =
= 20 “]} | —+—wf’*‘§]—>J!w~r o _; W(ZS)_)J/"PT[ ™
= 18 : : [ ] background E
Z 16 . E Parameters First Solution |Second Solution
g 1 1BaBar Preliminary E lconstructive [destructive
& E interference interference]
_E Mass Y (4360)(MeV /c*) 4340 £ 16 £ 9
= Width Y(4360)(MeV) 04 + 32 + 13
0 ]Im i 1 B x T (Y (4360))(eV) [6.0 £ 1.0 = 0.5[7.2 £ 1.0 + 0.6
A : peciigbeadagl g o dd LUIARLE Mass Y (4660)(MeV /c*) 4669 + 21 + 3
$7a3Ta T as 5 s 1‘;-1.4 ﬁ{nhG 1*; Width Y(4660)(MeV ) 104 + 48 + 10
Y 2S) X Ge Vic) B x .. (Y (4660))(eV) [2.7 £ 1.3 £ 0.5]7.5 £ L7 £ 0.7
= 20 T .
= S a] L|J{2*~.j—>.]flqm::ll = , b .
% ::'( e BABAR - Also analyse ¥(2S)—I*l- find similar results
2 af ot - Statistics too low to draw conclusions
T 12 = . . . . .
ERN: 10 evenns (673 1) 2 from m*m invariant mass distribution

[H New BaBar results are
ill HEE | consistent with Belle results
T for Y(4360) & Y(4660)
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§/BABAR Yy2>X—> N (1S)m n-

arXiv:1206:2008v1

Study yy—>X — n(1S)m*n where X can be:
X:2(1P), n.(2S), X(3872), X(3915), x .(2P)
Use n.(1S) >K.K*mr
Goal is to measure the BFs for X — n (15)m
Many predictions for BFs:
B(n.(2S5)—n.(1S)m*m)~2.2% (M. B. Voloshin, Mod. Phys. Lett. A 17: 1533 (2002))
from F'(n(2S5)—n (1S)m*m)/T(W(2S)—>J/VY*m)~2.9
If X(3872) is the 1D, state the n ., then the BF X(3872) —»n m'm

could be significantly larger than B(X(3872) —» J/¥Ym'm")
(S. L. Olsen, Int. J. Mod. Phys, A20, 240 (2005))

The quantum numbers J7¢=2-* of the n_, are consistent with CDF analysis
of X(3872) which would allow it to be produced via yy process
(PRL 98, 132002 (2007))
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yy>X = n (1S)n*n~ Results # &

= | 2-step signal extraction procedure
m 1-D fit to m(K,K*m) without restriction on
%M{hﬁ” LTH‘H[ m(K,K*m-m-m*) o determine combinatorial bkg
| i 2-D fit to m(K.,Km) & m(K Km-mr1*) for
“m{K°Kr) (GeVict) = In;n::“lc—l—lj 4::3 Iu;c;r CC(Ch “X"

BaBar ""“"'“'““"Y - No significant signals observed

Events! (0,003 T Gallc®)

N 2S "5

g nC( ) possible hon-resonant signals in x.,(1P) & n.(2S)

Em %m ‘J %: Resonance r.,BeV) UL @90%CL

g S a8 Xea(1P) 727,129 15.7

o X(3872), X(3915) x2(2P) n.(25) 65", +18 133

3 IJ “13F im0 X(G3872) 4577120 11.1

iy, | 3 M Bkl xeo15) 137 eg 16

E 10 ']‘% E 1 H XCZ(ZP) —16ti’2 + 6 19
G 7 A . R L R Using B(x ,(1P)—KsK*mF) & B(n.(2S)—KsK:mT)
m(KKm)  m(KKnmm) we obtain:

B(x.,(1P)—n (1S)nm) <2.2% @ 90%CL
B(n.,(2S)—n.(1S)nm) <7.4% @ 90%CL

Richard Kass BEACH2012 12



¥BaBar  (yyv—>J/Yw and X(3915)

The X(3915) was discovered by Belle and confirmed by BaBar
using B—(3915)K, X(3915)—J/Yw

PRL 94, 182002 (2005) PRD 82, 011101 (R)(2010)
20 |- .'ll \ . :[':lﬂl_— AT Uy
+ \ 253 b £ I: T ...
Yoy F ] £ i %
LS00 TR R 5 m(po)(GeV/c)

3880 ACMED AZB0

Mi{cod iy ) (MeV) i ;
ﬂ\ 694 fb" E

Belle also observed the X(3915)

in the process yy—X(3915)—J/yw |
PRL 104, 092001 (2010) RGEoig) i)

Interpretation of X(3915) as the x,(2P) or x.,(2P) has been suggested.
T. Branz et al., Phys. Rev. D 83, 114015 (2011)

But the ', (X(3915))B(X(3915—J/yw) reported by Belle is unexpectedly
large compared to other excited charmonia.

