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INTRODUCTION

@ Since the discovery of (3770), it is a long-standing puzzle in understanding

of P(3770) production and decays
‘ ‘

i
and nonresonat DD production
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@ Discrepant results of {(3770) parameters are observed
Model? Interference?

@ Analyze DD shape around {(3770) at BESIII with higher statistic
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BESIII EXPERIMENT

BEPCII COLLIDER
@ symmetric e" e~ collider, double-rings, 2.0 GeV < Ecy < 4.6 GeV

BESIII DETECTOR
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DATA SETS

@ (3770) ScAN DATA

o ~70 pb~! 3.74 < Ecy < 3.89 GeV
o Luminosity (£) is determined using large-angle Bhabha scattering events
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@ MONTE CARLO SIMULATION
Q@ V(3770) — D°D°, D+*D—
Q ete —qq, T T, visrJ/ P, YisrW(25)
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ANALYSIS

RECONSTRUCTION OF D MESONS

e THE CROSS SECTIONS FOR ete™ — DD ARE MEASURED USING
SINGLE TAG METHOD
e Tag modes (charge conjunction is implied):

D® — K—m*™ Dt — K mtmt Dt — Kt n®
D% — K—mtm® DY - K ntntn® Dt — Kin*
D - K ntntn DY - KTK nt DY — Kdntmhm
@ Define variables:
AE = Etag - Eboam
_ JE2 5
mpc = Ebearn - ‘ptag|2

SELECT D CANDIDATE WITH AE CLOSEST TO 0 FOR EACH MODE
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EXTRACTION OF SIGNAL YIELDS

o Signal yield (Niag) is extracted from a maximum-likelihood fit to the
2D distribution in AE vs. mpc

e Signal and background PDFs are formed from MC simulation

o Float normalization of signal and background

A RooPlot of "AE [GeV]"
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Bin12 - D°
(3.772<E_ <3.775)

Total Events
3585

Signal
1559 + 45

Background
2025 + 325

Fit Status
SUCCESSFUL

72 1D.0.F. =749 /643 = 1.16
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A RooPlot of "m, [GeV]"
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CHANGES IN mpc SHAPES DUE TO ISR EFFECT

@ Two peaks seen in higher beam energy mpc distribution

Aty (3770) peak Just above Born-Level vanishing
geoE Bin12 - D’ g } Bin19 - D°
St00E (3.772<E_ <3.775) | <3000 (3.7945 <E__<3.8019)
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LEFT PEAK — EVENTS FROM BORN LEVEL CONTRIBUTION

Ri1GHT PEAK — EVENTS FROM ISR CONTRIBUTION
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CROSS SECTION

RECONSTRUCTION EFFICIENCY

e Tag efficiency (€;) for each mode is determined from MC simulation via
€ = N,-found/Nl-genelratedl and then weighted by the branching fraction of
mode i (B;) to obtain the average efficiency

€ :Ze,-i%,-

® €0 = (11.34£0.2)%, e, = (9.8+£0.1)%
(the branching fractions of sub-resonance decays are included)

CALCULATION OF CROSS SECTION
Ntag(Ei)

RC _
(E) 2€tagL(Ei)

°pb

v
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Firs To CROSS SECTIONS

FIT THE MEASURED D°D9 AND Dt D™~ CROSS SECTIONS SIMULTANEOUSLY USING THE THEORET-
ICAL CROSS SECTIONS

opS(W) = JZDD(W\/l —x)0pp (WA —x)F(x, W?)dx

zpp Factor describing Coulomb interaction
F(x,s) Probability to lose a fraction of s in initial state radiation

s

2 .
Opp (W) = 2 BYIFo (W2, Fo(W) = FE (W)e™n + FF™(w)

@ Use Breit-Wigner formula for resonant component

6W/(Tee/o?) (Tpp (W)/ B2
_ \/( /o) (Tpp (W) /BD) T (W) =T(W) x (1—B,p5)

F5(w
o (W) M2 — W2 — iMT (W) 1 DD

@ Analyze two models for non-resonant component

EXPONENTIAL MODEL - FNR(W) = Fyr exp(—q3 /o3g)
VECTOR DOMINANCE MoDEL (VDM) - FAR(W) = FBMQS)(W) + Fo
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Firs To CROSS SECTIONS

SINGLE BREIT-WIGNER SHAPE

[e*e” -> D’ D° Line Shape [e*e” -> D' D Line Shape|
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@ Single Breit-Wigner formula is unable to describe data
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Firs To CROSS SECTIONS

EXPONENTIAL MODEL
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Exponential
Fit Results

4 Data
Fit 052

Resonant - y(3770) — DD

Non-resonant - Exponential

|  BESII On-peak Data [2.92 fb™]|

MY _

(3.7830 + 0.0003)
679 _ (27540 + 0.0935) x 102

rif7? - (2.7012 + 0.2392) x 107
w(3770)

o = (3.8984 + 0.0819)
Fyr = (-2.5593 + 0.0862) x 10
ayr = (4.0560+ 0.1175)x< 10"

%2 /D.o.F. =48 /38 = 1.26
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Firs To CROSS SECTIONS

VECTOR DOMINANCE MODEL

VDM Fit Results
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+ Data
—— Fitalg
""" Corn
Resonant - y(3770) — DD
------ Non-resonant - y(2S)

4 BESIII On-peak Data [2.92 fb™]
M*™ = (3.7815 + 0.0003)
@79 _ (25244 + 0.0683) x 102
7 - (2.2993 + 0.1800) x 107
o™ _ (3.6388 + 0.0785)

'@ _ (2.0895 + 0.1784) x 1072
Fo = (-1.8035 + 0.4623)

%2 /D.o.F. =50/ 38 =1.33
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PRELIMINARY RESULTS AND COMPARISONS

o Use M(3770)=DD _ ph(3770) . g(4,(3770) — DD)

e Remains constant from fit independent of branching fraction

@ Preliminary results of {(3770) parameters (errors are only statistical)

m MYBT0[MeV / 2] r¥(3770) [MeV] I,;1;(3770) ~DD [eV]

Exponential 3783.0 £0.3 27.5+0.9 270 = 24
VDM 37815 0.3 25.2+0.7 230 +18
KEDR 37793 1% 25.3 38 160 "5, 420 "7
PDG 37732 +0.3 27.2+1.0 [262+18] X Bpp |

tB(¥(3770) -» DD)

o Preliminary results of {(3770) parameters are consistent with those

measured at KEDR
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SYSTEMATICS

o Expect statistics-limited result due to scan data size
e Systematics evaluation still in progress
e Current main sources (ranked by contribution to total)
@ Meson radii used for \(2S) and {(3770)
© Charged tracking
@ Neutral tracking
@ Luminosity

o Negligible effect seen when altering B((3770) — DD)
o All parameters remain constant except s> "%

o Scales inversely to input branching fraction
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SUMMARY

e Cross sections for ete™ — DD in the vicinity of the {(3770) are
studied at BESIII

o Able to well fit the DD line shape near \(3770) with interference based
models

e Both exponential model and vector dominance model provide quality

description of data
e Upcoming aspects

@ Finalize estimation of systematic uncertainty

© Compare to alternate models

Y. Fancg (IHEP) DD SHAPE CHARM 2015 16 / 16



	Introduction
	Analysis
	Summary

