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MUON
aJexp = 1165920 8.9 (6.3) x 10710

a, = 0.001... !!!
alryy = 1165918 1.8 (7.6) x 1010

a|gxp — aylrpy = 27.1(9.9) x 1019
Aa :2.70



CONTRIBUTIONS TO a = (g-2)/2

doep AHAD AEw

ayap = @lpap(LO) + alyap(HO) + alyap(LBL)



aluap (LO) = 692.7 (6.5)
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A THEORETICAL CALCULATION
OF

ap ‘HAD (LO) = ap ‘uds v ap ‘C i ap ‘b
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CAUCHY’S THEOREM IN THE
COMPLEX ENERGY? PLANE



QUARK-HADRON DUALITY
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t— hadrons (r’s)




T — hadrons
R. = o (t — hadrons) / 6 (t —leptons)
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CAUCHY’S THEOREM
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PERTURBATIVE QCD EXPANSION
(HEAVY QUARKYS)
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PQCD up to 4-loop level



Karlsruhe GrOUp (K. Chetyrkin, J. Kuhn, et al.)



aHAb|.=1444+0.1x1010 aHAP|, =0.29 £ 0.01x10 10
(S. Bodenstein et al. 2012)

. LQCD
. (2014)

« aHAD| =14.14+0.1x1019 (ETM Coll.)

« aHAP| . =14.42 £ 0.39x 101 (HPQCDCaoll.)
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K. ((s)

S

Res [T1(s)

loo = limg_o £ =2 () 11(s)



NO (QCD) LOW ENERGY THEOREM FOR

H(S)‘uds

Need: d II(s) / ds|.—, (dominant residue)



c(e+e— —hadrons

R(s) = o¢ Im I1(s)

o(e+e— —leptons

[m T1(s) o |F,(s)P



NEED A MODEL OF F.(s) (s<0)

MUST REPRODUCE <r?>

QCD (N, — ) (Phys. Lett. B 512, 331 (2001)
F (s) > <r:>=0.436 +0.004 fm?
< r2n>|EXP = (0.439 +0. 008 fm?

FITS DATA (0/ -10 GeV?): %*|por = 1.5






[1(s)|ygs : MODEL: N_ = o0
Phys. Lett. B 512, 331 (2001) CAD

A ap = 722 (9) x 1010 [692-701(5) x 10-1]

8ocpw = 116 592 10.6 + 9.8 X10-10

apyp =116 592 08.9 + 6.3 x 1010
Phys. Rev. D 85, 014029 (2012) [ S.Bodenstein, CAD, K. Schilcher]

A model dependent result



CHPT & d TI(s) / ds|..,

K. ((s)

5

Res [T1(s)

oo = limg_ 2 =2 () TI(s)



CHPT & d II(s) / ds|.,
+ d/ds I1(0) = 0.0105557 — 4 C'yy— 0.77725 L, + 1.0346 L,

e LQCD Lr9 - 308(23)(51) x 10-3 (Boyle et al.2008) (Rodriguez, Gonzalez, Pich 2016)
Lo =-5.2 (2)(+5,-3) x 1073 (Shintani et al. 2008)

° Cr93 (?) |VMD ~ - 17 x 103 GeV-? (Bijnens & Talavera 2000)

° —> auHAD ~ 815 x 1010

a HAD = 692.3 (4.2) x 100 — C'gy = -13.9 (2) GeV?2
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IN UNITS OF 1010

a,loep = 11 658 471.8853 + 0.3650
a,lgw = 15.4 (2)
a,luap (HO)= -9.84 (7)
a,luap (LBL) = 11.6 (4.0)
a,|luap (LO) = 692.7 (6.5)

a lry =11 659 181.8 +7.6

a,lgxp — aulryy = 27.1 (9.9) x 101°  [Aa,: 2.7 o]



