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Introduction

Measurements of cross sections for ete=>J/yX would
help better understanding
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v" the non-open charm decays of heavy cc-bar states or
cc-bar-like states

v the dynamics of heavy charmonium production and decays

v" the non-DD decays of y(3770) decays

It would also help in searching for new structure(s) in
the open-charm energy region



Data Samples & Software

> Data Samples New ;
B 1 reconstructe
44.5 pb~ @ 3.650 GeV SeteE e
_ 928 pbl @ 3.773 GeV complete New
— About 2 pb! fast y(3686) scan data | Analysis

— About 70 pb-!energy scan data taken in range
from 3.700 to 3.891 GeV

» Software
— BOSS software 6.6.4.p01

— Monte Carlo events were generated with
KKMC + BeskEvtGen



Event Selection

» Charged track selection
— |Ry| <1.0cmand |R,[<10.0 cm;
— |cos6] < 0.93

— |cosB| < 0.81 for leptons (to reject Bhabha
scattering events);

» L_epton selection ZZZ- I
—1.0GeV<p<047E,, R +
— Elp > 0.7 for electron S *
-0.05<E/p<035formuon  “j[[| | | |
» Photon selection: P ey

— Eguc > 25 (50) MeV  for barrel (end-cap) calorimeter
_ ey,charge >10°
— 0<TDC< 14



Event Selection

» Number of good charged tracks and photons
satisfy: Err—
* Nyg=2and N, >2 e T
¢ 3< Ngood chargeS 4 %4000:_ +JJ
» Other requirements P *
o I+ - Openlng angle e?“”e_ Or_ M_+M— < 1790 ?3:5 0I5 0 is 180
— Charged tracks not identified as &
leptons are subject to particle identification (based on

dE/dx and TOF): CL(x) > CL(K) to select =+~
» Signal of J/yX

Examine invariant mass of I*l- to get number of J/y X
events from data set



Lepton-pair Mass Spectra

Only show a few mass spectra as an example (More plots in Back Up slides)
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The signal and background shapes are described by MC-Shape of the mass distribution
of lepton pair and 2" order Chebychev polynomial, respectively.

Fitting these M,, spectra yields the observed number of signal
events for e*e>J/yX at these energy points.



Events

Background Subtraction

Major background: e*e > (y,sr)JWw=21*I
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 The mis-identification rate
IS determined from MC
simulation:

1 = (0.200+0.024)%

* The expected cross section
Is calculated using
resonance parameters of

Jhy.

* The number of background

events:

Neck = LXGJ/M?




Monte Carlo Events & Efficiencies

» Monte Carlo events are generated with the BES-II|
Standard ISR KKMC + EvtGen MC generator.
— n¥ and n are set to decay into any possible final states;
— Jhy Is set to decay Into e*e” or utu;
— The ratio of each process is determined with its branching
fraction.

» In determination of the efficiency for e*e- 2 J/yX,
we consider the mixture of the (3686) and y(3770)
decay into these final states.



Monte Carlo Events & Efficiencies
y(3686)> J/y X |

3(3686) — Br Ratio MODEL 064
Jrn~ (34.45 £0.30)% 0.5631 JPIPI+PHOTOS VLL 0.62F
1 /07 (18.13£0.31)% 0.2063 JPIPI+PHOTOS VLL 0.6F
Jfibn (3.36 +0.05)% 0054 | HELAMP+PHOTOS VLL 0.58 3 AT
Iy (0.1268 +0.0032)% 00021 | HELAMP+PHOTOS VLL 056 —8% ¢
Yxe: Xed = 13/ | (9.99 £0.27)% x (127 £0.06)% | 0.0021 | P2GC0O+S2GV+PHOTOS VLL 0ssE ¢
Wels Xel = /0 | (9.55 +£0.31)% x (33.9+£1.2)% | 0.0529 | P2GC1+AV2GV+PHOTOS VLL 0'522
e Xe2 = I | (9.1 £0.31)% x (19.24+0.7)% | 0.0286 | P2GC2+PHSP+PHOTOS VLL ' ? . . . . . .
05365 37 375 38 385 39
Eom (GeV)
y(3770)> Jy X
JBT) — B Ratio MODEL “E
Ifin*n (193£0.28) % 1077 0305 |  JPIP+PHOTOS VLL 0.65F
1" (80+30) %107 01640 | JPIPI+PHOTOS VLL ob es e
1 00£40) x 107 01845 |  HELAMP+PHOTOS VLL TE aasst .
e X = /0 | (73£09) % 107 x (127£0.06)% | 00190 | P2GC0+S2GV+PHOTOS VLL 0550 W
el Xel =10/ | (29£06) 107 % (339 £12)% | 02015 | P2GCI+AV2GV+PHOTOS VLL -
Naxa—00 | 00%107 % (192£07)% | 0.0354 | PHSP+PHSP+PHOTOS VLL e | | | | |
- 365 I I3.7I — 375 I I3.8I - 385 I I3.9
. = E.u (GeV)
Efficiency of e*e 2J/y X
_ 1 U(3686) W(3770)
€= @66 | _uEnT F(O5ux X €u(ass6) T Oyyx X Ey(ar)
J;Lx +0 T3 /uX




