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continuum with BESIII
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What we have proposed 
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White paper CPC 44, 4 (2020)



The scan data is important for:
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• Precision test of the SM: R value

• Hadron structures: Fragmentation function, 

Nucleon EMFFs, Hyperon polarization

• Hadron Spectroscopy: Light Vector states 

• Testing pQCD: Phase in Jpsi decay

• New physics: D* production 
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Coll. Meeting in Winter of 2016

Coll. Meeting in Summer of 2018
Coll. Meeting in Winter of 2018
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Coll. Meeting in Summer of 2019 International Review of BESIII white paper,2019

Coll. meeting in Summer of 2020
Coll. Meeting in Summer of 2021



Overview of the current data set
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 2011 tau scan: 11 days

 2012 Jpsi phase scan: 3.05-3.10 GeV (13 days)

 2012 R scan phase 1: 2.2324, 2.4, 2.8, 3.4 GeV (9 days)  

 2015 R scan phase 2: 21 points from 2.0 to 3.08 GeV (141231-150430, 

120 days) + 2.125 GeV(150501-150620, 51days)

 2017 chic1 scan: 3.49-3.51 GeV （23 days)

 2018 tau scan: 20 days 
247 days in total



Physics Results
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• Publications:
1. Tau mass measurement, Phys. Rev. D 90, 012001 (2014)

2. Proton FFs with R scan phase 1 data, Phys. Rev. D 91, 112004 (2015)

3. Threshold effect for Lambda Lambdabar, Phys. Rev. D 97, 032013 (2018)

4. Complete measurement of Lambda EMFFs, Phys. Rev. Lett. 123, 122003 (2019)

5. Proton EMFFs with scan technique, Phys. Rev. Lett. 124, 042001 (2020)

6. 𝛴± EMFFs, Phys. Lett. B 814, 136110 (2021)

7. 𝛯− EMFFs, Phys. Rev. D 103, 012005 (2021)

8. 𝛯0 EMFFs, arXiv:2105.14657, submitted to PLB

9. Neutron EMFFs, arXiv:2103.12486, accepted by Nature Physics

10. 𝑒+𝑒− → 𝐾+𝐾−, Phys. Rev. D 99, 032001 (2019)

11. 𝑒+𝑒− → 𝐾+𝐾+𝐾−𝐾− and 𝜙𝐾−𝐾−, Phys. Rev. D 100, 032009 (2019)

12. Partial wave analysis of 𝑒+𝑒− → 𝐾+𝐾+𝜋0𝜋0, Phys. Rev. Lett. 124, 112001 (2020)

13. 𝑒+𝑒− → 𝜙𝜂′, Phys. Rev. D 102, 012008 (2020)

14. 𝑒+𝑒− → 𝜔𝜋0/𝜂, Phys. Lett. B 813, 136059 (2021)

15. 𝑒+𝑒− → 𝜂′𝜋𝜋, Phys. Rev. D 103, 072007 (2021)

16. 𝑒+𝑒− → 𝐾𝐿𝐾𝑆, arXiv:2105.13597, submitted to PRD

17. 𝑒+𝑒− → 𝜙𝜂, arXiv:2104.05549, accepted by PRD

18. Phase in 𝐽/𝜓 → 𝜇+𝜇−, 5𝜋, 𝜂𝜋+𝜋−, Phys. Lett.B 791, 375-384 (2019)

19. Luminosity measurement for R scan, Chin. Phys. C 41, 063001 (2017)

which only use scan data below 3.773



Physics Results
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• Analysis under review:
1. Measurement of R values (BAM-00330, CWR)

2. 𝛴0 EMFFs (BAM-00441,CWR)

3. 𝑒+𝑒− → 𝜙𝜋0 (BAM-00376,draft)

4. 𝑒+𝑒− → 𝜂𝑐(BAM-00385)

5. 𝑒+𝑒− → 𝜒𝑐1(BAM-00403, draft)

6. 𝑒+𝑒− → 𝜙𝜋+𝜋− (BAM-00417, PubComm)

7. 𝑒+𝑒− → 𝜔𝜋+𝜋− (BAM-00433, CWR)

8. 𝑒+𝑒− → 𝜔𝜋0𝜋0 (BAM-00454, CWR)

9. Phase in 𝐽/𝜓 → 𝑝 ҧ𝑝 decay (BAM-00106)

10. 𝐽/𝜓 resonance parameter measurements (BAM-00268, Spokesperson approval)

11. Fragmentation functions of Ks/pi0 (Convener Review)

12. 𝑒+𝑒− → 𝜋+𝜋−𝜋0 (Convener Review) 

13. Lambda Sigma cross section (Convener Review)

14. Gam eta cross section (Convener Review)

15. Lambda Lambda cross section and polarization (Convener Review)

16. Omega Omega cross section (Convener Review)

17. Two photon exchange in 𝑒+𝑒− → 𝑝 ҧ𝑝(Convener Review)

which only use scan data below 3.773



What physics results we expect
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R value, Nucleon FFs at threshold

3(pi+pi-),kkpipi: sharp drop at 

NN thr.

Rho(1910), Phi(1D)

LamLam threshold

Structure in phiKK at LL

D* production

Exclusive processes

Partner of phi(2175)

Sssbarsbar candidate: Structure in phiKK

omega3pi

Polarization of hyperons: Lambda, Sigma, Xi

Phase in Jpsi, psip decay

Omega Omega cross section

Chic2 scan 

Collins effect



Data taking in 1.8-2.0 GeV
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R value: both exclusive and inclusive Nucleon FFs near threshold

Structures at NN threshold Vector states rho, phi …

23 points, 96pb-1 , 2 months beam time



Data taking around 2.2324 GeV
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4 points, 40pb-1, 20 days

10 pb-1 data @ 2.222, 2.227, 2.242, 2.252GeV, about 20 days



Data taking around 2.4-2.8 GeV
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Partner of phi(2170) 𝒔𝒔ത𝒔ത𝒔 Candidate

17 points, 340 pb-1, 88 days



Data taking at 2.007 and 2.512 GeV
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50 pb-1 data at D*0 resonance 100 pb-1 data at 2.512 GeV
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Some issues

When you make your proposal, please use different 
phases, one is for 2-4 months, the other is for 4-6 months 
(in case machine is really can do top-up at highest beam 
current)
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From BEPCII accelerator team:

From Spokesperson:

We need to optimize the data taking plan 

(FOM = Nimpacts/Ndays ?)
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BEPCII-U vs BEPCII


