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Dark Sector
• Dark sector refers to a hypothetical collection of particles and forces that 

do not interact with ordinary matter in the same way as we observe 
through electromagnetic interactions. 

• We have to search for the dark sector with SM based techniques. 

• The search of dark sector would have significant implications for our 
understanding of the nature of dark matter and the structure of the 
universe.

2



Data Samples at BESIII

More opportunities for Dark Sector
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• Motivated by the puzzle in neutron life time. 

• 4M  baryons (in ) are obtained to probe invisible decays.  

 
• Fit to the deposit energy distribution in calorimeter.(Signal is expected to peak 

close to zero) 

 
• Data-driven approach is adopted to improve the background modeling.

Λ J/ψ → ΛΛ̄
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ℬ(Λ → invisible) < 7.4 × 10−5

Phys. Rev. D 105, L071101 (2022)

Invisible Decay of  baryonΛ



Massless dark photon in Λ+
c → pγ′ 

• The symmetric structure of BESIII allows us to reconstruct the lost energy carried 
away by dark photon. 

• The result disfavors the existence of massless dark photon under the scenario of  extra 
U(1) gauge group stays unbroken.
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ℬ(Λ+
c → pγ′ ) < 8 × 10−5

Phys. Rev. D 106, 072008 (2022)



Dark photon in  annihilation e+e−

• Dataset: Center of mass energies from 4.13 to 4.6 GeV  

• Trigger of single photon enables the search of dark photon. 

• The exclusion limits are below the  anomaly values and are consistent 
with what already excluded by BaBar in the mass range between 1.5 and 2.9 GeV.

(14.9fb−1)

(g − 2)μ

εtrigger = (99.40 ± 0.01) %

Physics Letters B 839 (2023) 137785 
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Phys. Rev. D 105,012008 (2022)
Light Higgs  in (A0) J/ψ → γA0

• The CLEO, CMS, BESIII and BABAR experiments have reported negative results for . 

• The CL upper limits on the  is set to be  
. 

• The new measurement is a 6-7 times improvement over BESIII previous measurement and is also better than 
BABAR measurement in the low-mass region for .

A0 → μ+μ−

90 % ℬ(J/ψ → γA0) × ℬ(A0 → μ+μ−) (1.2 − 778.0) × 10−9

(mA0 = (0.212,3.0) GeV)

tan β = 1

Expected ℬ(J/ψ → γA0) ∼ 10−9 − 10−7

9B J/ψ

 

 

gb( = gc tan2 β) × ℬ(A0 → μ+μ−)
gc = cos θA /tan β
gb = cos θA tan β
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Summary

• Searching for the discrepancies with the SM is the first priority of 
the current experimental investigations. 

• BESIII plays an active role in dark sectors search experiments. 

• Conduct dark sectors searches via visible & invisible approach. 

• The future of Dark Sector is Bright !
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Backup



BEPCII and BESIII

Beijing Electron Position Collider II BESIII Detector

Center-of-mass energy:
s = 2.0 ∼ 4.95 GeV
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