Observed Cross Sections

> Cross Sections

Jovs _ N (et = I /yX) ol :
LxexBQ/y —>1"17) ~ | ¢
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« L: Luminosity; @ | K ”H”f
- & Efficiency 3?;
* B: Branching fraction of éo =) J
Wy 14- =
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E.. [GeV]

Analysis of this observed cross section needs the expected-
observed cross sections for this final state, which can be
obtained with BW function and ISR sampling function.



Number of events & Cross Sections

B [GaY) Hj."'il:'-' .‘lrgﬂ: L {nk™") EJ,-'I,!II E.I',::\II #J.l:llr"l i ﬂJ,.'uI E-'."'FI a [uk]
18451 B0 14l 20 10 BA.68ED + 24l4E (.6648 0LB400 00625 00012 | 05843 | O.ABd2f 001602
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18840 {891 + 1.5 0.2 000 BO0.65911 + 0.T202 0.6TH (LbAH | 1382820 | 00023 | D5TM | 1381635t 6.5048
15848 T+ BE 0.2 + 000 48.T17T1 + 0.704D 0.6T25 OLhBHE | ZX20MEE | 000 | 05726 | 2344403+ 98ITH
15848 B0 + 514 01+ 00 19.ET19 + 0.8386 0.6T25 OLhBEE | ZET.0420 | 000M | 05726 | 1151304+ 12.8328
15854 1039.7 + 318 01+ 00 38.0840 + 0.8197 0.5TM OLRAHS | 3REATEE | 000 | 05728 | 4019608+ 14.8235
18880 10574 + 548 0l 000 411700 + 0.848 0.6TH 0.bAOY | 416.1BE3 | 0003 | 05TIT | M08t 1387
15068 106E.A4 + 518 01 £ 000 40,1444 1+ D.8402 .68 OLbAO4 | 4052868 | 00036 | 0572 | 1868300+ 13.TETH
16673 BTEA + 30E 01 £ 000 406680 + 0.8480 0.6TH OLbAOE | 33T.2811 | 00036 | 05TH | HTE45Ef 12.0M5
15674 BRI+ HE 01400 40.0998 + 0.8440 0.5TH OLRAOT | BM1BOME | 00026 | OSTH | 3038885+ 11.9000
18850 02 + 188 01+ 000 406858 + 08540 0.67T3 0LBT03 | 1003777 | QU028 | 057I2 | 1091998t 6.MT4
18020 T30 £ 98 01 £ 000 416815 1+ 0.88H 0.6T3T 0LeTE | 18.EE 00028 | 05737 | 25.7451+ 3.4888
1.8084 435 + 8.1 0.2 + 000 49,8630 + 0.T243 0.ETH 0LAT32 14.3880 00031 | 05744 | 14.ET4S+ 24001
1.7002 125 + 84 0.2 00 B0.THE + 0.T39 0.5TED OLRT4E 104018 0.00%4 | O57RO0 | 9.3414% 1.8637
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| Continued on next page




Number of events & Cross Sections

Taklse 3 — comntinassd from pres ioos peapcs
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Systematic Uncertainty

Source Systematic uncertainty (%)
Oprp— < 179° cut 0.0
| cos B, < 0.81 cut 0.4
EEMC /}J cut 0.3
Momentum cut 0.2
Ngooa and N, cut 0.4
Fit to My+,~ spectrum 1.5
MC modeling 0.9
7 1dentification 1.0
B(J/i — (T() 0.4
Background subtraction NS%« < 0.1
Luminosity 1.0
Total 2.4




