
Dark Photon Search at BESIII 
using Initial State Radiation

• Dark Photon ′: U(1) gauge boson of Dark Sector
• Kinetic mixing coupling with Standard Model [5,7]

• Search for visible decay at BESIII: ᇱ ା ି ା ି

• Scan final state invariant mass with ISR
• This analysis: semi-blinded strategy
• Recreate old analysis with ିଵ data at [2]

• Unblind analyze full (new) ିଵ data set

• ା ି Collisions 
at 

• Peak luminosity: 
ଷଷ ିଶ ିଵ

at 
• Solid angle coverage: 

• Modified frequentist ௦ method [9]
• Exclusion limit on : where ௦

• Observed limits within expected statistical fluctuations 
consistent with null hypothesis

• Overall agreement between analyses of ିଵ data
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Example fit at 𝑚ఓఓ = 1.865 GeV

• Signal-to-background ratio Cross section ratio [4]
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Event Selection• Tracks:
• 2 good tracks, total charge 0, ்

• Opening angle: ∘ ା ି ∘

• Untagged ISR Photon:
• Kinematic fit with missing photon ( ଶ )
• Small polar angle: ఊ

ଵେ or ఊ
ଵେ

• Mass range: (exclude and )

• ା ି : 

Cross-check: 𝐬 Method

• : -channel suppression factor for ା ି

• ଶ: total visible decay width

𝐿 vs. 𝜀 at 𝑚 = 1.865 GeV

𝜀 Upper limits

[3]

Analysis Goal

Expected Signal

• Signal + background fits for different 
• Sliding mass window (width )

• Likelihood ି  
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• No signals with significance: ௅బ
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upper limit ୪୧୫୧୲ with CL

Comparison with BESIII 2017

Fits to Invariant Mass Spectra
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• Full ିଵ data set: statistics

• Exclusion limit ( CL) improvement: ୪୧୫୧୲ ௦ౢ౟ౣ౟౪
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• New BESIII exclusion limits:
• improve upon BESIII (2017) [2], BABAR (2014) [8], LHCb  (2019) [1]
• complement CMS (2023) [6] for

• ା ି : 

Analysis of Total Data Set

BESIII Detector


