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The theory of hard exclusive processes was formulated within
the factorization approach to perturbative quantum chromodynamics
(pQCD) in 1977-1981
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The photon-pion transition y*y > n? is of special interest
a)it is the simplest process for theory;

b)related to the axial anomaly when both photons are real;
c)At large photon virtualities has simple asymptotics [6,7]



Photon-pion transition form factor:
In the pQCD factorization approach
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BABAR surprise 2009

(and CELLO-1991, CLEO-1997) data
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Nonperturbative Nonlocal QCD Approach to y Form Factor

And its asymptotic properties AED JETP Lett. (2003)
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We use for the Dynamical Quark Mass the model
m(k®)=M, exp(-2Ak?)
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Meson mass--shell condition

The dynamics depends on the parameters:
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The basic result for asymptotic

2f5 ¢ 4 2o (X)
o D(xa?)

where D(kz) IS the nonperturbative quark propagator

AED JETP Lett 2010
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The Distribution Amplitude is
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The pion transition form factor (2009)
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F (M2:Q%,0)= B\f[( Fu(mj;QZ,O)—ZFS(mj;QZ,O))COSQ(mj)_
—\/E(SFu(mj;Q 0)+ Fs(mj;Qz,O))siné’(mj),

F,.., (M2;Q%,0)= SI[( F, (m2:Q?,0)-2F, (m2;Q%,0))sin6(m? )+
+\/§(5Fu(m§.;Q 0)+ Fs(mj.;Qz,O))cose(mj),

Very strong meson mass--shell dependence!

It is misleading that from BABAR data possible to extract
separately nonstrange and strange form factors!!!
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The eta transition form factor (2011)
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The eta’ transition form factor (2011)

CELLO (y'y—>n")
CLEO (yy—>n’)
CLEO (e'e==>y7)
BABAR (v v—>1")
BABAR (e'e-->yn')

o] T - Saturating !
P

M, =135 MeV
g M, =250 MeV
S Model 1 0
: Model 2 H(mj) ~—30
—.=--CLEO fit
-: y y y y s & .1'0 2 y y 2 & 3 & :“;0

Q’(GeV?)



(Q%)(GeV)

Ny

Q°F

The eta. transition form factor (2011)

ol = BABAR
8 R =
I '+.-' - &.:--"#’%#"- L
. i’% ; -.=--BABAR fit

,{ - - - Model
1A
/
D ¥ ] [ [ | [
0 10 20 30 40

Saturating !

M. =1550 MeV



The PS meson Distribution Amplitudes

T
6 -
’ -==7
. i ! ‘._‘ —==n'
:I ' e
- ) .
Dot
4r AT
N 1 "s"; .
= sl ¢ i Picked !
e 3
= i ‘t '.‘
.’.‘l .’f\
2r /! W
n f'i-_—-—--__".'\
.17 bt
TFH Y \ -\h"": -
- - - /. ,; ‘ ‘\ oo
s 7 . Y.
0 N P Y S : . ST
0,0 0,2 0,4 0,6 0,8



CONCLUSIONS
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and found that the data for Q*F(Q?) exceed the asymptotic Brodsky-Lepage limit
and, moreover, continue to growth — BABAR puzzle

2. BABAR measured photon-PS form factors (PS = n,n’,n;) and found that this growth
absent or not evident (for n) — BABAR puzzle 2

3. The growth of the pion FF is explained within the nonlocal chiral quark model that
generates the flat-like Distribution Amplitude and then Q*F(Q?) ~In(Q?)

4. By using the same model and parameters we are able to explain all BABAR data
simultaneously

5. Pion and Eta DAs are flat-like and FF grow,
Eta’ and EtaC are strongly peaked and FF are saturated

6. BABAR data, if will be confirmed, point out on specific properties of quark
dynamics in the pion and of the underlying QCD vacuum