Molecular interpretation suggested. X.Liuet al., Eur. Phys. Jour. C 61, 411 (2009)
T. Branz et al., Phys. Rev. D 80, 054019 (2009) W. H. Liang et al., Eur. Phys. Jour. A 44, 479 (2010)

Richard Kass BEACH2012 13
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¥BaBar  (yyv—>J/Yw and X(3915) /&

New BaBar result with 519 fb! confirms Belle results

for yy—>X(3915)—>J/Yw
IRT? BaBar Preliminary arXiv:1207.2651vl
LB ;.-JIF# L=519 fb"
{E B = =
2 BaBar Preliminany 54 Bar | Belle
3 b &' BaBar preliminary Mass (MeV/c* 39194 £22+£1.6 | 39153 +2
E 15 Width (MeV) 13+6+3 1T+10+ 3
o . [, xB(J=0) (V)| 5241043 | 61£17+8
“F - Background f function M. xB(J=2)(eV)| 105+19+06 | 18+5+3
[[] Background from sidebands .
S5 . )
A bl

i i | 1 il i i il M ik
3.8 3.85 3.9 3.95 4 4.05 4.1 4.15 4.2
mi{lfipn) (Gev/ies

If I',,~O(1keV) (typical cc) then B(J/yw)>(1-6)7% which is relatively large
compared to charmonium model predictions.

Detailed angular analysis finds JP=0¢ preferred over 2* and
O* preferred over O- and this spin-parity assignment would
identify the X(3915) as the x,(2P). Details in backup slide.
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¥BaBar |vv>J/Ww and X(3872)

The X(3872) was discovered by Belle in B decays rrL 94, 182002 (2005)
The X(3872)—>J/Yw seen in B decays by BABAR rro 82, 011101 (2010)
Quantum numbers of X(3872) still uncertain:
observation of X(3872)>J/¥ v implies C=+ oo ot % o o0s sott)
BaBar favors JP¢=2- but 1** also possible

Observation of yy— X(3872)—>J/Yw would imply JP¢=2-*

3872 1010 BaBar Preliminary
N / ' L=519 fb"?

Py
o

b
=
T

& BaBar preliminary

Events / [ 0.01 GeVic?)
in
T

7.60

— Total it funchon

—
=]
|

. ckground fi tigr
[] Background from sidabands
5 —

- b L]
f.pri' T CLLLL D T o iy

0 I|.. ] 1 L | N

3.8 385 39 395 4 4.05 41 415 4.2

mifulftjn) (Gevie?)

No sign of yy— X(3872)—J/Yw signal in the data
Fyy(X(3872))xB(X(3872)—J/yw) (J=2) <1.7 eV
Belle does not see a signal either in this production mode.

Richard Kass BEACH2012 15
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¥/BABAR Summary & Conclusions /&
ISR production of Charmonium-like states

e*e'—WISRJ'/‘I’n*u' : arXiv:1204:2158
Improved precision on Y(4260) parameters
Y(4008) not observed

e+e-—)'YISRq’(2$)TI' ™.
Confirmation of Y(4360) & Y(4660)

vy production of Charmonium-like states
W_)x € nC(IS)ﬂ T arXiv:1206:2008
No significant signals for:
X=X2(1P), n.(25), X(3872), X(3915), X(2P)
y—=>J/Yw:
Observation of X(3915) QPRI LeU/e2ontnl
no signh of X(3872)

Charmonium spectroscopy remains interesting

Richard Kass BEACH2012 16



¢'BABAR

Extra slides
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§'BaBar PEP-II at SLAC

asymmetric e*e- collider: 9 GeV (e")/3.1 GeV (e*)
PEP-II Peak Luminosity 1.2 x 103% cm-2s-1

Took data 1999-2008 gun \
Y(4S) [431fb! ] (On-Peak)
40MeV below Y(4S) [45fb1](Off-Peak)

Y(25)[14fb™1] i '

