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Electron's magnetic moment
ge~
4mc

g — gyromagnetic ratio

Theoretical prediction, computed perturbatively up to order � 4, is
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Light-cone quantization regulated with PV �elds in3 + 1 dimensions

z Light-cone gaugeA+ = 0, 3 PV electrons

z Feynman gauge,1 PV electron+ 1 PV photon

z Again light-cone gauge,3 PV electrons+ 1 PV photon,
higher-order derivatives

“A nonperturbative calculation of the electron's magnetic moment”
S.J.Brodsky, V.A.Franke, J.R.Hiller, G.McCartor, S.A.Paston, E.V.Prokhvatilov
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z Problem of maintaining gauge invariance (exact solution exists and
has all symmetries and a close approximation can safely break symme-
tries)

z New singularities (when the bare mass is less than the physical mass,
as is the case in QED, then can be zero in energy denominator) —
principal value prescription

z Uncancelled divergencies (missing of corrections due to truncation of
Fock state) — keep at least on PV mass �nite

Three problems must be solved to produce useful calculation:
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The anomalous moment of the electron in units of the Schwinger term ( �
2� ) plotted versus the PV photon

mass, � 1.
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THE EQUATION FORTW O-PARTICLE AM PLITUDESONLY:



�
e2

8� 2

X

n;k

1� yZ

0

dy0

+ 1Z

0

q0
? dq0

? �

J ( � )[+]
"#

J (+)[+]
"#

J [� ][+]
"#

J [+][+]
"#

J ( � )[ � ]
"#

J (+)[ � ]
"#

J [� ][� ]
"#

J [+][ � ]
"#

J ( � )(+)
"#

J (+)(+)
"#

J [� ](+)
"#

J [+](+)
"#

J ( � )( � )
"#

J (+)( � )
"#

J [� ]( � )
"#

J [+]( � )
"#

J ( � )[+]
""

J (+)[+]
""

J [� ][+]
""

J [+][+]
""

J ( � )[ � ]
""

J (+)[ � ]
""

J [� ][� ]
""

J [+][ � ]
""

J ( � )(+)
""

J (+)(+)
""

J [� ](+)
""

J [+](+)
""

J ( � )( � )
""

J (+)( � )
""

J [� ]( � )
""

J [+]( � )
""

�

G ( � )
#

G (+)
#

G [� ]
#

G [+]
#

G ( � )
"

G (+)
"

G [� ]
"

G [+]
"

10



11

pole 2 � pole

q
?

0.01 0.02 0.03 0.04 0.05

-5

5

10

� M 2y(1 � y) + m2y + � 2(1 � y) + q2



0.2 0.4 0.6 0.8 1

-0.025

0.025

0.05

0.075

0.1

0.125

0.15

0.035 0.04 0.045 0.05

0.02

0.04

0.06

0.08

12

q+

q+

Logarithmic singularity of longitudinal momentum
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q+

Changing of variables
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For two-photon truncated state anomalous magnetic moment is
expected to get close to Sommer�eld-Peterman term, but thiscase
demands huge numerical calculation. Currently computer code is
being checked for consistency with analytical solution derived
from one-photon truncated state.

One-photon truncated wave function was obtained analytically and
anomalous electron's magnetic moment is within 14% accuracy of
Schwinger term.


	
	
	
	
	
	
	
	
	
	
	
	
	

