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Outline

- Recent bottomonium results:

v Evidence for the hp(1P) in Y(3S)->n°hp(1P) arXiv:1102.4565

v Search for the hy(1P) in Y(3S)->t* it hp(1P) and study of dipion

transitions arXiv:1105.4234

v Study of radiative bottomonium transitions

using converted y arXiv:1104.5254

- Recent charmonium(-like) results:

v Evidence for the decay X(3872)->J/pw PRBI?;;V‘:I';;;H%?’;O)

v Observation of n¢(1,2S)->K*Krt*rm® in 2y interactions

PRD 84, 012004 (2011)
[arXiv:1103.3971]
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BABAR data samples

v PEP-Il asymmetric energy e*e™-collider operating at T(nS) resonances
e

o 25 r -
the Y resonances ?, =54KeV . BB
v BABAR recorded luminosity ’g 2 ’ CUSB : threshold-z
— E ispo§i T=32KeV |
v 425.6 fb! of data at Y(4S) > ~467-10° BB pairs i} Ows=Tnb |
+ 100 ! ; X '=20KeV
[ t ,'r"‘ O'Vis=4l‘elb :
v 28.0 fb! of data at Y(3S) = ~122-10° Y(3S) ‘v osb iy IR , [=20MeV
+U ! + by oW ‘."“" m"ﬁ#..“~‘~‘-.‘-l
¥ .1 Yas) Yes) Y@s) T ves)

v13.6 fb'! of data at Y(2S) —-> ~99-10° Y(2S) 944 946 1000100 1034 1037 1054 1058 1ofsz-
Mass (GeV/c2)

v 3.9 fb'' scan above Y(4S)
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Bottomonium Physics
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Search for hy(1P) in Y(3S) decays

v After the 30-years long nu(1S) hunting... (2541)

PRL 101, 071801 (2008)

%“'11000‘Ll.(;s)[‘lr1‘I'I'I‘I‘l‘l‘l
v...search for hp(1P) state: = .
: © 10800 ]
v to understand hyperfine mass —
splitting for P-wave states ? 10600 \'(*:S) Open flavour threshold N
©
v expected mass = spin-weighted =

C.O.G. of Xun(1P) system ~ 9900 MeV/c?

v expected production:

« Y(3S)->n°hy(1P) ~ 1073

L
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*Y(3S)->rt*rrhp(1P) ~ 102-103 9800 . 1pih(1P);
Voloshin, Sov.].Nucl.Phys. 43,1011 (1986) e
Kuang et al. PRD 37,1210 (1988) 9600 l established

v expected decay modes: « hy(1P)->ggg ~57%

Godfrey & Rosner
PRD 66,014012 (2002)

* hp(1P)->ygg ~ 2%

* hp(1P)->ynu(1S) ~41%

theory (pot.models)
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Y(3S)‘>T[Ohb(1p) sub.PRD-RC

arXiv:1102.4565

v hp(1P)->ynb(1S): events with a m° and a photon consistent with this decay (energy range well
defined by the precision measurement of the np mass)

v Signal extraction: « consider the recoil mass distribution against the mt*

Myecoil (7-‘-0) — \/( geam — b7 (7-‘-0))2 _p* (7‘-0)2

x10°

. ) . (\]o »—_l I 1 I I I I 1 l | | | l | | 1 l 1 I 1 l I 1 I l I | l——

« fit to two-photons invariant ~ 160F -

mass in bins of Mrecoil(°) é’ 140 : E:i;eSUIt DATA -

-> determine the number of n°in — 1203_ E

: © 2 BABAR -

each bin E 1005_ preliminary _f

o E T .

e distribution of the number of [5 80— —

events recoiling against m° as a 60— .

funCt|On Of Mrecoil 40 / —:

v Bkg: small peak at m® mass 202_ 2

(interactions in the detector material | | | | | | | | .
nrtt->pr®, pre->nn) 0006 008 01 012 014 016 018 02