Expected-Observed Cross Section

o35 (s) = [ dsG(s,s)[ ™ X F(x,5) ™™ (s(1- X))

cdress(s) is dressed cross section 1 ST omeneray
- 1 (s sy’ ST Nominal
G(s,s) = — omina
(S S) \/EO-EBEPC-H exp{ 2O-éBEPc-H j| c.m. energy
F(X,s) is sampling function Kuraev & Fadin
F(X,8)= X6V +5"
o= 2210y -1
2 2
47z 3 2) 24(3 m2
X
5H —51H +52H 51H =—p 1_5
sH =é,3 [4(2— x) In )1( 1+3(§( )" 1 (1—x)—6—x}



Amplitude Analysis

Dress

Oj/y 1(s) = A, 3686) T @wﬂA T 91¢2A2 +... [

A ,3686) IS BW amplitude for y(3686)>J/y X decays

A, A, . are other BW amplitudes for structures S>J/hy
X decays

d1, 92, ... are relative phase of the amplitudes

2 fit to the observed cross sections

7 = 3| ) — o),

7=1 obs (S)

| Oj/wX

expecte

o “{s) is the expected cross sections



c;obs[nb]

Fit the Observed Cross Sections

» Hypotheses #1
Assuming that there is y(3686) only

10

10 %

E., [GeV]

i
i % .
|
o
¢ @
= 1 ¢+? ]
f ‘éc?g%
- Ty +'f }+ H
Jm Sj ;i;s( (S) | A\//(3686)|
365 37 375 38 385 39

Our measurements :

B[w(3686)2>J/y X]=
(66.69+0.239+1.60+1.12)%
Parameter Solution
% 128.326
Mpnts — NPRMT 68 — 3 = 65
Energy Spread [MeV’ 14382+ 0.006 £ 0.003
viaess) | MeV /( ] 3686.10 = 0.02 £ 0.01 £ 0.00
F“’%% keV/c? 2.4
tOtBGSG keV] 206
B(1(3686) — J/0X) %] || 66.6940.239£1.60+1.12




Fit the Observed Cross Sections

» Hypotheses #2
Assuming that there are y(3686) and y(3770) only

h

X

1)
@®
cp
o
cp

5

¢
‘k

d ress
J [wX

°°°*++ 14

¢

(S) | A//(3686\ T+ el¢l A//(3770) |

I

3.65

3.7

3.75 3.8

E [GEV]
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Our measurements :

B[y (3686)>J/y X]=
(64.26+0.40+1.51+1.08)%

B[w(3770)> Iy X]=
(1.2140.8340.03£0.00)%

¢, = (-168.3 £51.0 £0.040.3)°

Summing over the known Bfs for exclusive
modes given in PDG yields

B[w(3770)> Iy X]= (1.4+0.1)%



Fit the Observed Cross Sections

» Hypotheses #3
Assumlng that there are \|1(3686), S,(3760) and S,(3780)

B
107 Is
| T\}I‘\ R i
6
&
10 g o
Tr
10 151
i dress
Oj1yx

;q{,,%ﬁif?’

) :| A\y(3686) + ei¢1A.1 + GWAZ |2

3.65 3.7

3.75 3.8

E., [GeV]

3.85

3.9

Parameter

Solutionl

X2

Npnts — MPRMT
Energy Spread [MeV]

My (3686) [MeV /c?]
e 2
F:J)((tSC{SG) [keV /c*]
/4}'1/:7(3(586) (keV]
B(4(3686) — J/¥X) [%]
Mg (3760) [NI(‘V/('21

2
( are0) KeV/e”]

76.497
68 — 11 = 57
1.352 4+ 0.017 = 0.000
+0.003

3686.00 £ 0.03 &£ 0.00
+0.00
2.34
296

62.88 4= 0.84 4= 1.51
+0.15

3763.5 £ 5.5 £ 0.1
+0.4
0.186

(3760) [MeV] 12.8 +12.3 + 0.1
+0.4
B([s(3760) — J/4X] [%] 4.96 + 10.19 4= 0.17
+0.30
¢ [degree] 233.9 &=261.3 £ 1.2
+4.5
M (3780) [MeV /c?] 3780.7 + 10.9 + 0.1
+0.4
re (37&()) [keV /c?] 0.243
r ‘(‘5780) [MeV] 27.7 £12.7 £ 0.1
+0.2
B[s(3780) — J/4X] [%] 7T.77 £ 10.40 £ 0.41
+0.20
Po [degree] 128.7 £ 108.7 £ 0.1
+6.4

