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Outline

# Introduction

@ Total and leptonic width of J/y
@ Properties of hc(1P) from p(3686)—1Ch(1P)

@ Observation of the EM decay Y(3686)—e*enc(1S)

& Summary
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Notation: 25+, JPC
P=(-1)t*1 C=(-1)L+s
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@ |deal laboratory to study
QCD

@ Charmonium states
below open charm
threshold well
established

@ Properties need to be
further investigated

® Mass, width, partial
decay width, ...
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BESIIl & Relavant Data Samples

BEPCII: 7-charm factory
Beam Energy:1-2.45 GeV
Lumi: % 103cm2s!
Data taking from*2009-
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Total and Leptonic Width of J/y

& Motivation:

10 =

Luminosity(pb™)

® Measure Mot and My with high precision [.83pb%15points  we. - . | 7

® Test lepton universality with Fee/T o

107"

1 1 1 1
3.05 3.06 3.07 3.08

“ Measure the cross sections of ete-—e*e- and e*e-— *p-processes
as functions of center-of-mass energy

Measured by BESM,
O'O(S) = O'OC(S) + ()'OR(S) + GOI(S) calibrated using J/y mass
continuum resonance interference
term term term
Additional effects:
FSR related to J/P decay widths
Energy spread

proportional to Meel ee(up)/ Mot
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Total and Leptonic Width of J/y

@ x2 fit to the cross section with correlations taken into account
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Properties of hc(1P)

& Motivation: Improve precision

® Mass and width of hc(1P)
[previously, only one measurement of width: 0.70x0.28+0.22 MeV]

® Branching fractions of P(3686)—1hc(1P) and h(1P)—=ync(1S)

MeV Mass X104 piB2 x 10 B1 x 10 B2
3526.2 55 12.0 70.0
3526.0 10 65.0
3525.8 3525.80 4 50
l { 00 60.0
3525.6 ] i 458 55.0
3525.4 i .l 3525.40 ‘ 1 9.0 19.00 1 53.00
= 3525.31 ) 50.0
3525.2 ! I 3525.20 P J 416 8.0 840 48.00
3525.0 106M ' 45.0
106M 7.0 40.0
3524.8 24.5M 3.5 |
3524.6 6.0 35.0
3524.4 3.0 5.0 30.0
BESIII-E BESIII-I CLEO-IE E835 BESIII-I CLEO-IE BESIII-I CLEO-IE BESIII-| CLEO-IE
&
A48 M P(3686) events, he(1P) from Y(3686)—1hc(1P)
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Properties of hc(1P)

¢ “Inclusive” and “Tag” selections
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€™ ———— 1y (3686) ¢———e "

Variable

M (h.) (MeV/c?)
I'(he) (MeV)
Nrag(he)

Binc X Brag (10_4)

NInc (hc)
Binc (10_4)
Brag (%)

Value PDG Value [5]
3525.32 £ 0.06 £ 0.15 3525.38 + 0.11
0.78 1327 + 0.12 0.7 + 0.4
23118 T1399 —

4.58 + 0.64
417G £ 019 4 e oan
(CLEO [23])
46187 + 2123 —
7.23+0.33+0.38  8.60 & 1.30
57.6615%2 +0.58 50 + 9

Dominant systematic uncertainties:
nitJ/YP veto, photon reconstruction and calibration
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¢ “Inclusive” and “Tag” selections

Properties of hc(1P)
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Observation of P(3686)—e*en:(1S)

@ Electromagnetic Dalitz decay V — y*P — [T]™P CEF

— [T~ 2
dr(V — I*I"P) | Fur(@?) 2 % QED()

@ Differential decay width =
dq’I'(V — yP) Jvp(0)

# Vector Dominance Model (VDM) successfully described many EM

TFF, but failed in describing the TFF of w— p*ut©

« Enrich our understanding of the nature of Y(3686), pure S-wave

or S- and D-wave mixture

@ 448 M Y(3686) events, nc(1S) decay inclusively
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Observation of P(3686)—e*en:(1S)
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@ Signal events observed with 9.50 (stat.)

“ Branching fraction: (3.7720.40+0.18) X105, consistent with
theoretical prediction from the VMM model

@ TFF can not be well determined due to limited statistics
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Summary and Outlook

@ Large data samples collected at the Y(3686) peak, J/P peak, as
well as dedicated scan samples in the vicinity of the resonance
allow precise study of the properties of charmonium resonance

® Total width and leptonic width of J/y -- scan sample

® Mass, width, branching fractions from Y(3686) to hc(1P) and hc(1P) to nc(1S)
-- 448M (3686) events

® EM decay from (3686) to nc(1S) -- 448M (3686) events

& New Y(3686) samples collected in 2021-2022, including ~2.26B
P(3686) events and two scan samples at 3.65 GeV and 3.682 GeV

® |n total will produce ~2M n<(2S), ~20M hc(1P), ~200M ¥cj, and ~10M nc(1S)

® Improvements on both statistical uncertainty and systematic uncertainty
are expected
Thank you for your attention!
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