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Introduction

BESIII experiment

Non-DD decays of the y(3770) at BESII|
— Baryonic decays of y(3770)

— Y(3770) 271
— y(3770) 270

— Y(3770)2yn, and yn(2S)
Summary



Introduction

«  The y(3770) resonance is the lowest-mass ct resonance above the DD threshold.
There is a long-standing puzzle in understanding of y(3770) production and decays.

« The potential model expects that more than 99% of (3770) decay into DD final
states.

« BES-II measured Br[y(3770)-> non—D_D] = (15£5)% by utilizing varied methods
under the hypothesis that only one simple y(3770) resonance exists in 3.70~3.87
GeV.

« CLEO-c obtained Br[y(3770)~> non-D_D] = (-3.31+1.4%%%, )%, which corresponds
to Br[y(3770)=> non-DD] < 9% at 90% C.L.

 Large non-DD component conflicts with theoretical prediction.
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Introduction

«  The BES-II Collaboration observed the first non-DD decay of
y(3770)> - Jd/y in 2003.

* In 2005, the CLEO Collaboration confirmed the BES-11 observation
of w(3770) = =n™nJ/y and observed more exclusive non-DD

decays of y(3770):

— y(3770)> 7m0y

— y(3770)>ndly

— y(3770)>vxc01
— y(3770)>¢n

*  Precision measurements of non-DD decays of y(3770) are critical
to test theoretical predictions, and to better understand the nature of

the y(3770).
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BESIII Experiment

« BEPCII Collider:

— Double ring e*e~ collider, 2.0 GeV < E_, < 4.6 GeV;,

— The designed peak luminosity, 1032 cm—s~! at the beam energy of 1.89 GeV ,
has been achieved on 5™ April, 2016.

« BESIII Detector

RPC: 9 RPC: 8
layers gk ayers .
Data sets related to this talk:

sC --2.92 fb~1 @3.773 GeV;

Solenoid
¢ --106.41 M v(3686) data;

-l L --445pb! @3.65 GeV;
Endcap ” --67 pb'l @ 3.542, 3.554, 3.561,

ToF

SC
Quadrupole

3.600 and 3.650 GeV.
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Baryonic decays of y(3770)
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« Baryonic final states of AAw ', AATR,
AAM, T+X-, X0X0  =-=+ and E°Z0are
searched for.

* Reconstructed via

— A2pm

— '2yy

- N2y

— Xt2pn® (n'->vyy)

— X2 Ay (A>pn)

— E>Ar (ADpn)

— E9 An (A2>pn, n02>vyy)
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Baryonic decays of y(3770)
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Baryonic decays of y(3770)

* None are observed, and upper limits are set at the 90% confidence level.

NP
B — $(3770)/ $(4040)—f

€ X By X Nya770)/ia0a0) X (1 = Agy)

f i f !
Nnbs NB Nnbs N B W 3TT0—f BY

B
Mode f  (3773)  (3.773) (3.650) (3.650) f&™"  Nyupoy  Niymomy € Age X107 [X107Y

AA7' 7~ 8440336 52 142'35 01 4527 2006'32% £42.0 4812 01321 80 1.80"10 +040 <47

AAZY 1249+ 144 34 71730 00 4250 —180.37315 + 162 836 01694 80 —1.28'08 +0.15 <07

AAn 740£95 09 30738 00 4476 —61.2'72%, +79 877 01518 81 —1.22%14+0.19 <19
3T 1005119 07 337 01 3827 -227781 +51 960 01975 80 —021708 +0.05 <10
3050 43567 00 00'3 00 3869 43507, *58 566 01752 80 030"0% +0.05 <04
=it 485+7.0 00 05735 00 4174 2763, =37 1197 01060 81 03170% +0.05 <15
=N 435566 13 20°{3 00 4013 -381'%S +56 607 00581 82 —0.80")% +0.14 <14

/
First measurement!



