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We present an observation of photon-photon production of 𝜏 lepton pairs in ultra-peripheral lead-lead collisions. The 
measurement is based on a data sample with an integrated luminosity of 404 𝜇𝑏−1collected by the CMS experiment at the 
nucleon nucleon center-of-mass energy of 5.02 TeV. The 𝛾𝛾 → 𝜏+𝜏− process is observed for 𝜏+𝜏− events with a muon and 
three charged hadrons in the final state. The measured fiducial cross section is 𝝈 𝜸𝜸 → 𝝉+𝝉− = 𝟒. 𝟖 ± 𝟎. 𝟔 𝐬𝐭𝐚𝐭 ±
𝟎. 𝟓 𝐬𝐲𝐬𝐭  𝝁𝒃, in agreement with leading-order QED predictions. Using  𝜎 𝛾𝛾 → 𝜏+𝜏− , we estimated a model-dependent 

value of the anomalous magnetic moment of the 𝜏 lepton of 𝒂𝝉 = 𝟎. 𝟎𝟎𝟏−𝟎.𝟎𝟖𝟗
+𝟎.𝟎𝟓𝟓 at a 68% confidence level.
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• Muon g-2 measurements had new results in the past few years that 
challenge the standard model predictions potentially leading to new physics.

• If the new physics is due to a massive new particle, then the tau lepton 
would be over 200 times more sensitive to new physics than the muon.

• Tau g-2 can be deduced using 𝛾𝛾 → 𝜏+𝜏− cross section using ultra-
peripheral heavy ion collisions.

• Using the 2015 Pb-Pb Ion Data with a trigger requiring 1 muon, at 
least 1 track in the pixel detector and no HF activity in at least one 
side. 

• The signal region consists of 1 muon and 3 charged hadrons.
• Selections are shown in the table.
•  The background was estimated with the ABCD method with 

background regions with more charged hadrons and higher HF 
activity. 
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For More Details

𝜏3𝑝𝑟𝑜𝑛𝑔  → 𝜋±𝜋∓𝜋±𝜈𝜏

𝜏𝜇 → 𝜇𝜈𝜏𝜈𝜇

• Signal yield calculated by binned likelihood fit of 
Δ𝜙 (angular separation in transverse plane).

• Post Fit signal events: 77 ± 12

• 𝜎 𝛾𝛾 → 𝜏+𝜏− =
𝑁𝑠𝑖𝑔

2𝜖 𝐿𝑖𝑛𝑡𝐵𝜏𝜇𝐵𝜏3𝑝𝑟𝑜𝑛𝑔

• 𝐿 = 404𝜇𝑏 , 𝐵𝜏𝜇
= 17.89%, 𝐵𝜏3𝑝𝑟𝑜𝑛𝑔

=

14.55%, 𝜖 = 78.5%
• 𝜎 𝛾𝛾 → 𝜏+𝜏− = 4.8 ± 0.6 stat ± .5 𝑠𝑦𝑠  𝜇𝑏
• With the HL-LHC, the cross-section measurement 

should be able to discriminate between models 
the tau anomalous magnetic moment.
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