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Formalism

For real part we have:

Ref(z) = l][m Imf(z/)dzl

/
T) oo < —2

For imaginary part we have:

Imf(z) — _l][—i_oo MCZZ/

/
T) oo < —2

Where { is a Principle Value integral and Im f(z) — 0,z — oc.
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Even functions

f(=2z) = [*(2)

T 2Imf(2)

Ref(z) = ;]{) R dz’

2 [T° 2/ Ref(Z)
Imf(z):—;]{) 3 dz’
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Odd functions
f(=2)=—=f*(2)

Ref(z) _ g]é-l—oo Z’I??lf(zl)dz,

T 2’2 - Z2

—+ o0 R /
Imf(z) _ _;]{) ZZ,;i(zQ) ds'
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Dispersion Relations for Invariant amplitudes

ole 2 o0 I// ImB(I) V’,t
ReB) s(v,t) = BDP° (1, 1) + _][ 1/ 12,6 1)

T V’2 _ 1/2 ’

thr

ol 2v [, ImB{" (V1
ReB{" (v,t) = B 7! (u,t)+—”][ ay B (VL1

T V/2 _ V2
thr

B, By, Bg are crossing even functions By is crossing odd for m° and 1 photoproduction.
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Dispersion Relations for Invariant amplitudes

(1)

2 > VImB; 4, t)
e 1,296( ) 1 (V7 ) _I_ T Vthry V/2 . V2 )
(1)
1 1) pole 2V ImB (V t)
ReBé )(Vat) = Bq;( 7 (v, 1) |+ T dy V2 —p2
Vithr

B, By, Bg are crossing even functions By is crossing odd for m° and 1 photoproduction.
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Resonance content of CGLN Amplitudes

Qualitatively up to Imax=3 (F-waves)

(0: By, S11(1535)

1: (Mg + Er)x+ Mi— Pi3(1720), Py1(1440), Py (1710)

2 (May + Boy )z 4+ (Mo + Eo_) Di5(1675), Dy13(1520), D15(1700)
3 (Msy + By )a® + (Mz— + E3_ )z Fi5(1680)

Fl(W, ZIZ) =
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FQ(W, LIZ‘)

Resonance content of CGLN Amplitudes

)
1:
2

\3:

Qualitatively up to Imax=3 (F-waves)

(M + M) Pi3(1720), Py, (1440)
(M2_|_ + Mg_)ZC D15(1675), D13<1520), D13(17OO)
(M3_|_ + Mg_)ZIZ‘2 F15(1680)
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Resonance content of CGLN Amplitudes

Qualitatively up to Imax=3 (F-waves)

(1 . (E1_|_ — M1_|_) P13(1720)
Fg(W, ZIJ) — 2 (E2_|_ — Mg_)CE -+ (EQ_ + Mg_) D15(1675), D13(1520), D13(1700)
3
\

(M3_|_ — M3_|_)ZIZ2 + (Eg_ + M3_)£U F15(1680)
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Resonance content of CGLN Amplitudes

Qualitatively up to Imax=3 (F-waves)

(May — FEay — Eo_ — Ms_)  D15(1675), D15(1520), D15(1700)

4 7
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Resonance content of the Invariant Amplitudes
e Bi(F1, Fy) — Si1, P13, P11, D13, D15, Fis
e By(F3,Fy) — P13, D13, D15, Fis
e Bgs(Fy, Fo, F3, Fy) — All resonances
(

e Bg(F1, Iy, F3, Fy) — All resonances
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Results fort = —0.2GeV?

13
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Results for t = —0.2GeV?
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Results for t = —0.2GeV?
ReB1(GeV?)

ReB1
21
1r 4
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Results for t = —0.2GeV?

ImB2(GeV )

| | | | | W(MCV)
1800 2000 2200

[— MAIDlSd]
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Results for t = —0.2GeV?

ReB2(GeV?)

ReB2
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Results fort = —0.2GeV 2
ImB6(GeV ™)

[— MAIDlSd]
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Results for t = —0.2GeV?
ReB6(GeV ™)

-
— MAIDI15d
— DR
—— Discrepancy
. J
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Results for t = —0.2GeV?
ImB8(GeV ™)

[— MAIDlSd]
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Results for t = —0.2GeV?
ReB8(GeV ™)

1400

21
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Results fort = —0.5GeV/?
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ImB1

10

(@)
T T T I T T T I T T T I T T T I T T T I T T T

Results for t = —0.5GeV?
ImB1(GeV™?)

[— MAIDlSd]
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Results for t = —0.5GeV?

ReB1(GeV~?)

1800

24

| W(MeV)
2200

-
— MAIDI15d
—— DR
—— Discrepancy

. J
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Results fort = —0.5GeV?
ImB2(GeV )

[— MAIDlSd]
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Results fort = —0.5GeV?
ReB2(GeV?)