" - i - : \'.‘PL
- T = g _ifﬂ‘
. = L~ Positron ,Q"
{ . - Positrons
& - »
L ¥ T
F'us.nr-:-ns.f
y y BaBar detector = .
. ~ Low-energy ring
. # P (new)
_— #" Electrons
PEP-Il /o : : w,
I g I " i
rngs p— N High-energy ring

{upgrade of existing ring)

Richard Kass BEACH2012 18



?BABAR

Detector of
Internally
Recflected
Cherenkov

Light (DIRC)

Instrumented
Flux Return
(IFR)

SVT, DCH: charged particle tracking: vertex & mom. resol

Electromagnetic
Calorimeter
(EMC)

Drift Chamber
(DCH)

Silicon Vertex
Tracker (SVT)

\ oy —_—
n,

e —

EMC: electromagnetic calorimeter: y/e/n%/n
DIRC, IFR, DCH: charged particle ID: m/u/K/p
Highly efficient trigger for B mesons

Richard Kass

BEACH2012 19



o
Y

§/BaBar BaBar K/x ID

. __.MR 'K
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- 5 DS K'm
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|
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=

)1

0.8

n Fake Rate

.-
---------

078t
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§BaBar Analysis Technique vEh

Threshold kinematics: we know the initial energy (E*,,,) of the Y(4S) system
Therefore we know the energy & magnitude of momentum of each B meson

— Event topolo
ES \/ Ebeam AE E E beam pology
}45003 ] %53303-
040000— - 0
3s000- 7 2 40000
o waf- | SigNal 3
= 25000} 4 = 300
2 oo ] :
2 ool - Eanm—
10303_ 10000
9303_— =
0 ‘ - - - . . . ¥} . . X -
52 521 522 523 524 525 526 527 528 529 53 02 015 01 905 0 005 01 015 D02 1
spherical
Meg (GaV) AE (GaV) ( P )
; Emg—‘ AR AR w: T E ; . T T ISR
§ o by § ok 4y
180538 Lyt ° I
g Tt + o 4m
i L 2 -
¢ = Background ¢ * Background
40F ] ool
o .
gi 52| 522 523 524 525 526 527 528 529 53 %Z -U_IIS 01 -U_IUS ::J Ul‘)ﬁ 0f1 D15 02 .
Mes (GaV) AE (GeV) et-structure)

Also, use neural networks + unbinned maximum likelihood fits
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&BA'AR

ver 10 new resonances only 5 nave been OK = confirmed by different experiments

seen by more than one experiment R e I T e e R S E
N.Y.C= Not yet confirmed
| State | m(MeV/e®) [T(MeV)| J° | Process (mode) | Experiment | Year | Status |
X(3523) | 38235 £28 | 46 | 7/2 B+ K(xov) Belle 2012| N.Y.C

X(3872) [3871.52 £ 0.20|{1.3 = 0.6{1++/2++| B — K(m*x J/3) |Belle, BABAR, LHCh |2003| OK
pp— (xTa~J/¢) +..| CDF, D@, CMS

B — K(J/yjw) Belle, BABAR
B— K(D"D" Belle, BABAR
B — K(J/i) Belle, BABAR
B — K(4(28)) BABAR N.C.

: P IF.

NEW 3042+2 3727 77+ te— 3 Belle 2007 | N.Y.C.
[ Y (4008 .I-ﬁmn-m-—mm-u_ﬁmmm
hﬂrrﬂmn-rﬁii_m-n. K(m ver(LP)) | Belle  [2008] N.C, |

Yl[4l4ﬂ) 4143+ 30 | 15° B KI/) CDF N C.
50 5620 y¥i1g D" 200

E@H-{!—m_-]‘-

Results
from
BaBar

B 7 7 S SR L 0 SO A o Ol S = V5 le E.H!Elm
Y(4274) | 4274.4%33 g2tz 7+ B K {qu‘_: CDF 2010 N.C.
X (4350 435115“: ~‘3| 1337182 g 2+t | ete— — ete (/) Belle 2009|N.Y C.

