Study of ete™ - wy,., around /s = 4.2 GeV
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BESIII has observed the process e*e™ — wy,, around 4.23 GeV. There is a
structure in the line-shape of e*e™ - wy,,, if using a Breit-Winger

ion to fit, the structure’ s parameters are M = (4226 + 8 + 6) MeV/c?,
(39 + 12 £+ 2) MeV.

ow BESIII has collected about 5000 pb~! data around /s =4.2 GeV, it
an be used to check whether there is a true structure Y(4220) in wy,o
ine-shape, and it also can be used to study the structure in more detail.

e w-transition process between charmonium may provide information
t is useful in understanding the nature of charmonium.



ata sets

oss Version : 7.0.2p01

ata sets :
ata around /s = 4.2(4.18, 4.19, 4.20, 4.21, 4.22) GeV

0 0

WXcor Xeo 2T T /KTK™, w > n~n? n° - yy



vent selections




ata at /s = 4.20 GeV




omentum distributions
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he xZ. of kinematic fit
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ignal extraction from data
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ross section measurement

B ( Nsa'g
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Vs(GeV) Ling(pb™!)  N*9 1+6(s) =z €(%) " (pb)
4.20 519.4  15.1+£6.3 059 1.057 2592 17.8+7.5




ata at /s = 4.21 GeV
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ignal extraction from data
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ross section measurement
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V5(GeV) Lini(pb™h)  N%9 1+ 5(s) ﬁ e(%) oP(pb)
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ata at /s = 4.22 GeV
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ata at /s = 4.18 GeV
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M(w) + M(xz0) = 4.1974 GeV



ata at /s = 4.19 GeV
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ross section measurement

ete™ - wy,o

Vs(GeV) Line(pb™!)  N*9 146(s) =y €(%) o7 (pb)

4.18
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4.20
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15.1+6.3  0.59
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1.055 2448 —0.94+1.7
1.056 23.70 5.6 £3.4
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Ine-shape




Ine-shape

__ DeBlogao)ln  2(Vs)
(s =M?)>+ (MT,)> ®(M)

bXco) = (29 +0.4) eV

Threshold: M(w) + M(x,0) = 4.1974 GeV

= (4218.4 + 2.9) MeV/c2, T, = (40.6 + 7.4) MeV



(4220)

(U)(c03
M = (4218.4 + 2.9) MeV/cZ, [} = (40.6 + 7.4) MeV

m ] /: PRL118, 092001
M = (4222.0 + 3.1 + 1.4) MeV/c?, T, = (44.1 + 4.3 + 2.0) MeV

"mTh,.  PRL118, 092002
(4218.4%52 £ 0.9) MeV/c?, T; = (66.074%3 £ 0.4) MeV




Systematic uncertainty

25

. Luminosity (1%)

V. Tracking (1% per track)

ete” > KYK ninm™
ttp://indico.ihep.ac.cn/event/6113/session/19/contributi

on/62/material/slides/0.pdf

\ Photon (2% per photon)

eife/ > K*K ntn—n!
ht://indico.ihep.ac.cn/event/6113/session/5/contributio
n /material/slides/O.pdf




Systematic uncertainty

. Kinematic fit

The difference in MC efficiency between before and after
he helix parameters correction is taken as the systematic
uncertainty.

5. Radiatiwe correction

We take BW function M = 4218.4 MeV/c?, T, = 40.6 MeV as the
pe to get the nominal results, and change the line-

e’ to BW function M = 4226 MeV/c?4, T; = 39 MeV to get

| Varying the limit of the fit range by +5 MeV/c? to get the
stematic uncertainty.



ystematic uncertainty

. Signal shape

Using MC shape convoluted with a Gaussian function to fit
he data to get the uncertainty, and the Gaussian function’ s
mean and sigma are fixed in the results from data at /s = 4.22

8. Background shape
Thé ARGUS function’ s m, is fixed to (/s — 0.75) GeV,

9\\(Branching fraction
The systematic uncertainty of the branching fraction is
ted from PDG.



ystematic uncertainty

The summary of systematic uncertainty

Source / /s (GeV) 4.18 4.19 420 421 422
Luminosity 1.0 1.0 1.0 1.0 1.0
Tracking efficiency 4.0 4.0 4.0 4.0 4.0
Photon detection 4.0 4.0 4.0 4.0 4.0
Kinematic fit 0.6 0.6 0.6 0.5 0.6

Radiative correction  — — 0.1 0.8 4.2
Fit Range 7.0 1.4 4.6 0.7 7.9
Signal shape 1.4 0.2 0.7 0.4 0.2

Background shape 319 5.5 9.9 5.6 2.5
Branching fraction 6.9 6.9 6.9 6.9 6.9
sum 339 107 142 10.7 13.0




ummary

1, Using data samples at /s = 4.18,4.19, 4.20,4.21,4.22 GeV, the
process ete™ - wy.o Is measured. The cross section is measured to be
(m09+1.7+0.3), (5.6 +3.4+0.6), (17.8+ 7.5+ 2.6), (30.9 + 8.3 + 3.3),
(86.2 + 11.4 + 11.2) pb.

2. There is a structure Y(4220) in wy,o line-shape, and the structure

useful to understand the structure Y(4220).

Study of ete™ — wxo around /s = 4.2 GeV

Jielei Zhang', Jingzhi Zhan

4.\\Analysis memo has been finished, and we have sent it to conveners

Institute of High Energy Physics, Beijing, 100049, China

to\eview. The memo link is (Dated: March 21, 2017)
htt /docbes3.ihep.ac.cn/DocDB/OOO6/000624/OO]}Agm@gachicO v1.1.&df

Using data samples collected with the I detector dperating at the BEPUII storage ring at center-of-

mass energies from 4.18 to 4.22 GeV, the process e"e™ — wy.p is observed with a statistical significance
of > 50. The cross sections for eTg~ — w0 at each energy point are measured, the results are (—0.9 +
t@)ﬁt}lﬁ&)ﬂqu 7.5+2.6),(30.9 £ 83 +3.3),(86.2 £ 11.4 + 11.2) pb for /s =
AN .2, 21 - V, kegpectively. An obvious structure is observed in the wx.o line shape.
If we use a phase-space modified Breit-Wigner function to fit, the mass and width for the structure are
M = (4218.4 + 2.9) MeV/c? and T, = (40.6 + 7.4) MeV.
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ata at /s = 4.22 GeV
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he xZ. of kinematic fit
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ata at /s = 4.18 GeV




omentum distributions

x10°
2 f
> - _+_tracks from %
O 1.5F _ X/
> - tracks from :‘;
o .
s e
8 '
Lﬁ i : .
0_ Lo e T -J L L—J-—u
0 0.5 1.5 2
(GeV/c)

mentum distributions of charged tracks for signal MC




he xZ. of kinematic fit
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ignal extraction from data
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ata at /s = 4.19 GeV
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ignal extraction from data
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