
What and idiot like myself  would like to do

Write fortran for 
A(input=4-vectors,param; output=cmplx number)

Fit in several different ways, moments, 
data,projections, Dalitz plots

Change amplitudes frequently 

Compare an arbitrary projection of  the data 
with theory

Do it fast  and use only a combination 
of  fortran + point and click 



Amplitudes are complicated and may take a 
long time to compute 

Computation of  “normalization integrals” is a 
computer science problem which must have a 
solution

What Would Geoffrey Say 

Convergence after O(10) iterations <-> 
physics is correct 



Amplitude parametrization : beyond 
the isobar model

1. t-channel expansion

2. deficiencies  of  the isobar model

3. examples 

4. analysis plan



What characterizes t-channel amplitudes is 
that the s-dependence factorizes (unlike in 
baryon resonance production) 

Amplitude factorization γp → π
+
π
−

p

= sum of  t-channel processess/t >> 1

exchange + reggions
(Delta production)

isobar model = particular 
approximation to this type 
of  amplitudes 



Pomeron

Dual description, in terms of  (t-channel) forces 
is appropriate outside the resonance region

Justification for t-channel expansion 
γp → π

+
π
−

p

Resonance region

Eγ = 3 GeV →
√

s = 2.5 GeV



What does isobar model miss

2 fastincludes fsi

leading (Pomeron) 

Ae
iδ

cos δ + Be
iδ

sin δ

in a single partial wave



Inelastic processes can produce 
resonances directly ! 

e
iδ(M) cos δ(M)

Diffuse  source suppresses 
resonance production
 (Watson theorem)
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Inelastic diffraction,  (W > 2 GeV)
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A.Szczurek, AS. 
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−
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Lesniak, Kaminski, Bibrzycki, AS



...when applied to KK photo-production

1. DESY (1978) Eγ = 4.6 − 6.7 GeV

|t| < 0.2 GeV
2

total photoproduction S-wave

cross section

σS = (2.7 ± 1.5)nb

for the resonant component

2. Daresbury (1982) Eγ = 2.8 − 4.8 GeV

|t| < 1.5 GeV
2

σS = (96 ± 20)nb

total photoproduction S-wave

cross section



Partial Wave decomposition cont.

I(Ω) =
∑

λ=±,s1,s2=± 1

2

|Ampl(λ, s1, s2)|
2

Ampl =
∑

LM

TL
M (Eγ , t, M ;λ, s1, s2)YLM (Ω)

Notation

e.g. with S and P waves only



Fit to Daresbury, 4GeV data





Ascoli & Wyld

3pi Deck
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B-W : unitary in sub-channel energy 

s2

s1

= +

f2(s2+) – f2(s2-) = 2iρ(s2) P.V.s f1(s1)/D1(s1) 

fi = fi(si,M)

Has to depend
on 2-particle 
energy