7.(4430 4443750 | 10710 ? B K(mti(2 Belle 2007| N.C.
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TABLE 1. Systematic uncertainty estima for the Y(4260)
parameter values. BaBar Preliminary

Source I+.- -B(%) Mass (MeV/c®) T' (MeV)

Fit procedure - 1 =
Mass Scale - +0.6

Mass resolution -
MC dipion model +3.6

Decay angular
momentum +3.6
Luminosity, etc. +5.4
(see text)

12nC PS(m)

m? PS(my)
Pete- -B(J/mtn—)-mi - Ty
(m3 —m2)2 +m3 Iy

opw(m) =

1




TABLE III. Systematic uncertainty estimates for the param- |
~ eter used in the fit to the data of Fig. 1(a).

Source ro+.--8 I''y.--B  Mass I
(%) (%)  (MeV/e®) (MeV)

[constructive [destructive
interference| interference
Fit procedure
for the Y(4360) +2.5 + 14
Fit procedure
for the Y(4660) +14 + 3.3
Mass Scale - -
Mass resolution - -
MC dipion model +6.8 +6.8
+1.1 +1.1

E[ﬂ: (28) = Jfewta)
+1 +1

(Jfw—s1+17)
PID, Luminosity - -
and Tracking +3.3 +3.3
Total (Y (4360)) +8 +8
Total (Y(4660))  +16 +6




'@?BABAR W_)X—) n g( 1 5)11'*11" @ﬁ“@"ﬁ

BaBar Preliminary

TABLE I: Results of the step-2 fits. For each resonance X, we show the peak mass and width used i the PDF (from
Refs. [1, 15, 22]); the mass range of the fit; the efficiency; the bias-corrected signal yield with statistical and systematic
uncertainties; the product of the vy — X production cross section and X — nen” 7~ branching fraction, and the 90% CL
upper limit (UL) on this product; the product of the two-photon partial width I'. and the X — n.#" 7~ branching fraction,

and the 90% CL upper limit on this product. For the X {3872) and the X (3915) we assume J = 2.

Resonance| Mx ( MeV/c?) [Tx (MeV)|ms Range (GeV/c?)| = (%) Nag E.'unu-:ﬁ-sllljm UL (“uutlr;f ?LI;I 0T
ye2(1P) [3556.20 +0.09]1.97 £ 0.11 3.500-3.612 3.60 £0.39] 10275 5 & 3.5| 37 } + 15 | 80 ]L +29 [15.7
1.(25) 36385 £ 1.7 |1344+5.6 3.565-3.728 353 £0.35 ]7*.—-, +3 | 617 116 |123] 657 4 +18 |133
X(3872) |[3871.57+025] 3.0x21 3.807-4.047 392 +0.38(—-4.77, ;, +28 —]L* 41038 —1 5tol 420111
X(3915) | 3915.0+3.6 |17.0+ 104 3.807-4.047 3.79 £0.37| —13° ] +7 | —44% %’; +25|53 | —137 1, +8 | 16
yal(2P) 39272426 2446 3.807-4.047 3.75 £ 036 —157 “]:; +4 |-531 LL +18 |60 | —167 5 +6 [ 19
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§BaBar |yy—>J/Yw and X(3915)|

TABLE I: Functional shapes and x? for the different spin
hypotheses. NDF=0.

BaBar Preliminary

Angle Jr =0- JP =0* JP =0t J¥ =2*
o7 1 1 + cos” 8}
X 11.2 16.9
i, 1 sin® @
x> 6.9 65.9
&} sin° 0, T — cos” Oy,
X 12.5 18.0
i, 1
Y2 12.2
z [ sin” 4, 1

X T7.6 16.3
f 1 + cos” 0, 1
2 8.7 8.3

FIG. 5: Diagram illustrating the reference frames involved in b 2 —cos(2cos ) 2 + cos(2cosgp)

the definition of ¢;. X 917 0.6

*=angle between I* from J/¥ and beam axis in J/Yw rest frame (RF)
0*,=angle between the normal of the decay plane of the w & vy axis
6,,=angle between I* from J/¥ and the w decay plane
B,=angle between J/¥ momentum in J/Yw RF wrt J/Yw
direction in lab frame
0,= boost all the 4-vectors into the J/yw RF, then boost the
2 pions from the w decay into the w RF and obtain the normal
to the w decay plane by the cross product vector of the 2 charged pions.
©,=angle between this normal and the w direction in the J/yw RF.
©=angle between I* from J/¥ and the J/V¥ direction in the J/Yw RF.

Richard Kass BEACH2012 26



	Recent Results on Charmonium from BaBar
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Extra slides
	PEP-II at SLAC 
	Slide Number 19
	BaBar K/p ID
	Analysis Technique
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26

