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@ How many partial wave analyses do we have up to now, and
how many we will have from now on?

@ How many extraction methods for resonance parameters, poles
... do we have up to now?

@ What can we do with all of them?
@ Can we compare them?

Let see what happens if we do so.
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@ s - total center-of-mass energy squared
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N
Tab =), f(5) /2 ()72 Gij (5) i/ b (5)s ()

ij=1

o f5(s) - form factor
@ 7, - strenght constant

o The strenght constant and form factor define the decay of the
ith resonance into channel a

@ p,(s) - phase space factor

@ Gjj - dressed propagator
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MW phase space factor

da
fa (S) — 5 pa =
Qu+4/q2+ Q3 NG
@ @1 and Q> have to be defined e Zﬁ;;nceeln;ezzg:;zsjsmomentum for
for each channel ' :
o for N — 7N, = $ (5 = (mrp + mN)Z) (5 = (mry = ’"N)z)
Q1= Q2 = my, s
o for 1N — nN,
Ql = Q2 = my
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Parametrization
Channel propagator

Imaginary part of the channel propagator

Sm ga(s) = F2pa(s)

V.

Real part of the channel propagator
Once suptracted dispersion relations

b = s — 5 70 Sm ¢a(s’) de/

T (s’ —s)(s' — s0)

Sth

N
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Extrapolation

Pietarinen’s expansion

We also use Pietarinen’s expansion

N
o(s) = > caZ"(s)
n=0

to extrapolate imaginary and real part of channel propagator.
Function Z(s) can be either

Z(s)= L=V =%
at+s—so

Z(s)_a—i-\/s—iso

Q — /S — 5

or
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N
Top = Z VSM ¢a%ai GiivjpV/SM ¢p T =vV3Imdy" Gyv/Smo
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N
T = Z VSM ¢avai GijyipV/SM P T =V3Smoy' Gyv/Sm o

1,j=1

T ™ 2

nm nn  qml

m2r  w2n w3x2

—_—
T 0 0 wrl T2 T3 1 17mn 17 T 0 0
0 ™ 0 7l ™n2 ™3 G 2nm  2wm  2mww2 0 N 0
2 2 2 2 ~— 2
0 0 T <l T2 T3 A 3T 37n 37w 0 0 T
Sm o ~T ¥ Sm o
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2 channels and 2 poles & 3 channels and 2 poles

T w2
[7r27r Tr27l'2:|
———
g 0 Tl T2 G 1nn  1xn?] [77 0
[ 0 7r7r2:| L‘rﬂ'zl 7r7r22} ~ [Zﬂﬂ 271-71'2] [ 0 7r7r2]
—_—— 22777777 —_——
Sm & ~T y Sm &
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T w2
m2r  wln?
N ——
g 0 Tl T2 1nn  1xn?] [77 0
2 2 2 G 2 2
0 T <l 2] o~ (277 27w 0 T
—_—— 22777777 —_——
Sm & ~T y Sm &
T ™ w2
nm nn w2
m2r  w%n w2w3
—_—

T 0 0 wrl T2 1 1 12 g 0 0
0 ™ 0 nl ™2 G 27r7r 27”7 27r7r2] 0 ™ 0
0 0 w2 T2l w22 v T n T 0 0 w2

77777 N——
N
~
Smo ~T Smo

Pole Extraction from a World Collection of PWA



Motivation

T - matrix

Parametrization

After parametrization

Fitting procedure (Dressed poles)
Results

Conclusions

Form and phase space factor
Channel propagator
Examples

Dressed propagator

Number of parameters

So far
T 7™n w2
nm nmn nm?
m2r  w2n w37
N—e e —
T
I
T 0 0 7wl T2 T3 1 1mn 1rn? T 0 0
0 ™ (0] mnl ™2 73 G 2nw  2wm  27w3 0 T 0
2 2 2 2 ~— ) 2 2
0 0 T <l T2 <3 Pt 37w 37n 37w 0 0 T
Smo ’YT il SIm &

As we can see in this example, we have nine parameters. Generaly the number of the
paramaters are given by
NC X NP

which is the dimension of v matrices, where N¢ is number of channels, and Np is the
number of poles included in fitting procedure.
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Contains... & gives more parameters

Bare propagator Dressed propagator G is obtained by solving
Dyson-Schwinger equation
G0 — diei
YT s — s G =G®+ G°xG.
Self energy term This equation can be solved by inverting a N x N
matrix,
M s — s z = = -t
— S0,1 — £11 —£12 — 413
= Z 'Yciq)c(s)')’cj G = —X21 s—so2 — X22 —X23 :|
c=1 —ZI3;1 —X32 s—s0.3— Y33

@ where sp; are bare poles
@ So, finally we have (N¢ x Np) + Np parameters. ’
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T ™ w2
nmw nn 7]7r2
w2 7r2'q T
_—
=
Il
T 0 0 wl T2 T3 1 1mn 1nm? T 0 0
0 0 7Nl ™2 ™3 G 2nm  27n  2ww2 0 mn 0
0 0 2 2l 22 23 v 3T 37 372 (0] 0 2
TRTRTNTRINT) 4
Sm o ~T ¥ Sm ®
- 1
s—so0,1— Xu1 —X12 —Xi13 -
—X21 s —so,2 — X22 —X23
—X31 —X32 s —s0,3 — X33
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w3
2
nm nn nm
mr  w2n  w3r2
e —
T
I
T 0 0 Tl T2 T3 1 1mn 1mm? T 0 0
0 n 0 7l ™2 7n3 G 27 27n 22 (0] ™ 0
0 0 2 2l w22 23 llllllvllllll 3T 37mn 32 0 0 2
VSm o ~T ¥ VSm o
U
-1
s—s0,1—Xu —X12 —X13
—X21 s —so2 — Y22 —X23
—331 —232 s — 50,3 — X33

o — or
@ Magenta — Theortically obtained function
o

Red and blue — parameters to fit data
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Fitting procedure (Dressed poles)

Dressed poles

Dressed poles can be obtained by solving an equation

. s—so,1— X11 —X12 —Xi3
det(G™ ") = —¥21 s —s0,2 — X22 —3o3 =0
—X31 —X32 s —s0,3 — X33
Example: S11 partial wave
@ 3 channels
@ 3 poles
@ Fa08 7N — wN
@ 7G98 7N — nN
E 122 E 25
E o 2
E 18 E 20
B 16 _SE
'i E
I 12 Zamf & 15
{ 2y F
EPS ‘ 0 Exf
- o .
@ B e i) S
E =t : .
E ‘ h E =
-l 27 14 16 Z 37 34 = 1450 15 1550 T 1650 1 1750 1 1850 "
Re s [Gev?) Re W,_ [MeV]

Svarc, Zauner
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Conclusions

@ The first and the second pole position are stabile,

@ Positions of the third pole (most of them are in beetwen 1700
MeV and 1900 MeV) indicate existance of the third pole
somewhere about 1800 MeV.

@ If we want the third pole to be stabile it is nescesary to include
another channel in the fitting procedure.
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