=, m(y y) (GeV/c?)
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v Fit to Mrecoil(t%) distribution on data:

sub.PRD-RC
arXiv:1102.4565

v After bkg subtraction: 9145 + 2804 events

m(hb)=9902 -I_- 4(stat) -l_- 1(syst) MEV/CZ

3
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~ B -
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> 150 —
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i= J fit result s b Feglon .
3 100/ bke il B
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I 1555— ]
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9.75 9.8 9.85 99 9.95 10

2

m__ . (7°) (GeV/c)

v Statistical significance 3.20
-> 3.00 when including systematic uncertainties

v Main systematics from: bkg and signal descriptions

B(Y(3S)->nt’hy) X B(hp->yne)=(3.7+1.1+£0.7) X104
Previous UL: B(Y(3S)->m°hp)<2.7 X103 PRD 49,40(1994)
o~ R
S I [bke-sub BABAR -
> - | bkg-su .
é’ 20001 5 preliminary -
\O : [ i
2 2000 DATA 1 ;1. -
o | ¢ :
5 1000f- , | J. ]_L‘ o o1

! ‘ o 1 ) ? ‘J—I—‘ 11 o' ! E

Ok i . A s B i T ~
-1000}~ I | ‘ 4
_2000:.11 | I T T 1
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Search for hp(1P) in Y(3S)->m X

accepted PRD-RC
arXiv:1105.4234

v Fit to the recoil mass against the dipion system:

mpRr = \/(m(T(SS)) —Er(ntr))2 — pr(nta)?

v hp signal expected as a peak on top of a smooth non-peaking bkg (continuum events, and
KsO->mt*r) and bottomonium decays

X1Q3 ! ! ! ! ! ! | ! ! ! ! ! ! ! ! | ! ! ! ! | ! ! ! J Fit ComponentS:

DATA B fit result
=== continuum

+ signal (Y(3S)->m*rchp(1P))

o0
-
-
T T TF]

* dipion transitions
- Y(2S)->rttrY (1) . Y(3S)->TeHTY(29)
BABAR
* Y(2S)->mt*rtY(1S) (with Y(2S)
produced through
Y(3S)->Y(2S)X and ISR)

N
-
)

Y(3S)->m*h

Candidates / ( 0.001 GeV/c?)
(\® @)
-} -
) -
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Y2

O |||‘,| |\||||F||||I||||r||||7|/~;i\|_ .bkgs(contlnuumlKsodecays)
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m, [GeV/c’]
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v After non-peaking bkg subtraction:

accepted PRD-RC
arXiv:1105.4234

3
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v No evidence for hy->90% CL UL on the branching fraction B(Y(3S)->rmt*rchp(1P))<1.2 X 10

PRD 43,1448(1991)
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Precision measurements of dipion transitions

e B(Y(3S)->r*rrY(25)) = (3.00 + 0.02stat) £ 0.14sys))%

accepted PRD-RC

* B(Y(3S)->XY(2S)) X B(Y(2S)->m*rY(15))=(1.16 % 0.07(stat) £ 0.12(sysy)) X 104 | arXiv:1105.4234

e M(Y(35))-M(Y(2S)) = 331.50 + 0.02 (stat)  0.13 5yst) MeV/c?

v In particular for the first time the dipion transitions between xp1.2(2P) and xp12(1P) separated

e B(Y(3S)->Xxb1(2P)) X B(Xb1(2P)->T" 1t )Xp1(1P))=(1.16 £ 0.07(stat) £ 0.12(sysy)) X 10
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e B(Xb1(2P)->Tt'rtXp1(1P))=(9.2 + 0.6 + 0.9) X 103

Consistent with
previous
measurement (not
resolved)

PRD 73,012003(2006)

