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Motivation

üSearch for the decay channel                      .

üMeasure the cross section spectra of this channel.

üSearch for dibaryons,i.e. six-quark objects.

üSearch for the Y states decay to multi-baryon final states

e e pppp  

3



Data Sets and MC samples

Data sets: See next page

Signal MC:                       ，PHSP

BOSS Version: 703a
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5 Energy（MeV） RunNo Luminosity（pb^-1） Path Acquisition time

4600(4599.53) 35227-36213 586.9±0.1±3.9 /bes3fs/offline/data/665p01/xyz/4600/dst 2014

4420(4415.58) 36773-38140  1043.9±0.1±6.9  /bes3fs/offline/data/665p01/xyz/4420/dst 2013

4360(4358.26) 30616-31279 543.9±0.1±3.6 /bes3fs/offline/data/664p01/xyz/4360/dst 2013

4270(4266.8) 50796-51302 531.1±0.1±3.1 /besfs3/offline/data/703-1/xyz/round10/4270/dst 2017

4260(4257.97) 29677-30367,31561-31981 828.4±0.1±5.5 /bes3fs/offline/data/664p01/xyz/4260/dst 2012-2013

4246(4243.8) 50255-50793 538.1±0.1±2.6 /besfs3/offline/data/703-1/xyz/round10/4246/dst 2017

4237(4235.7) 49788-50254 530.3±0.1±2.7 /besfs3/offline/data/703-1/xyz/round10/4237/dst 2017

4230(4226.26) 32239-33484 1056.4±0.1±7.0 /besfs3/offline/data/664p01/xyz/4230/dst 2013

4220(4218.7) 49270-49787 514.6±0.1±1.8 /besfs3/offline/data/703-1/xyz/round10/4220/dst 2017

4210(4209.2) 48714-49239 518.0±0.1±1.8 /besfs3/offline/data/703-1/xyz/round10/4210/dst 2017

4200(4198.9) 48172-48713 526.0±0.1±2.1 /besfs3/offline/data/703-1/xyz/round10/4200/dst 2017

4190(4188.8) 47543-48170 526.0±0.1±2.1 /besfs3/offline/data/703-1/xyz/round10/4190/dst 2017

4009(4007.62) 23463-24141 482.0±0.1±4.7 /bes3fs/offline/data/664-1/4040/dst/ 2011

4180 43716-47066 3160 /besfs3/offline/data/702-1/4180/dst 2016



Initial event Selection

Ø Charged tracks:

     |Vr|<1.0 && |Vz|<10.0 && |Cosθ|<0.93;

Ø PID:

    prob(p)>prob(k)&&prob(p)>prob(pi)

Ø 4c kinematic fit :

    chi2<40.
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Backgroung study
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4C distribution from 4.6 GeV single MC  



Final state energy distribution from 
Signal MC 
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cut:
chi<40 && 
Emeas/Etot>0.985 && 
Emeas/Etot<1.015



Final state energy distribution from Datas 
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cut:  chi2<40
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Angular distribution between data and MC
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Momentum distribution
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Transverse momentum distribution
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M3p

M2p

M2p and M3p  



14 TopoAnaAlg
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qqbar 4009

topo 4009 4180 4230 4260 4360 4420 4575 4600

QED - - - - - - - 0

hadrons 2 - 0 0 0 0 1 0

DDbar 0 - 0 0 0 0 0 0

qqbar 2 - 0 0 0 0 0 0

Background study is ongoing, which is expected can be described with sideband



Observation section
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17
Luminosity(pb-1)

MC data
σobs(fb) 1+δISR 1+δvac σBorn(fb)

Nsig efficiency Nsig Nsid Nbkg Nnet

4009 482.0±0.1±4.7 1534 0.15 1 0 0 1±1 14±14 0.0318 1.0438 -

4180 3160 3133 0.31 14 0 0 14±4 14±4 0.9364 1.0543 14±4

4190 526.0±0.1±2.1 3188 0.32 8 0 0 8±3 48±17 0.6786 1.0559 67±24

4200 526.0±0.1±2.1 3313 0.33 5 0 0 5±2 29±13 0.8343 1.0565 33±15

4210 518.0±0.1±1.8 3006 0.30 1 1 0.36 0.64±0.8 4±5 2.4481 1.0568 2±2

4220 514.6±0.1±1.8 3362 0.34 8 0 0 8±3 46±16 0.6909 1.0564 63±22

4230 1056.4±0.1±7.0 3600 0.36 13 0 0 13±4 34±9 0.8601 1.0561 37±10

4237 530.3±0.1±2.7 3595 0.36 10 0 0 10±3 52±17 0.7152 1.0555 69±23

4246 538.1±0.1±2.6 3687 0.37 3 0 0 3±2 15±9 1.2413 1.0555 11±7

4260 828.4±0.1±5.5 3704 0.37 4 0 0 4±2 13±7 1.0585 1.0535 12±6

4270 531.1±0.1±3.1 3727 0.37 2 0 0 2±1 10±7 1.1395 1.0531 8±6

4360 543.9±0.1±3.6 4108 0.41 4 0 0 4±2 18±9 0.8930 1.0511 19±10

4420 1043.9±0.1±6.9 4141 0.41 11 0 0 11±3 26±8 0.8597 1.0525 29±9

4600 586.9±0.1±3.9 4561 0.45 18 1 0.36 17.64±4 67±16 0.5616 1.0546 113±27



Born section 
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summary
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ü Observed the channel e+e-->2(p pbar), the observed cross 
sections are measured.

ü There maybe a structure around 4.22 GeV.
ü The abnormal tendence of the observed cross section with 

E>4.3 GeV.
ü More details to be studied, such as ISR correction factor, 

systematic uncertainty .... 