PDG: B[w(3686)>J/w X]= (60.9+0.6 )%

The signal significance of the Di-structure(s) decay into J/y X is more than 4c
[from analyzing the observed cross sections]




Fit the Observed Cross Sections

1 sections Jubtracted

LJ} I [ I
The observed cross
v(3686) contribution

] | ]
3.75 3.8 3.85 3.9
u,‘-""i; [(:—: e 1i'l.-r]



Four Solutions

Parameter Solutionl Solutiont? Solutiond Solutiond
x< T6.49T7 T6.497 T6.641 T6.600
Npnts — TPRMT 68 — 11 = 57 68 — 11 = 5T 68 — 11 = 57 68 — 11 = 57
Energy Spread [MeV] 1.352 4 0.017 + 0.000 1.351 4+ 0.017 4+ 0.006 1.351 4+ 0.020 4+ 0.006 1.350 4+ 0.019 4+ 0.006
+0.003 +0.003 40.003 +0.003
I‘dﬂ,(gﬁgﬁ) [I\-’Il:'"'vr,fcz] 3686.00 = 0.03 £+ 0.00 3686.00 +£0.03 = 0.00 3686.00 = 0.03 + 0.00 3686.0 == 0.01 £+ 0.00
+0.00 +0.00 +0.00 +0.00
- ry 2
l":; 3686) keV /c*] 2.34 2.34 2.34 2.34
1;"'15-‘:‘{‘:'_!686} [keV] 206 206 206 206
B(v(3686) — J/¢X) [%] 62.88 +0.84 +1.51 63.06 4+ 0.70 4+ 1.51 62.76 4+ 0.80 4+ 1.51 63.07 £ 0.724+£1.51
+0.15 +0.15 +0.15 +0.15
1"»'13{3750] [I"u'IcV,a’cz] 3T63.5 £ 5.5+ 0.1 37T63.5 £ 57T+ 0.1 3TeT.5 £ 6.0 £ 0.1 ave6.1 £ 13.6 £ 0.1
+0.4 +0.4 +0.4 +0.4
FE‘ESTGD} [kl:"'vrfcz] 0.186 0.186 0.186 0.186
FE‘E;?GD} [MeV] 12.8 +12.3 4+ 0.1 128 +12.540.1 2001 £ 844 0.1 1834+ 11.540.1
+0.4 +0.4 +0.4 +0.4
B[s(3760) — J/¥X] [%] 4.96 + 10.19 4+ 0.17 5524 12.62 4 0.17 38.04 4+ 57.44 4+ 0.17 21.48 4 51.58 4+ 0.17
+0.30 +0.30 +2.40 +1.34
b1 [degree] 23394+ 61.34+L1.2 —88.44+103.1 +£1.2 —105.3.1 £139.0 £ 1.2 —52.24 2063 4L1.2
+4.5 +1.7 +2.0 +1.0
1"»'13{3730] [I"u'IcV,a’r:Q] ATRO.T £ 10,94+ 0.1 3780.7T £ 11.1 £ 0.1 3Tr3.7T £5.91+0.1 T75.6 £17.1 £ 0.1
+0.4 +0.4 +0.4 +0.4
FE‘ESTSD} [k-:"v'fcz] 0.243 0.243 0.243 0.243
FEEEETSD} [MeV] 2T T+ 12.7+ 0.1 7.7 +12.840.1 29.1 4+ 19.1 + 0.1 201 4+ 25.340.1
+0.2 +0.2 +0.2 +0.2
B[s(3780) — J/4¥X] [%] T.77 +£10.40 4+ 0.41 0.50 4+ 25.80 4 0.41 41.78 4 33.50 + 0.41 27.7T8 + 27.19 4 0.41
+0.20 +0.24 +1.07 +0.71
po [degree] 128.7 £ 108.7T £ 0.1 173.0 & 56.8 £ 0.1 99.34+94.34 0.1 172.0 £ 70.3 £ 0.1
+6.4 +8.7 +5.0 +82.6




Comparison with BES-11 Result

Gobs [n b]