—s mg [GeV/c?]
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Radiative transitions with converted y

sub. PRD

v Radiative transitions between bottomonia well arXiv:1104.5254
described by effective potential models (non- g S0 ' support 'Ir°|°islfl16()
relativistic limit) > 20?—Deam plpi':- - 140
v Cases of suppressed E1 [i.e. Y(3S)->vxw(1P)] and 10F . 120
“hindered” M1 [i.e. Y(3,2S)->ynu(1S)] dipole transitions 05 flloo

L 1180
v Doppler broadening and detector resolution may lead _101_ 160
to unresolved photon energies for different transitions : DCH 40
-> aim: separate the individual contributions -20:— ) “BaBar M0

e i it/ \ 1., Prefiminary -

30 020 4 N 0 10 20 30
X (cm)

o°®

—e—
11

BABAR H

v Use of converted photons (y->e*e in the detector
material):

|IIII|IIII|IIII-I-

v allows a greatly improved resolution (25->5 MeV)

_ v decreases efficiencies (ranging in 0.1-2.5%)

E”y = photon energy calculated in the CM frame

NS v
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* .
E'y spectrum regions

>
v Converted photons are reconstructed =
as pairs of tracks, selected with: <
v a x? fit identifying secondary E’
vertices;
v cuts on m(e*e’), py, | cosOinrust],
Ntracks, ri’-veto
v Fit to the E* spectrum in 4 different
regions:
1.Y(3S): 180 < E*, < 300 MeV =
S
2.Y(3S): 300 < E*y < 600 MeV E
3. Y(3S): 600 < E*, < 1100 MeV %
-
4.Y(2S): 300 < E*, < 800 MeV =
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1. Y(3S): 180<E",<300 MeV sub. PRD

arXiv:1104.5254

v Transitions of interest: xun)(2P)->vY(2S) (and potentially sensitive to Y(1Dj)->yXbi(2P))

v Most precise measurement of B(xv1,2(2P)->yY(2S))

Transition E} Yield € ﬁ Derived Branching

_ > Fraction (%)
(MeV) (%) BABAR \ CUSB CLEO

xb0(2P) — 4Y7(25) 205.0 —347+£209 0.105—-4.9+2.9775¢+0.5(<2.9)} 3.6+1.6 <5.2
xb1(2P) — T (2S) 229.7 4294 + 251 0.152 | 113.6 2.4 21.1 4.5

xb2(2P) — 7T (28) 242.3 2462 4243 0.190' 6708 & 0.5+ 1.1 109422 9.9+2.7

/>-\ 4500_ _| A~ 1200_ T T | T | T T T | T T |
QL 4000:_ ] % | bkg'SUb (2P) B.ABAR |
p - - = 1000 Xy preliminary -
—_ - ] B ]
= 3500 — Q - ]
2 b E 2 800 -
= 3000: . = - op) 1
D - - D) - %o .
M 2300 = 2 6001 -
2000~ = 200F- * Y(ID) _‘
1500 E - * ]
2 . 200 %, (2P) ] { ]
1000 — - l T
- BABAR 1 0k +" "*" | SO Sant “‘h\;__‘ﬂh
500 preliminary— 1 ! * 1
(9 - (R R R AN R TN R AN SN SO T NN SO NN SO NN S SO SO N S S . _200 T T T T T L
18 0.2 0.22 0.24 0.26 0.28 0.3 0.18 0.2 0.22 0.24 0.26 0.28 0.3
£ k

E’ (GeV) E. (GeV)

s
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2. Y(3S): 300<E",<600 MeV [ <. pro

arXiv:1104.5254

v Complicated region of the spectrum!

v Transitions of interest: Y(3S)->yxwi(1P) with overlapping Doppler-broadened paths to xn(1P) and

feed-down from and Y(3S)->ynu(2S)
v Clear observations of B(Y(3S)->yxbo2(1P)) v No evidence for nu(2S)
Transition EZ Yield e  Derived Branching Fraction (x1077)
(MeV) (%) BABAR CLEO

