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We evaluate snslytica)ly three mere graphs contributing to the g factor of the electron in sixth order. Updated
estimates fer the valve of (g —2) are given.

To discuss the g factor of the electron m sheikh

order, let us define a, by

(g- 2)/2= n/(2tt) —0.328478 ~ ~ ~ (ot/tt)'

+ tts(tr/tt)'+ A(ot/tt)')

There are 40 distinct Feynman grayhs contributing
to a„ofwhich 28 have no fermi' looye, 12 in-
volve vacuum polarization, and 2, involve hght-by-
light scattering. The grapxhs with vacuum yolar-
ization are known analytically, and without in-
cluding the results of this payer, 14 of the 28
graphs without fermion loops were known analyt-
ically.

Continuing the approach developed in previous
publications, ' we have computed the analybc val-
ues of 3 more of the 28 graphs without fermion
loops contributing to e6. The gg gphs are shwrn in
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FIG. 1. The three graphs whose contribution to N~ is
evaluated in this paper. The numbering is from Ref. 2.

Fig. 1, and the analytic expressions are shown in
Table L (The calculations were done in the
Feynman gauge, and infrared-divergent terms
px oportional to lr&, of ln'X are omitted. These can
be found in Ref. 2.) Table II presents a compari-
son of the exact result with previous numerical
calculations. As can be seen, Carroll's result'
is significantly more negative than the correct
vs3ue. This accounts for part of the previous dis-

TABLE l. Analytic expressions for the centribution to as of the graphs in Fig. 1. The infra-
red pieces propor5oeaI to h&, amd 1@2~ are omitted. The values for graphs 10 and 20 have been
doubled to include th|:ir xeirror ie@ges.
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~ -~~2 +~2- &tln2)4-~ &(3) —~A4 +~ ~ lm ——9'~'0.~)'
7 +~~2-~d+ j- g~)4+~ &y)+ ~W -~~1~+~~2|1~)2

+ ~g,g2) -~g(3) + &A -~m ln2+~ 2~)

Total +gg„~2 ~i ~4+ 1 g~)4 9 g(3) + 2 ~ ~i, ~2 1~+ 2 ~2~)2

f(3) =pl/(n) =1.2020569. . ., A sgl/( "2)n=0.517479 . .
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TABLE II. Comparison of ~~&.lytic and numerical evaluations of the graphs of Fig. 1. Again
the values for graphs 10 and 20 represent the sum for the graph and its mirror image.

Graph Analytic value
Levine and

Wright (Ref. 2)
Cvitanovic and

Kinoshita (Ref. 4) Carroll (Ref. 3)

10

20

Total

0.799 591

-0.152 300'

-1.889 71

-1 24242

0.795 (6)

-0.153(6)

—1.888 (6)

-1.246(10)

0.7962 (46)

-0.1465(72)

—1.8846 (39)

-1.2349 (94) -1.283(10)

creyancy between his number and that of either
Levine and Wright' or Cvitanovic and Kinoshita. 4

Combining these analytic values with those
known previously, ' and with numerical evaluations
for graphs whose values are not yet known ana-
lytically, we find the following theoretical pre
dictions for a, :

c,=1.211+0.048 Levine and Wright, '

a, = 1.181+0.015 Cvitanovic and Kinoshita, '
a, =1.110+0.037 Carroll. '

The best experimental value is'

(a,), , = 1.53 + 0.33.
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