ily

Exclusive two-pion photoproduction

Antoni Szczurek

INSTITUTE OF NUCLEAR PHYSICS
POLISH ACADEMY OF SCIENCES
IFJ PAN
AND
UNIVERSITY OF RZESZOW

Exclusive 2pi ..., TILAB2005



il? Processes included

Continuum contribution
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ﬂ? Model of the continuum
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Regge factorized form:
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In the Gottfried-Jackson frame,
€Ny ==%£1) -k = ZF\% sin(fqy) exp(+ioay)
e\, ==x1) - k_ = j:\% sin(fqy) exp(+ioay)
ty —my; = —2qks = — (M — t)(1 F Beosh) .

Small M,,;+,,- and large s
= s, and s_ are also large.

The factor F,,(t.) takes into account the extended nature

of the exchanged patrticle.
There are two vertices with an off-shell pseudoscalar
meson. Let us take the factorized ansatz:

Fos(t:l:> — ngs(QzatiamM) ' ch“'r(ti) ;
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At high energies 2— 2 quasielastic amplitude:

+ , .,
M%\, Plsy,t) = is4 Uf\fip(si) exp (%t) O\ -

#® The Kronecker 0, reflects explicit imposition
of the nucleon helicity conservation.

® The total cross sections for w*p or K*p are
well-known experimentally. We use Regge-inspired
parametrization of the world data for the total cross
sections by Donnachie and Landshofft.

#® Slope parameter 5 should be taken as a slope of
the elastic scattering data for ==p or K=p
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ﬂ? Current conservation ?

The amplitude is not yet complete — it does not satisfy EM
current conservation. The current is given by

Fos(1 - F(t_
JH = 2¢ [ki ( +2 My P(s_,t) — K ( 2 M%Tp(er,t)
+ — My L —my
so that the amplitude can be written as
— + o
MEA%,M P=e,(\)J"(s,t,s0,t,5-, 1)

Current conservation implies ¢,J* = 0, while we find

G J* = —de | Fog(LONCL P(s_ 1) — Fou(t )M P (s, t)} .
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The origin of current nonconservation is two-fold:
#® non-pointlike nature of exchanged particles (F,, # 1)
o difference in M Tp and M ~—p scattering

The latter implies that EM charge flows differently in
Mtp — M*T™p and M~ p — M™p.

Since photon couples to all charge currents, there has
to be a correction which reflects this difference.

Let us separate the corrections to the current from the
upper (meson) and lower (baryon) vertices. We define:

Iy = % [FOS(t+) + FOS(t—)]

and
M

- +
LIV, P(s 1) = ML P (s, t)}
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The total current can be written as
Jt=J5L+ Jy +Jy , where

kY kH
JE =92 — — F. M F_M_
¢ €[t+—m?\4 t_m?w](Jr o )
IS a conserved current,
I EH
JE =9 + - F.M_
N €[t+—m?\4+t—m?\4] i

IS non-conserved (M "p # M~ p ) and

k! k-
- 5 T 2 ]FM+

J&zQe[

IS non-conserved due to the dynamics in the meson vertex.
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The additional contribution to the current required by
current conservation will depend on meson variables
for Ji, and nucleon variables for .J},,

Jn — I+ 0J%

+ p')H
570 — ¢ P F.M.
v glp+p) "
and
J]/\} — JJ/\} +5J]/(4
ky + k¥ (kg + k)"
5“:2(+ F M, =—4 F M
gl G(J(k++k—) " ) t— M5y "

To avoid an unphysical pole at t = M3,,,, this equation
implies that /' (t = M3,,,) = 0.
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§fp Corrections restoring current conservation
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Monopole off-shell form factor with M,, = 1 GeV
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¢fs> GJ versus SCH
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il? Resonance contribution

—p —T T € 0
MO (508 M, 0.0) = Ceonw — MEL(5,1) frn (Mon)Yin, (0,6

Vo

o Bt
Mf{oﬁ(s,t) =500 (5)exp ( ;P ) Oy -

N VMU (M)
M2 — M2_— iMyT(M,,)
M2 — 4m2\3/?

fBW(MTFﬂ')

where I'(M,) =T (

UZ%’;(S) — % [Ofﬁp(s) + Jff_tp(s)} .
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il? st invariant mass
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il? Resonance-shape modification
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#l Spectrum decomposition
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§lp Partial wave decomposition
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il Low energies

o o
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SLAC bubble-chamber experiment
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il Intermediate energies
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#lp KK production
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§lp Angular distribution of pion in SCH frame
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¢l Predictions for GlueX at TILAB
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Forward-backward asymmetry
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§lp Kaon angular distribution

do/ dcosd (ub)

FOCUS energy W = 10 GeV
B=6GeV—2

Exclusive 2pi ..., TILAB2005



#lp Kaon forward-backward asymmetry
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il? DD invariant mass
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il? Integrated cross sections
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ﬂ? Conclusions

Three-body (Deck) continuum:

# Modifies line shape of the p° resonance.
#® | eads to a specific dependence on Mendelstam t

# Leads to forward-backward asymmetry for positive
and negative mesons in GJ frame

# Explains the size and shape of the continuum
for K+ K~ channel

WARNING !!!

The Deck-like continua may be important in interpretation
of the so-called mesonic exotic states;
to be analyzed in future
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