Baryonic decays of y(3770)

In this work, baryonic decays of y(4040) are also searched for. No significant

signal is observed, upper limits are set at 90% C.L..
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W(3770) %1 -
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W(3770) %1 -

Results:

Precision measurement
of partial width of
W(3770) >y o are
critical to test theoretical
models !

B(y(3770) = yx.q) = (2.48 £0.15 4+ 0.23) x 1073—> The most precise measurement !
B(y(3770) = yz.) < 0.64 x 107 (3t 900 C.L.)
Experiment/theory Iy (3770) — yx.;) (keV)
This work 67.5 +4.14+6.7 <174
Ding-Qin-Chao [12]
Nonrelativistic 95 3.6
Relativistic 72 3.0
Rosner S-D mixing [13]
¢ = 12° [13] 73+9 24+ 4
¢ = (10.6 £ 1.3)° [32] 79+ 6 214+ 3
¢ = 0° (pure 1°D, state) [32] 133 4.8
Eichten-Lane-Quigg [14]
Nonrelativistic 183 3.2
With coupled-channel corr. 59 3.9
Barnes-Godfrey-Swanson [15]
Nonrelativistic 125 4.9
Relativistic 77 3.3
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d

Reconstructed via

Yoo 2(mn), KT K-t 3(nt ), KK
Taking relative strength with
respect to y(3686) radiative E1
transition to avoid large

uncertainties in y.; decay branching
fractions.

The ratio of the branching fraction
for y(3770)>yy.; and

y(3686)=>vy.; is determined
channel by channel.

_ BIY(3770) > yxgl  Nye710) - Nijlsess - €y 3686)
B[Y(3686) > v xgl  Nycess) - Nijzr70) - €v3770)

12
PLB 753(2016) 103-109



W(3770)27Xco

« Branching fraction for y(3770)2>yy:

B(w(3770) - yx.,) =R, xB(w(3686) — y7.;) — Quoted from PDG

Experiments | =0 =1
BEEI 103 5.88 +0.28 + 0.67 1.94+0.42+0.64
BEEI 103y [10] - M8 +£0.151+023
["BESII 187 +8+19 53+1 18
[BESI 110] - 67. RE=
L 17.8] 172+ 30 70+ 17 .
TEE0 o 192 424 72+ 16 The most precise
Theories measurement !
Rosner [2] (non-relativistic) 523 +12 739
Ding-Qing-Chao [3]
non-relativistic 312 95
relativistic 199 72
Eichten-Lane-Quigg [4]
non-relativistic 254 183
with coupled channels 225 59
corrections
Barnes-Godfrey-Swanson [5]
non-relativistic 403 125
relativistic 213 77
NMRCOM [6] 218 70
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Y(3770)2>yn. and yn(2S)
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Y(3770)2>yn. and yn(2S)

* No significant excess of signal events above background is observed. We set limits at
a 90% confidence level.
B(w(3770) = yn.(n.(25)) - yK§K*n¥)
Nupr‘f(l - 65){5!]

<
€ L0} 37 " (1+0)-B(Ks > n¥n7)

Quantity i 1:(25) Ael

N g 293+ 18.2 0.4 +8.5 349 +98
Nup 56.8 16.1

€ (%) 27.87 25.24 28.46
B(y(3770) - yX — yK3K*x¥) (x107%) < 16 <56 8.514+2.39+ 1.42
B(y(3770) = yX) (x107%) < 0.68 <2.0 2.33 £ 0.65 + 0.43
Beppo(w(3770) = yX) (x1073) 29+05+04
I(y(3770) = yX) (keV) <19 <55

M (keV) 17.1413253 1.821 105

[ ocp (keV) 10+ 11
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* By analyzing the data samples collected using BESI11 detector,
we searched for the non-DD decays of the y(3770);

— No significant baryonic decays are observed;

— The measurement of B(y(3770)=2>vy,) and B(w(3770)>vy,,) are
Improved;

— No significant decays of y(3770)>yn.(m.(2S)) are observed.

»  More results on non-DD decays of the y(3770) are coming
soon!
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Thank you !