BES-11l ete=2>J/y X BES-11 e*e~=>hadrons
M, =3763.5 =55 +£0.4 MeV M, =3762.6 £11.8 0.5 MeV
I',=12.8 £12.3 0.4 MeV ', =49.9 £32.1 0.1 MeV
M, = 3780.7£10.94+4.7 MeV M, =3781.0£1.3£0.5 MeV
I,=27.7 £12.7+0.2 MeV =193 +£3.1x0.1 MeV
| {T | — RNy
4r | M ! E f\ ot
} @% + Tl 102 “ r .
2+ °¢¢°¢¢¢¢¢¢¢ " . 'c:b,g : ‘ 6 " -
0% I : .
Jﬁ I
? + '%’+ ' ? % Jﬂ)' \\‘ Mﬁﬁ**#_‘m_‘
03|7 3|?5 3|3 3|35 37 3?5 5 a8
| E,, [GeV] | Eiem [GeV]

PRL 101, 102004(2008)

This JyX result confirms (at ~4.5 o) the BES-11 observation
of Di-Structure Rs(3770) in the range from 3.71 to 3.87 GeV.



Conclusion

» \We measured the observed cross sections for e*e- >Jhy X in
range from 3.645 to 3.87 GeV.

» To well describe the line-shape of these observed cross
sections, needing one more BW amplitude additional w(3770).

» We observed the Di-Structures “S(3760)+S(3780)” in JAy X

(X=anything) final states, and the parameters of the Di-structure
are consistent within errors with those measured at BES-I1.

BES-11l ete-2>J/y X BES-I11 e*e-=>hadrons
M, =3763.5 £55 £0.4 MeV M, =3762.6 £11.8 0.5 MeV
', =128 £12.3 =0.4 MeV ', =49.9 £32.1 0.1 MeV

M, = 3780.7+10.94+4.7 MeV ~ M, =3781.0£1.3+0.5 MeV
[,=27.7 £12.74+0.2 MeV I,=19.3 +3.1+0.1 MeV



Thank You!



Comparison of Data and Monte Carlo

6000 =1 [ bata
- DSignal MC
5000 — -Backgmund MC
B ‘:ISignal and Background MC
= 4000 [
§ 3000
8
2000
1000
0 E
- -08-06-04-02 0 02 04 06 08 1
cosO;
6000 B |:|Data l"h
" [__] signat Mc
5000 __ -BackgmtmdMC
. 4000 | I:ISignaiandBackgraundMC
=
:§ 3000
2000
1000

1 1.1 1.2 13 14 15 16 1.7 1.8 1.9 2
p,(GeV)

Events

Events

5000

4000

3000

2000

1000

|:I Data
:’ Signal MC

I Background MC
:I Signal and Background MC

0
-1 08-06-04-02 0 02 04 06 08 1

6000

5000

4000 —

3000

2000

1000

0
1

COSGF

I:I Data
[ | signai MmC
- Background MC

I:I Signal and Background MC'

1.1 1.2 1.3 14 15 16 1.7 1.8 1.9 2



Systematic Uncertainty

Selection of /¢~

Sources

1. Uncertainty in angle cut (4,+,- < 179°) for the leptons

2. Uncertainty in polar angle cuf (|cosé,| < 0.81) for the
charged fracks

3. Uncertainty in lepton PID

et Eemc/p > 0.7
]U,i 0.05 < Egme/p < 0.35

4. Uncertainty in momentum cut (1.0 < p < 0.47 x E.)

Mehtod

» Compare the corresponding efficiencies for dafa and
MC events, which are measured using the lepton sam-
ples selected from the )(3686) — ntn=J/y, J/i —
(¢~ process



Systematic Uncertainty

Op+- < 179° Cut

_— 40000 —

o Vs = 3.6860 GeV

o ——data

_gf 30000 — [C]MC

To!

N

O 20000 —

o

C 10000 [—

)

>

L

155 1!30 16|5 17|0 T 75 10
0. (degree)
Niot Neut R= Ncut/ Niot

data 1456805 1437505 0.9868 + 0.0001
MC 1322668 1305311 0.9869 + 0.0001
Riata/ Raic — | (—0.01+0.01)%




Systematic Uncertainty

|cosd,| < 0.81 Cut

30000 ! ' ' ' —
Vs = 3.6860 GeV

- =e—data

- Ome

= v: !