Y(3S) — yxp2(1P) 433.1 9699 4+ 318 0.794f 10.6+03+06 | 7.7+1.3

T(3S) — vxo1(1P) 452.2 483 +£315 0.818/0.5+0.375% (< 1.1)} 1.6+0.5
T(3S) — ’)’Xbo(lp) 483.5 2273 £+ 307 0.730 \\; 2.7 04 + 02 / 3.0+ 1.1 I — I T T T
é) 4000} bkg-SUb X (1P) —:
2 6000 f I|| IIIII |I | 1< B u _
Q ull sampie - B ]
E = P ] N 3000__ BABAR __
= 50000 ] % - preliminary :
2 r 1 > - :
S 4000 1 H 2000 k \Y(BS) >YXbi(1P) -
3000:— —: B / (1P) ]
: - 1000~ x, (1P) ]
20001 - i i
: BABAR : A 2
1000~ preliminary OfF+ %1 3 [y X Ruukis
- - B %, (1P %, (1P)x, (IP) h,(1P) o
B oo b e e T Coe oo b e e e e b e T

03 035 04 045 05 05 0 03 035 04 045 05 055 06

E, (GeV) E, (GeV)

=
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3. Y(3S): 600<E*,<1100 MeV

v Transitions of interest: u)(2P)->yY(1S) and Y(3S)->ynu(1S) sub. PRD
arXiv:1104.5254

v Most precise measurements of B(xpb1,2(2P)->vY(1S))

v Statistics insufficient for a conclusive np(1S) study (2.70 significance w/ systematics)

Transition E7 Yield € Derived Branching Fraction (%)
(MeV) (%) BABAR ) CUSB CLEO
x50(2P) — 7Y(15) 742.7 4697520 1.02500.7+£0.4707£0.1(< 1.2)] <19 <22
x51(2P) — 7Y(19) 764.1 149657555 1.039] 9.9+03+04+0.9 [7.5+1.3 10.4+2.4
xp2(2P) — Y (18) 776.4 112837382 1.056] 7.1+02+0.3+0.9 [6.1+1.2 7.7+2.0

Y(3S) — ym(1S) 907.9£2.84+0.9 933%23 1.388'  0.059 £ 0.01675:015

s\ 2500 lllllllllllllllllllllllllllll ] T I IIIIIII 1 S\ T T T T T T T T T T T T 17T | T T TT1 | T T TT1 | ' T TT | ' T TT1 | T T | IIIIIIII

0 full sample |4 : Y 20001 bkg sub -
p= | ‘ : > - i
= 20003 o q - {M -
2 ] 2 15001 | .
= - R - B Xbl(zp) ) :
Q>) 1500__ —_ g — 2088 0.82 0.84 0.86 0.88 09 0.92 094 096 098 1 —
A : " 1000F %,,(2P) B
1000 ] - BABAR ]
- . - preliminary
i i 500~ ]
500 BABAR - ISR 7 (1S) 1
B preliminary . o BB UARERT | h b5 o
8_ llllllll Loon o by T AT Low v sy I W | |||+ ||||| ||||b(|)|||||| |||||||| [ A ||||||||||:

6 065 0.7 075 0.8 085 0.9 095 1 105 1.1 0.6 065 0.7 0.75 0.8 085 0.9 095 1 1.05 1.1

k
e EY (GeV) E, (GeV)
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4.Y(2S): 300<E*,<800 MeV

v Transitions of interest: xu)(1P)->yY(1S) and Y(2S)->ynu(1S)

sub. PRD
arXiv:1104.5254

v Most precise measurement of B(xb1,2(1P)->yY(1S)), no evidence for xpo(1P)->yY(1S)

v Statistics insufficient for a conclusive np(1S) study (1.70 significance w/ systematics)

