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problems with LO pQCD in exclusive reactions
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similar final states but
different asymptotic
predictions

SFQT(-(S) ~ O(&S(QZ))

... but it does look different on
the Light Front
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sk Pion form factors : still a mystery
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3k Dispersive analysis cont.
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3k Dispersive analysis cont.

elastic inelastic R(s') o 6(s’ — (4m)?)

1 (g / F7r / R(s'
ey =14 L [ a O Pnle) 4 RS

e s'(s' — s)

solution
N(S) < inelastic cut
Fo (s) =

2 ( ) D(S) = elastic cut

on shell P-wave it

amplitude ¢ = arctan Re /(1 — Im tp)
input: t(S), R(S)
on shell, exclusive ntm-> X output: F27T (8)
amplitudes + associated form
factors
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X Inelastic contribution (I)
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FIG. 8:

zation.

fit to phase shift ¢
below s'2=1.9 G4V
and Regge abové

isovector, P-wave amplitude, txx(s)/(grgx) (solid lines).
The dashed line is the result of the K-matrix parameteri-

Real (top) and imaginary (bottom) parts of the

100
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why reggezation enhances
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pion transition form factor
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From the s-channel:

resonances (p,w)

at low energies ——_ _
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X

M.Gorchtein, P.Guo, A.P. Szczepaniak
arXiv:1102.5558 (PRC in press)

I | I T | T
| ® BaBar i
03 m CLEO a
. o | A Belle
; S - pt2= | GeV2 |
(QD)OZSN__ + _ M2=5G6V2 |
/v? ----- ""~—___~ ~~~~ .. MJQ’_loGe\]2 -
v B N —
.02 | % \
P i”% o |
T 0.15- (Qz)a enhancement from ‘ "'.1!‘ '.:iu |
coaibe |
multi-particle production i
0.1 Y
. | . | . |
-40 -30 -20 10

s [GeV’]

-
’

— \

4

multi-particle ladder
-- Reggized quark (aka
diffractive dissociation)

curves:

dispersion relation
solution with reggized
quarks to describe
large-s region

Friday, August 24, 12



- 03

~ S 025 et L T---~ """ " }
2 3 =
O] O r -
- ~ 02 3 l
& S
Q,> O yy*—n (BaBar) < 015 O yy*—n' (BaBar)
s vV yy*—n (CLEO) 'L'E YV yy*—n'(CLEO)
& B y'—ny (BaBar) & 01 ® y'—n'y (BaBar)

¥ y'™—ny (CLEO) ' ¥ vy'—n'y (CLEO)

— Unitarized VDM 0.05 — Unitarized VDM

- = VDM + Regge (Bn=0.038, u=5 GeV)‘ ’ - = VDM + Regge (Bn'=0.025, u=5 GeV)

0 1 1 1 l 1 1 1 l 1 1 1 l 1 1 1 l 1 1 1 l 1 1 0 1 1 1 l 1 1 1 l | | 1 ' 1 1 2 l 1 1 1 l 1 1
0 20 40 60 80 100 0 20 40 60 80 100
Q? (GeV?) Q? (GeV?)

Figure 3: Left panel: experimental data for |Q2F,,~,(Q2)| in the space-like region from Refs.
(23, 22] and high-Q? timelike data from Refs. [24] in comparison with unitarized VDM (solid
line) and our full model (VDM + Regge) with pu? = 5 GeV? (dashed line). Right panel: the
same for |Q?F, .. (Q?)|.
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Summary

% 1In the available energy range f.factors dominated by resonances

¥ Complete analysis requires self consistency: (e.g kaon form factor, Im part of
inelasticity )

%k Importance of Regge trajectories and not elementary particles
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