-
— MAIDI15d
woMey) o
—— Discrepancy
. J
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Results for t = —0.5GeV?
ImB6(GeV ™)

ImB6
I 4 | 100 1800
N [— MAIDlSd]
Ll
Sl
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Results for t = —0.5GeV?
ReB6(GeV ™)

T ————— p
—— MAIDI15d

— DR

—— Discrepancy
. J
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ImB8
12

10

Results fort = —0.5GeV?
ImB8(GeV™>)

[— MAIDlSd]
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Results for t = —0.5GeV?
ReB8(GeV ™)

-
— MAIDI15d
wMeV) | DR
—— Discrepancy
. J
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Results fort = —1.0GeV?
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Results fort = —1.0GeV?
ImB1(GeV ™)

ImB1

25

20

15 [— MAIDlSd]

10
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Results fort = —1.0G eV ?
ReB1(GeV~?)

-
—— MAIDI15d
—— DR
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| 1600 800 2000 2200 — Discrepancy
r . J

-10 -
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Results fort = —1.0GeV?
ImB2(GeV )
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Results fort = —1.0GeV?

ReB2(GeV?)

ReB2

le
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Results fort = —1.0GeV?

ImB6(GeV ™)
ImB6

I [— MAIDlSd]

\ \ \ \ W(MCV)
1400 1600 1800 2000 2200
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Results fort = —1.0GeV?
ReB6(GeV ™)

[ ——— W(MGV) e

2000 2200 — MAIDI15d
— DR

—— Discrepancy
. J
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Results fort = —1.0GeV?
ImB8(GeV ™)

ImB8

[— MAIDlSd]
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Results fort = —1.0GeV?
ReB8(GeV ™)

ReB8

[ MAIDI5d
i . wmmev) | — DR
s \— Discrepancy)
-15
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Results for CGLN amplitudes

Results for W = 1500M eV

40
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Results for W = 1500M eV

ReF1(mfm),W=1500 MeV
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Results for W = 1500M eV

ReF2(mfm),W=1500 MeV
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Results for W = 1500M eV
ReF3(mfm),W=1500 MeV
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Results for W = 1500M eV

ReF4(mfm),W=1500 MeV
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— DR
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Results for W = 1600M eV
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Resulis for W = 1600M eV

ReF1(mfm),W=1600 MeV
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Results for W = 1600M eV

ReF2(mfm),W=1600 MeV
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Results for W = 1600M eV
ReF3(mfm),W=1600 MeV

4

/—DR

. o | — MaIDI5d-2
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Results for W = 1600M eV
ReF4(mfm),W=1600 MeV
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Results for W = 1700M eV
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Results for W = 1700M eV
ReF1(mfm),W=1700 MeV
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Results for W = 1700M eV

ReF2(mfm),W=1700 MeV
6
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Results for W = 1700M eV

ReF3(mfm),W=1700 MeV
6
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Results for W = 1700M eV

ReF4(mfm),W=1700 MeV
10 -

— DR

— MAIDI15d-2

0.5 1.0
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Results for W = 1800M eV
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Results for W = 1800M eV

ReF1(mfm),W=1800 MeV
10

N
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Results for W = 1800M eV

ReF2(mfm),W=1800 MeV

5 —
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Results for W = 1800M eV
ReF3(mfm),W=1800 MeV

\ — DR
L N‘O — MAID15d-2
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Results for W = 1800M eV

ReF4(mfm),W=1800 MeV
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Multipoles
Results for EO+
EOP(mfm)
EOP
sl
‘ ! ‘ ‘ ! ‘/‘f ‘ ! ! ‘ !
1600 ) 2200
Sl
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Results for E1+
E1P(mfm)

EIP
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— DR
- wmev) | — Re(MAIDI15d2)
— Im(MAID15d2)
\_ J

61



Dispersion relations MTZ Collaboration Meeting, Mainz 16.02.2016

Results for M1+
M1P(mfm)

MI1P

4 N\
— DR
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\_ J
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Results for M1-

MI1m(mfm)
r \
- DR
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E2P

0.2

E2P(mfm)

Results for E2+
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Results for M2+

M2P(mfm)

M2P
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E2m

E2m(mfm)

Results for E2-
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Results for M2-

M2m(mfm)
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Results for E3+

E3P(mfm)
E3P
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Results for M3+

M3P(mfm)

4 N\
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Results for E3-

E3m(mfm)

E3m
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Results for M3-

M3m(mfm)

M3m
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— DR
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2000/ VMV 1m(MAID15d2)
\_ J
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Conclusions

e \We have multipoles!!! :)
e Spikes :(

e Things such as number of points, accuracy, bugs need to be studied :]
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