Transition EZ Yield € ___Derived Branching Fraction (%)
(MeV) (%) “BABAR CB CUSB CLEO

xso(1P) — 47 (1S)  391.5 391 +267 0.49612.3+157;9+02(<486) <5 <12 1.74+04
x»1(1P) = 77(1S)  423.0 12604 +285 0.548| 36.2+0.8+1.7+2.1 [34+7 40+10 33.0+2.6
xv2(1P) — 4Y(18) 442.0 76657270 0576 20.2+0.7719+1.0 |25+6 19+8 185+14

T(2S) — ynp(1S) 613.7750707 1109 4+ 348 1.050 0 11+ 0.0475 81 (< 0.22)
—_—_—— e

~~ Y cnnl[rrrryjrrrryrrrryprrrryprrr1ryrrrryrrrr7rrrrJ7 rrr 1T 1TTT I_ VammN 200 |_|| T T | T TT | ' TTT | ' T TT1 | T'TTT | ' T T1 | T 171 | T T T I| IIIIIII T ]

m > . e i

E 1 s |bkg-sub N * | ﬂ -
- - . ~ 1500+ %y, (1P) CR 7R\ 21 Nl 13
~ - . ~ - WL T'T*I EUNEE

g 2500 12 | on o Mgt H4-

5 : . 5 i N S S 1 ]

L‘E i - LE 1 OOO __ 05 0.55 0.6 0.65 EY . \;)).7:

s E - BABAR j

- f 500 preliminary N

1000 E i ISR n(S) -

- BABAR ] il | L A #+ TN,

500 preliminary - ;-_,,_y.!, £ R0 i S |" ph 1 i Rt s

- | | | | ] B +T+ Xb(i(lp) | | + + | :
8.3 035 0.4 045 0.5 055 0.6 065 0.7 075 0.8 0.3 0.35 04 045 0.5 055 0.6 065 0.7 075 0.8

s Ea (GeV) EY (GeV)
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Comparison with predictions

v General good agreement in B(xwi(1,2P)->yY(1,2S))

between our results and predictions

Kwong & Rosner PRD 38,279 (1988)

sub. PRD
arXiv:1104.5254

v Limited compatibility between our results and

theory about 3S->1P rates

' BABAR prellmmary

Decay Theory (%)
B(xb0(2P) — 7T(2S) (< 2.9) | 1.27
B(xs1(2P) — 47 (25)) 19.1+£2.3 | 20.2
B(xs2(2P) — 47(25)) 82+1.4 | 10.1
B(xw(2P) = T(19)) (<1.2) | 0.96
B(xs1(2P) — 7Y (1S)) 9.94+1.1 | 11.8
B(xp2(2P) — Y (18)} 7119 | 5.3
B(xw(1P) —» T (1S)) (<4.6) | 3.2
B(xp1(1P) — ~T(1S5)) 36.2+ 2.8 46.1
B(xs2(1P) — 4Y(1S)) 20.2718 22.2

Source J=0 J=1 J=2

Moxhay—Rosner )
Grotch et al.
Daghighian-Silverman
Fulcher

114 3.4 194
16 100 620
10 20 30

Lahde 150 110 40
ﬂ Ebert et al. 27 67 97
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Charmonium(-like) States
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Charmonium spectrum

v Below the DD threshold established
(and expected) states of charmonium

(25+1)
L,

—~5000
QO

spectrum and their measured decay E 4750

properties in good agreement with
theory

v A plethora of unexpected states
above the DD threshold

v Genealogy started with X(3872) by
Belle

PRL 91,262001 (2003)

v Dialogue with theory and
experimental new discoveries not yet
finished...

o 4500/
(/)]
(4]
S 4250

4000

3750 —
3500

325

3000

2750
2500

'S

"0

381 3P2

I

Y(4660)
v(4415)

' : Y(4320)
" Y(4260)

X(4160)

I

v(4040) m—
X(3940) P

I

3 3 1 3 3 3 1 ?
P1 PO P1 D3 ) pz ) D1 ' [_)2 . ??
L l | T ] | '

