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Ligh t-Front Formalism I
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Fig. 1: Ligh-Front
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Spin-1 Particle: Rho Meson'

General Electromagnetic Current
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Fig. 2: Light-front time-orderedtriangle diagram for
the electromagneticcurrent.




Plus Componert of the ElectromagneticCurrent
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Instant-Form Spin Base
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Angular Condition
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Ref:
Sov. J. Nucl. Phys. 39(1984) 198
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FFS
. GK
Prescriptions: vs COVARIANT
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BH
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Fig. 3: Rho Meson Charge Form Factor

GK Sov. J. Nucl. Phys. 39 (1984) 198
I.Grach and L.A. Kondratyku

CCKP Phy.Rev C37 (1988) 2000
P.L. Chung, F. Coester, B.D. Keister and W.N. Polizou

FFS Phy.Rev C48 (1993) 2182
L.Frankfurt, T. Fredericoand M. Strikman

BH Phy.Rev D46 (1992) 2141
S.J. Brodsky and J.R. Hiller




Magnetic Form Factor - r
m, =0.770 GeV nr0.430 Ge n¥1.8 GeV

Covariant
— FFS
— GK

BH

CCKP

2

q° [GeV]’

Fig. 4: Rho Meson Magnetic Form Factor
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Fig. 5: Rho Meson Quadrupole Form Factor




Table 1: Results for the low-energy electromagnetic -meson ob-
senables,for the covariant (COV) and light-front calculations. The
light-front extraction sdhemesto obtain the form-factors are given

by Refs. (GK), (CCKP) , (FFS) and (BH). In the last column, the
results of Ref. [*] are given.

Ref.[*]

Phy. Lett. B 349(1995)393

F. cardarelli, I.L. Grach, I.M. Narodetskii, E. Paceand
G. Salne
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Fig. 6: Light-front time-ordered diagrams for the current:
(a) Triangle Diagram and (b) Pair Terms.




Covariance Restorationin the Light-front'

Vertex ( 9;q)
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XVth Few-Body Confer. Groningem (1997)
Nucl. Phys., A 631, (1998) 574c
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Few-Body Syst., 24, (1998) 99

( H.W. Naus, J.P.B.C. de Melo, T. Fredericoand P.U.Sauer)
Phy. Rev., C59, (1999) 2278

(J.P.B.C. de Melo, H.W. Naus and T. Frederico)




De nitions - Feynman Propagators
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Pair Terms
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|. Grach and L. Kondratyku Prescription: |4,
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Vertex (q; )
Trace
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Pair Terms

Interval p* < k* < p*  where:
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Vertex ( ; )

Trii = Trls(k p+m) “(k p+ m)s(k+ m)]
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Pair Terms
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Pair Term Contribution !

Grach and Kondratyku : Elimination
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Pair Terms Conmbination
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Final Result:

No Pair Terms Contribution!!
Ref. De Melo and T. Frederico
Braz. J. Phys. Vol.34, 3A, (2004) 881
B.L.G. Bakker and C.R. Ji
Phy. Rev. D65 (2002) 116001




Electromagnetic Current
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Fig. 7: Spin-1 Electromagetic Current




Electromagnetic Current
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Fig. 8: Spin-1 Electromagetic Current




Electromagnetic Current
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Fig. 9: Spin-1 Electromagetic Current




Electromagnetic Current
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Conclusions
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