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Perturbative calculations
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A general form of 7,. contains two Lorentz structures

/) - - - e
T;u/ — T {wT(qz) (_qu;u/ —I_ quqafau 2 quafau) —I_ ’UJL(QZ) quqa.fau]
472

fuJ/ — 5 EHV,75f76 . flﬂ/ = ’{5“6,/ — k:,,e,,,

Rosenberg ’63, Bell-Jackiw '69,Adler 69 calculated | loop

1 daa(l —a)

wiTOP = 2 pl0P — AN, Tr AV V
& = 0 a(l — a)Q? 4+ m?

Q* = —¢°

In the chiral limit m = 0

wi_lo‘)p lm = 0] = 2 w;_loc’p lm = 0] =

2N, Tr (AV V)
Q2
Nonvanishing longitudinal part represents AB] anomaly

(/ ~ (/ = -
qVTp,v v R szL qafau o ﬁ N, Tr (A Vv V) qafau

Nonrenormalization,Adler-Bardeen theorem, implies
that wy stays intact when gluon interaction is switched on.
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Nonrenormalization theorem for

the transversal part
The relation

wr[m = 0] = 2wy[m = 0]
valid at the one-loop level gets no perturbative corrections.

At m = othe diagrams are symmetric under permutation
p — v, indices of the vector and axial currents.

For the symmetry to hold it is important that the

part ‘4" fu produces just a constant in ¢ term in T, .
The singular part is symmetric and the constant term is
fixed by the conservation of the vector current.

(Independence on q is an alternative derivation of the AB
theorem).
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If Pauli-Vilars regularization is used to provide the vector
current conservation then the antisymmetric part comes
just from regulators.

Thus, the crossing symmetry relates the transversal and
longitudinal parts and the AB theorem on the absence of
perturbative corrections works for both.

For a general kinematics the relation was found in

2004 Knecht, Peris, Perrottet and E. de Rafael and checked in
2006 Jegerlehner and Tarasov .

What about nonperturbative corrections!?

None in the longitudinal part (‘t Hooft consistency
condition) should present in the transversal part --
there is no massless spin one states.
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Nonperturbative effects and OPE

A

T = i [ d'e e T{i.() 5(0)F = D0 cEuNNE
Ty = (0] Ty [7(R)) = 3 €l (@) (0] OF3% 5(R))

(01 05° y(k)) = = i f

Tw=Y {ch(a*)(-¢*O%, + 2,97 0%, — g
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The next d=2 operator

(84 e — '8 ]'
(’)fﬁ— —1qfO Pe qf = 56
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In the chiral limit the difference between longit
and transversal parts shows up at the level c

i
2

fermion operators. o

Za
zZd

8TasQq
B—

gt (Yakvu —vukva)a ® @t (v kv —v*kv.)vs5q
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Applications

A Hadrons in the electroweak corrections to g-2

a, " = 154(1)(2) L0

A Magnetic susceptibility of quark condensate

N. 1
470OF0 (335 MeV)C

=

X:

ca

A Hadronic light-by-light in the

-~
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