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What is g-2?

The g-factor relates the magnetic dipole 

moment and its spin angular momentum



What is g-2?

Dirac predicts g=2

Higer-order quantum 

effects(QED, electroweak and 

hadronic contributions) slightly 

modify g, defining the 

anomalous magnetic moment :

𝑎𝒍 = (𝒈 − 𝟐)/𝟐
Schwinger gives the 

term 
𝛼

2𝜋

Any significant Δ𝑎𝒍 =

𝑎𝒍
exp

− 𝑎𝒍
SMmay hints new 

physics (BSM)
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“The precision of AMM like using the width 
of a human hair to measure the distance 
from Los Angeles to New York—over 3,000 miles”The most precise measurement in

fundamental particle’s property.
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Hints possible New 
Physics
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𝐄𝒙p

= 0.0009−0.0031
+0.0032

“Short lifetime prevented precise measurements of its g-2, 
but large mass hints larger Δ𝑎𝒍 deviations may anticipate”

LHC probes magnetic 
moments through γγ→ττ

Improving LEP limits on 
tau g-2 by a factor of five!!

High-energy and luminosity 
future colliders will offer huge 
improvements in tau
production and precision.



Why FCC-ee?
⚫ Super high Luminosity at GeV scale
⚫ High Precision Measurements
⚫ Relatively Mature Technology
⚫ Low hadronization background
⚫ Clean experimental environment
⚫ EPA(Equivalent Photon 

Approximation)
⚫ ……….

The future collider



Why Muon Collider?
⚫ High-energy and Luminosity
⚫ A promising candidate for the 

energy frontier at TeV scale

⚫ ECM efficient in 𝛍+𝛍- annihilation
⚫ Less radiation than e+e- collider
⚫ Much smaller beam-energy spread
⚫ A smaller and a circular machine is  

possible

⚫ …….
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• Both high luminosity FCC-ee and high energy muon collider 
can offer a stronger sensitive environment to investigate new 
physics affecting the tau anomalous magnetic moment.

The future collider



Process Electron Colliders（FCC-ee）• 𝑒+𝑒− → 𝜏+𝜏−

• 𝛾 𝛾 → 𝜏+𝜏−(𝐄𝐏𝐀)

The tau g-2 based on SMEFT framework



All possible high-energy processes at Muon Collider:

• 𝜇+𝜇− → 𝜏+𝜏−

• 𝜇+𝜇− → 𝜏+𝜏−ℎ（𝜇+𝜇− → 𝜏+𝜏−z)
• 𝜇+𝜇− → 𝜇+𝜇−𝜏+𝜏−

• 𝜇+𝜇− → 𝜏+𝜏− ᪄𝜈𝜈
• 𝜇+𝜇− → 𝜇+𝜏− ᪄𝜈𝜏𝜈𝜇(𝜇−𝜏+ ᪄𝜈𝜇𝜈𝜏)

Large cross-section driven by VBF

Offer a direct and highly sensitive
for measuring for tau g-2
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The combination of multiple processes and the sensitivity of Δ𝑎𝜏

The g-2 of Tau at future collider

Muon colliderFCC-ee



Thanks!
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