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HADRONIC CONTRIBUTION TO g-2 OF THE MUON AND TO 

THE FINE STRUCTURE CONSTANT AT THE Z-MASS SCALE



MOTIVATION



MUON

aμ|EXP = 1 165 920 8.9 (6.3) x 10-10

aμ|THY = 1 165 918 1.8 (7.6) x 10-10

aμ|EXP – aμ|THY = 27.1 (9.9) x 10-10

Δaμ : 2.7 σ



CONTRIBUTIONS TO a = (g-2)/2 

aQED aHAD aEW

aHAD = a|HAD(LO) + a|HAD(HO) + a|HAD(LBL)



IN UNITS OF 10-10



aμ|HAD (LO) = 692.7 (6.5)
(in units of 10-10)

RELIES ENTIRELY ON (somewhat unreliable) DATA ON

e+ e- → hadrons

(uds) + (charm) + (bottom)

Need: aμ|HAD (LO) = 710 - 730
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STRATEGY TO DETERMINE aμ|HAD (LO) IN QCD
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CAUCHY’S THEOREM
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HEAVY QUARK SECTOR

c & b







aHAD|c = 14.4 ± 0.1 x 10 -10 aHAD|b = 0.29 ± 0.01 x 10 -10

(S. Bodenstein et al. 2012)

• LQCD

• (2014)

• aHAD|c = 14.1 ± 0.1 x 10-10  (ETM Coll.)

• aHAD|c = 14.42 ± 0.39 x 10-10  (HPQCDColl.)









NO (QCD) LOW ENERGY THEOREM FOR

Π(s)|uds

Need: d Π(s) / ds|s=0  (dominant residue)

LQCD: available information 



Lattice QCD: H.Horsch, B. Jaeger, H. Wittig

d Π(s) / ds|s=0 = 0.072 – 0.087 GeV-2 (HJW): 

aμ|HAD = 729-871  (710-730)

Second derivative < 0 (negligible)





HADRONIC CONTRIBUTION TO

𝛂EM (MZ
2)



RESULTS



THANK YOU