10000 | ° —

02

Events / 0

0 | A A | 1 | 1 | 1 1
-1 -0.5 0 0.5 1

cos6

Niot Neut R = Ncut/ Niot

data 1456805 1259484 0.8646 + 0.0003
MC 1322668 1139355 0.8614 4+ 0.0003

Raata/Ryc — 1 (0.37 +0.05)%




Systematic Uncertainty

et PID
10° £ (s-30800Gev -
S
o
@
c
)
>
Ll
0._2I | I0{4I | I0|.6I | I0.|8I B '|1 B I1|.2I 1.4
EEMC/p
Niot Neut R = Ncut/ Niot
dafa 803718 786977 0.9792 + 0.0002
MC 783994 770110 0.9823 4+ 0.0001
Rinta/ Ruio — | (—0.32 £ 0.02)%




Systematic Uncertainty

+ PID
105 E T T T T T T T T
= Vs = 3.6860 GeV3
Tp) 10° =
S B
o 10° g
2 102 |
e i
W10 L
1 } P T IR R SR _;
0 0050101502025030350404505
EEMC/p
Niot Neut R = Ncut/ Niot
dafa 653087 644969 0.9876 +0.0001
MC 038674 532596 0.9887 +0.0001
Rinta/ Rote — 1 (—0.12 + 0.020)%




Systematic Uncertainty

Momentum Cut

‘5‘“ : | \';s =I 3.‘f‘38I60IG{IaV| o
S 60000 — -—data
& - Owmc
5. 40000 |
o i
= i
= 20000
S I |
LL] -
0
0.8 1 1.2 14 16 18
p (GeV/c)

Niot Neut R = Ncut/ Neot
data 1456805 1435805 0.9856 +0.0001
MC 1322668 1306778 0.9880 4+ 0.0001
Raata/ Roic — 1 (024 +0.01)%




N

Systematic Uncertainty

ood ANA NA Cut
» After subtracting QED and ~srJ /v backgrounds
107 —T—— — T3 — T
{5=3.686GeV 7 10° & (5=3686GeV =
i) 10° e ——data E 0 f ——data i
§ 10° [ Imc . é o ;_ [ Jmc _,
% 10* — E ‘u'c_j | : \_
g — 3 104? E
§ 10? 1 E é 103:, _|
e |, ., .., . ™, = -
1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9
Ngood N1
Ntot Ncut R = Ncut / Ntot
data 4644114 4454535 0.9592 + 0.0001
MC 57820 556682  0.9630 4+ 0.0008
Raata/ Ry — | (—0.40 +0.08)%




Systematic Uncertainty

Fit tO M+ - SpeCTrum

» Nominal fit: Ny, = 124069.9+479.6 af E.y, = 3.773 GeV

1. Signal shape

» Crystal Ball function — 0.53%
2. Background shape

» 4™ order polynomial — 0.63%
3. Fit region — 0.88%
4. Bin width — 0.93%

» Total systematic uncertainty from fit fo mass spectrum:
v/0.532 + 0.632 + 0.882 + 0.932% = 1.52%




Systematic Uncertainty

Efficiency

» Vary the normalization of several of the largest compo-
nents (J/vntr—, J/¢vr%70) based on branching fraction
uncertainties

w
0.64

0.62

0.6

0.58

0.56

0.54

—— PDG
—— Br{y(3686)—=J/iyn T]+1o
—e— Br{y(3686)—J/yn T]-10
—— Br[y(3686)Jiyn ]+ 1o
—— Bry(3686)—J/yn’n]-1o

B

{ 1ée
| ¢ 0 g *
ks - :

‘I_LIII

1 1 1 | 1 1 | |
3.65 3.7 3.75 3.8 3.85 3.9

cm

» The maximum changes (0.86%) is taken as systematic
uncertainty



Systematic Uncertainty

Quoted Systematic Uncertainties

» 7 PID
» 1.0% per pion
» Weighted by the distribution of charged track multiplic-
ity at E., = 3.686 GeV

Ngood Nobs A (%)
2 1689790 Q.0
3 763368 1.0
4 1980009 2.0
Average | 3734067 1.0

» Branching Fraction
» B(J/ — (707) = (11.932 + 0.046)% (PDG2016)
» 0.39%

» Luminosity
» 1.0% (Chin. Phys. C 37, 123001 (2013))



Invariant mass spectra at each energy
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Invariant mass spectra at each energy
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Invariant mass spectra at each energy
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