Z'(4430)
I —= z;
V(4160) | 2g40)"
-y
' Ly 1X%(3872)
&pen charm threshold W(3770)
4 — —
Xc1 : - hc
)4 .
<0 ] established

B new states

[]theory (pot.models)

QWG hep-ph/0412158

k E. Gu1d0, INFN Genova

EPS-HEP2011, Grenoble 11/07/22




Evidence for X(3872)->J/pw

PRD 82, 011101 (2010)

v X(3872) observed primarily in J/ymt*it | PRL 91,262001 (2003) et al.

v Then, evidence for X(3872)->J/y, establishing positive C parity |PRL 102, 132001 (2009)

v Analyses of the it mass distribution and of the angular distribution

> JP=1*or 2 PRL 96, 102002 (2006)
PRL 98, 132002 (2007) N, T

v B%*->) /Pmtrn®Ko* selecting 0.5<m3:<0.9 GeV/c? > 200}~ H 7

v Already analyzed in | PRL 101, 082001 (2008)
but 0.750<m3:<0.775 GeV/c? (confirming

Y(3940)->)/{w)

Events/5 Me

100 Hw—

v Same selection criteria f
v ms; distribution for B* candidates: - { H “ -

v clear w signal 0 Mot _++++ ++1+++H++¢+¢%+++

T'T

v small n enhancement

o 05 06 07 08 09
v nothing significant in between m,. (GeV/cz)

NS :
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v J/Pw mass distributions for charged and neutral B decays:

Events/10 MeV/c?

Events/10 MeV/c?

a) BABAR 4002

4 4.2 24 46 48
my,,, (GeV/c)

myx = 3873.0*1-8_; g(stat) + 1.3(syst) MeV/c?

my = 3919.1+3:8 3 4(stat) * 2.0(syst) MeV/c?
Ny = 31+10 g(stat) + 5(syst) MeV

PRD 82, 011101 (2010)

B fit result

X(3872) (Gaussian resolution)
B Y(3940) (relativistic BW)
B non resonant

m,_ (GeV/c?)

N | o ]
< 10F E .
- F } \ } : i1 B
o~ - ' -
2 5r : =
5 + * + :
>} , i
m 5 '
I Ol= + + : ° =
E A P . _
<« | : 1 BY
=+ 1 : -
£ 2 t E —
ST : .
SR } : -

()_ 1 ° + ; ° -
”§ I : I S-wave: prob(x?)=7%

2 15 3 B P-wave: prob(x2)=62%
. R : 4
L) N G S o |
Z SE oot . | combined
E O+ """" + T
074 0716 0718

significance: 4.00 EVIDENCE for X(3872)-> J/pw

Favoring the P-wave description -> JP=2"

Consistent with n¢2(1D) charmonium state
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Observation of n¢(1,2S)->K*Kmt*mtm®

v nc(1,2S) are established states, but many decay properties still little PRD 84, 012004 (201 1)

explored (mainly for n¢(2S))

v Production mechanism: —<_ ‘ o

state UNDETECTED -> quasi-real y

/ -> JP=0%,2%,3%,4*
ﬂﬂﬂﬂﬂﬂ —— Yang PR 77,242 (1950)

(and J>2 suppressed by decay phase space)

v Final states:

| ° Vv_>KSOKiT[$ ‘:

o | with Ks®->mtrrand n%-> yy
| e yy->KKome |

N

v Background from combinatorial, other 2y collisions, and ISR processes

v Signal identified by number of charged tracks and additional reconstructed y, pr distribution,
missing mass

N
y E. Guido, INFN Genova 272 EPS-HEP2011, Grenoble 11/07/22



PRD 84, 012004 (2011)

v Binned ML fit to the invariant mass distributions of final state particles:

VY->KsCKim™

“g full ﬂ 5ol bkg-sub v Components for:
2 1000 OEH INENRE. »
§_ 800 Nc(1S) 5ol T "1 e nc(1S), nc(2S) <—[NR-BW + resolution]
:2; eoof_ + 33 34 35 38 57 * Xco(1P) (forbidden Ks°K*mt* final states), Xc2(1P)
i 4°°;_ ..... « combinatorial bkg  [4t" ord.poly]
200:_ BABAR ° J/ll) ISR [Gauss|an]
026 28 3 32 a4 |3.|6|0| 38 A
m(KSK*Jﬁ) (GeV/c?)
yy->K*Kmmen®
< 1600 150] bkg-sub
> | full " 100f
3 1400 + ol
S 12004™ 11 + Tl
v No signal for xc2(2P) S 1000F T {/ll»"SR P +
:\@’ 800}_ N(1S) M 33 34 35 36 37
v Signal yields corrected for :;’ s00F- Wit Xc2(1P)
background peaking contributions 4001~ I TN
- BABAR Xeo(1P) ‘
200 Nc(2S)
0—%6 28 3 82 34 36 38 4
m(K*K n*n'n®) (GeV/c?)

TN I
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v Systematic uncertainties from fit procedure, peaking bkg, PRD 84, 012004 (2011)

reconstruction and selection efficiencies

v Most precise mass and width measurements:

iw * M(Nc(2S)) = 3638.5 + 1.5(stat) + 0.8syst) MeV/c?

|*T(nc(25)) =134 4.6yt 3.2 MeV |

v Branching fraction results: S m— T % B (keV ) BABAR
n:(1S) = KK 0.386 + 0.008 + 0.021
(ULs are 90% CL Bayesian with Xcz(lp)—ﬂifﬂ (1.84+0.54+0.2) x 107°
uniform priors) Ne(28) > KK 0.041 4+ 0.004 + 0.006
xe2(2P) KK <21x107°

18.10

First observations —z>c(1S)=>K K n"m~x”  0.190 & 0.006 £ 0.028
N —=>Xc0(1P)»KTK ntn~x° 0.026 & 0.004 £ 0.004
First evidence fﬁgxcz(lp)—)f(jLK_erw—wo (6.54+ 0.9+ 1.5) x 10°
53047,(28) K K nn~7°  0.030 & 0.006 <+ 0.005
Xe2(2P) KT K - nta—x° <34x107°

In particular, first n<(2S) exclusive hadronic decay other than to KKt

NS
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Conclusions

v A summary of the most recent bottomonium and charmonium(-like) results:

« Evidence for the hy(1P) in Y(3S)->rt°hu(1P) arXiv:1102.4565

* Search for the hy(1P) in Y(3S)->rt*rthp(1P) and precise study of dipion transitions
arXiv:1105.4234
 Precise measurements of a number of radiative transitions using converted y

arXiv:1104.4254

« Evidence for the decay X(3872)->J/yw (favoring J°’=2") | PRD 82, 011101 (2010)

»  Observation of n¢(1,2S)->K*K'n*ren® in 2y interactions | prD 84, 012004 (201 1)

v Many other results coming soon!
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X(3872)->J/Yw: Dalitz plot weighting technique

Each event 1s given

weight of (5/2)(1- E
3cos?0,), where 0, is the ?
angle between the 7+ 5
and 71" in the n*7 rest
frame

=
Non-o events projected 2

away

from: A.Mokhtar’s talk at
QWG workshop, Fermilab May2010

10

3n in the ® region 37 in the n region
2816 evts 12 | 152420 evis
Non-weighted 12 [9 ®-owwssx
&

.
]

URnES

M sl adadl
M I

SR (I
\k : . Non-weighted \ -

.'.‘ gop T

27i1 0 evis -1+42 evis

I
——
. A 2 2 A 2 A ' l A A 4 ' l
Events/2 MeV/c

L d) weighted
§23°524 526 528 33 53 523 524 526 528 5.3
m (GeV/e?) mg (GeV/e?)
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