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Abstract

We have evaluated in closed analytical form the contribution of the three-loop non-planar “triple-cross™ diagrams con-
inbuting to the electron (g-2) in QED; its value, omitting the already known inlrared divergent part, is
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This completes the analytical evaluation of the (g-2) at order o’, giving
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Keywondy: Quantum eloctrodynamscx; Anomalous magnetic moment of the electron: Analytical evaluation of 3-loop radiative comections

Following the work of Ref. | 1] we have completed the evaluation in close analytical form of the contribution
to the electron anomaly in three-loop QED due to the triple-cross graphs depicted in Fig. 1.
The results are

a,(3 ~ cross; la) = —;{5; - -a-’;m nww‘+4 [(a. + --ln 2) - %w“lu’ 2]
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Fig. 1. The “triple-cross™ graphs.
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from which

(3 = cuns) = e, (3 = auns; 1a) + 2a,(3 = cross; 1) + a, (3 — quss; Ic) = %:”{{3) - %;(S)

|l:s" | 332 (a.i ZLIn‘E) ! ::Hm’z ;;{3; ; 2:.?1.12 ‘:r’ l-ils;’ InA
0.785401156. . |+ InA. (4)
As it is customary in this kind of calculations, A is the regularizing photon mass (in electron mass units),
(@)= S 1w (@) =r 6, a= £ da.

The above results are in excellent agreement with the numerical results Photon mass

a,(3 — cross; 1a: Ref. [2]) =[1.291(7), | a.(3 - cross; 1b: Ref. [2]) = (0882010, ) Pauli-Villars reg.

a.(3 — cross; Ic; Ref. [2]) =M a,(3 — cross; Ref. [3]) 0.785419(40).

where the In A's are understood. As the previous graphs were the last graphs for which the analvtical value of the
anomaly was still missing, on account the previously known results [4-7] the complete analytical expression
of the anomaly in three-loop QED can now be written as

u,u~|onp)-(f)’{§wi':<31-ﬁcm+m[(cw L z) :Mﬂ’z] zm

139 298 17101 28259
t - '21“ mn"z S84

By using the best numerical value of a,(4 — loop) = —1.557(70) , Ref. [8], and
1/a = 137.0359979(32),
Ref. [91. one finds
a,(th) = 1159652201.2(2.1)(27.1) x 10", (6)

(where the first error comes from a,(4 — loop), the second from a). to be compared with the experimental
valve, Ref, | 10],

a,(cxp) = 1159652188.4(4.3) x 10~'%

}-(;) (1.181241456.. . ). (5)
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