Loop Amplitudes Induced by Tensor Fermionic Current
in Constant Homogeneous Electromagnetic Fields
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General Case of Two-Point
Correlator

Lagrangian density of local fermion interaction

Lint(r) = [f(x)?Af(f)} Ja(z)
Ja — generalized current (photon, neutrino cur-
rent, etc.), I'4 — any of y-matrices from the set
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Two-point correlation function of general form

Map = [d'X e ") Sp {Sp(—X) T4 Sp(X) T}
Sr(X) — Lorentz-invariant part of exact fermion
propagator in the Fock-Schwinger representation
Correlations of scalar, pseudoscalar, vector and

axial-vector currents were studied [1]. We consider
correlations of a tensor current with the other ones.

Basic Tensors in Presence of
Magnetic Field

e Minkowski space filled with external magnetic
field is divided into two subspaces

Ng,uy — A,LLV — A,LW
N = (@Sp)uw N = (9595)W

e Dimensionless tensor of the external magnetic

field and its dual

bap =Fop/B,  Bap=Eappe"’ /2
o Arbitrary four-vector a* = (ag, ai, as, as) can be
decomposed into two orthogonal components

A v v o
ay = Npa” — Npa” = aj, —ayy,
e For the scalar product of two four-vectors one has

(ab) = (ab); — (ab)L = (aAb) — (a/b)

Orthogonal Basis Motivated by
Magnetic Field

Correlators having rank non-equal to zero, should
be decomposed in some orthogonal set of vectors

b = (g9)s B = (qp),

b = ¢” (M) — (gAg) g, DY) = g,

Third-rank tensor 7),,, can be decomposed
4 Hl)pi)p (k)
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Correlator of Vector and Tensor
Currents

Vector-current conservation and anti-symmetry of
the tensor current reduce the number of independent
coefficients in the basis decomposition to 18. Of
them, four coeflicients only are non-trivial.
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Yzl%ﬂ vanish in chosen basis

t = S1+ S9, U = (81 —82)/(81+82>
9 =q¢ +qi, 8=eBlQy]
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Photon Polarization Operator

Photon polarization operator P*(q) is related with
v — 7y transition matrix element and, consequently;,
with the correlator of two vector currents

My = —ie, (q) P"(q) &,

Photon dispersion relations follow from the equa-
tions

¢ —TT(q) =0 (A=1,2,3)

[TMN(q) are eigenvalues of the photon polarization
operator (electron loop is considered only)

3 pAHAN)

Puv(q) = Az_:l (%(A);2 H(A)(q>

As in vacuum, there are two physical eigenmodes of

Pﬂy(q) in an external constant homogeneous mag-
netic field

N =W NE, < =

Photon Polarization Operator in
Magnetic Field

In the magnetic field, IIN(g) contains both vacuum
and field-induced parts

, @
M(g) = =i P(¢) = Yy

Details about Y‘%) can be found in |2|.
Models beyond the Standard Model can give rise to
effective operators and the Pauli Lagrangian density

Lani(e) = =F55 [b(@)oui(@)] F* (@)

up = e/(2m,) is Bohr magneton, a. is electron
anomalous magnetic moment (AMM)

o Lanu gives additional contribution to the
polarization operator

e Contribution linear in the electron
AMM is related with correlator of

vector and tensor currents H/(Wp)

AMM Contribution to Photon
Polarization Operator

Field-induced part of IIM(qg ) is modiﬁed
V(q) = i P(¢") =~V + —a Yy
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U7 = qf cos(Btu) — g2 cos(Bt)

Notations are from |2|. Part independent on the
field is subtracted. For the electron, a., ~ «
and the AMM correction is small.

Conclusions

Two-point correlators in presence of constant ho-
mogeneous external magnetic field are considered.
Study of correlators of tensor fermionic current with
the others allows to investigate effects of the fermion
AMM in the one-loop approximation. Field-induced
contribution to the photon polarization operator lin-
ear in electron anomalous magnetic moment is cal-
culated and gives a rather small contribution in the
case of an electron.
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