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What we already have: 𝑒!𝑒" → 𝜒#%

𝒆!𝒆" → 𝝌𝒄𝟏 (JPC=1++)
M=3.51 GeV/c2
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51 (3.490 GeV)

𝑒!𝑒! → 𝛾"#$ 𝐽/𝜓

𝑒!𝑒! → 𝜒%& + 𝛾"#$ 𝐽/𝜓
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! Search for 𝜒'( → 𝛾 𝐽/𝜓 → 𝛾 𝜇)𝜇*
! Background from 𝑒)𝑒* → 𝛾+,- 𝐽/𝜓 → 𝛾+,- 𝜇)𝜇* (Phokhara)
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What we already have: 𝑒!𝑒" → 𝜒#%



What we already have: 𝑒!𝑒" → 𝜒#%
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Combination of 4 energy points yields a significance of 5.1s: 
First observation of a non-vector resonance in 𝒆!𝒆" annihilation!

" Currently working on ISR analysis of 𝒆!𝒆" → 𝒇𝟏(𝟏𝟐𝟖𝟓)

Common fit to all 4 scan points

arxiv:2203.13782, submitted to Phys. Rev. Lett., two very positive referee reports " expect to be pubished shortly

" New production mechanism for resonances in 𝒆!𝒆"(spectroscopy!)



Why embark now on 𝑒!𝑒" → 𝜒#$ ?
! Results on 𝜒!" have been shown at conferences

" very strong interest from the community, spectroscopy experts, LHC people, .... muon g-2 experts

! New: two-photon production of resonances can be
related to HLbL-contribution of muon g-2 (see recent workshop of g-2 theory initiative)

! Finally confirm our findings on 𝜒!" with a second charmonium resonance
" 𝜒!# with JPC=2++, i.e. different quantum numbers
" use same decay mode: radiative decay into J/psi (19% BR)
" very straight-forward continuation of previous analysis

! Next step after confirmation of 𝜒!# is to apply method for
XYZ states, e.g. X(3872)
" determine line shape of resonance and gain information

on internal nature
" establish a new approach in hadron spectroscopy at e+e-

colliders (super-tau-charm colliders)



Data taking proposal for 𝑒!𝑒" → 𝜒#$
ISR+QED signal
ISR background
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Data taking proposal for 𝑒!𝑒" → 𝜒#$

cms energy / GeV Int. Luminosity /pb-1 Time* / day

3.554 300 8.5

3.558 200 6

3.560 300 8.5

* assuming an effective and realistic performance of 35 pb-1 / day (" see BEPC-II report Coll. Meeting)
BEMS needed (assume 1 day per data point --> 3 additional days)

We request 26 days of data taking for the 𝒆!𝒆" → 𝝌𝒄𝟐 scan
3 Data Points: 3.554 GeV, 3.558 GeV, 3.560 GeV



Existing Data Points from tau Scan

ISR+QED signal
ISR background
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Existing tau scan
3.539 GeV – 25pb-1
3.553 GeV – 42pb-1
3.554 GeV – 27pb-1

t1
25 pb-1

t2
42 pb-1

t3
27 pb-1



First glimpse into existing tau-scan data

t2
42 pb-1

t3
27 pb-1

Without calibrations and
smearing corrections;
no interference taken into acount

0.3 s

2.1 s

Big thanks to Tong Liu !



Conclusions
Investment

! Data taking around the chi_c2
! 3 points with in total 800 pb-1 
! BEMS system desired
! 26 days of data taking

Harvest

! Establish two-photon production
in e+e- physics as a new tool
" future e+e- colliders

! Method demonstrated in system
with two different quantum
numbers

! Recognition by wide community
" high-profile publication

! Most relevant for hadronic LbL
contribution to muon g-2
" great visibility



New Research Unit on Photon-Photon-
Interaction approved " chi_c2 scan proposed!


