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Dispersion Relation
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Cauchy contour
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Cauchy contour
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Application to ©N : High Energy Fit
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Lets compare both side of the sum rule

Solid line: SAID

Dashed line: Regge

excellent match !
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Checking Analyticity
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Application to Pseudoscalar Photoproduction
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Dashed lines: MAID 2001
Solid lines: Regge

Not perfect agreement

But similar features

J. Nys et al (JPAC)
arXiv:1611.04658

000

0.20

0.15}
0.10 |

0.05

0.00
~0.05

-0.10

-0.15¢

0.4

03¢
0.2}
0.1}
0.0¢

-01:

00 02 04 06 08
—t (GeV?2)

d o/dt (u b/GeV?)

1072}

o
L

1075}

-
~
-
-
.
-
~
-
-
-
o~
Q.
~

— E;®=4GeV(x1)
= Eab_seevmo )
— E®=8GeV (x107)
== Outliers

| I 1 PR TR T | 1 Ly a1 1 P |

0.0 0.2 0.4 0.6 0.8 1.0
-t (GeV?)




3
D0 mrmmm e ey o o ey e o e e ey
.

Amplitude Comparison for Yp — nNp

16 18 20 22 24
W (GeV)
L N X 72

ImvAL (GeV)

Im v A% (GeV™")

1.6

18

20 22 24
W (GeV)

ImvAY (Gev)

ImvAf (Gev)

Ay

i
0.0 mrmmm o o o o e o o e o o e e
.

16 18 20 22 24
W (GeV)

0.8 t=-0.5GeV’ |

0255718 20 22 24

W (GeV)

1.5:
1.0
0.5!
0.0;

l=-1.GeV2 71

-0.5}

16 18 20 22 24
W (GeV)

Im v A (GeV?) Im v A% (GeV?)

Im v A5 (GeV™?)

W (GeV)

16 18 20 22 24

W (GeV)

16

18 20 22 24
W (GeV)

Im v A? (GeV?) Im v A (GeV?)

Im v A% (GeV %)

1.

1.0}

0.8

0.67
0.4¢

0.2
0.0

-0.2}

-04

-1.5

6 18 20 22 24
W (GeV)

16 18 20 22 24
W (GeV)

16 18 20 22 24
W (GeV)



THE GEORGE
INDIANA UNIVERSITY  Jefferson Lab DNERSITY

BLOOMINGTON ®Thomas Jefferson National Accelerator Facility

WASHINGTON, DC

Joint Physics Analysis Center

HOME PROJECTS PUBLICATIONS LINKS

U.S. DEPARTMENT OF * National Science

E N E RGY : Foundation

'»-‘*\

JPAC acknowledges support from DOE and NSF

W (interactive webpage:

http://www.indiana.edu/~jpac/index.htm|

-

INDIANA UNIVERSITY

Indiana University George Washington University Bonn University
o Adam Szczepaniak Professor o Ron Workman Professor o Misha Mikhasenko PhD student
o Geo.ffrey Fox Professor o Michael Doring Professor
o %mlhf P‘:issemarpfr’g;fessm University of Valencia
© ZlmLondergan rTolessor Universidad Nacional Autonoma de Mexico
o Vincent Mathieu Postdoctoral researcher o Astrid Hiller Blin PhD student
o Ina Lorenz Postdoctoral researcher o Cesar Fernandez-Ramirez Professor
o Andrew Jackura PhD student Ghent Universi ty

Jeff Lab Johannes Gutenberg University, Mainz

eiierson La o Jannes Nys PhD student
Danilkin Postdoctoral h

o Michael R. Pennington Professor o Igor i Fostdoctoral Teseareher
o Viktor Mokeev Professor
o Vladiszlav Pauk Postdoctoral researcher
o Alessandro Pilloni Postdoctoral researcher



w ‘Interactive webpage:

INDIANA UNIVERSITY

http://www.indiana.edu/~jpac/index.htm| |

_ N
= —

4 " November 2016:

-

' o The yp — 7p page is online. 3
June 2016: ]

o The yp — J/¢p page is online.
o The N page is online.

October 2015:
o The KN page is online.

May 2015:

The website is launched.

The yp — 70p page is online.

The w, ¢ — 3w page is online. |

o
o
o
o The n — 3w page is online.

— 2ans SO T N _ o= ‘- _posma

- c _ L~ . T . -



ql ‘Interactive webpage:

INDIANA UNIVERSITY

" November 2016: N
' o The yp — np page is online. ,
June 2016: ]
o Theyp — J/v¢p page is online. ¢
_ o The N page is online. b,
October 2015:
-,ﬁ o The KN page is online.
| May 2015:
: o The website is launched. ;".
o The yp — 7'p page is online. ‘
1 o The w, ¢ — 3w page is online. |
1 o '

The n — 3 page is online.

7 = A S
- 5 _ o~ - . A -

© 0 0 0 0 O

http://www.indiana.edu/~jpac/index.htm| |

Resources

Publication: [Nys16]

C/C++ observables: C-code main, Input file, C-code source, C-code header, Eta-MAID 2001 multipoles
C/C++ minimal script to calculate the amplitudes: C-code zip

Data: Dewire , Braunschweig

Contact person: Jannes Nys

Last update: November 2016



w ‘Interactive webpage:

INDIANA UNIVERSITY

http://www.indiana.edu/~jpac/index.htm| |

¢ November 2016: % Resources
: o The yp — 7p page is online. ¥ o Publication: [Nys16]
1 ® o C/C++ observables: C-code main, Input file, C-code source, C-code header, Eta-MAID 2001 multipoles
June 2016: § © C/C++ minimal script to calculate the amplitudes: C-code zip
i ) § o Data: Dewire , Braunschweig
o Theyp — J/ Yp pageisonline. £ . Contact person: Jannes Nys
: o The wNN page is online. 1 o Last update: November 2016
October 2015:
o The KN page is online. § Runthe code
{  May 2015: } B inGevs
“ o { ©t cos
] o The website is launched. ¥ i GeV2 (mi . .
o The yp — 7’p page is online. b tin (min max step) |- 2] 9 Y] (0.0%
¢ o The w, ¢ — 3w page is online. | cos 6 (min max step) 0.85 It * 0.0t
% o The n — 3 page is online. o Start | [ omet
S Observable: photon beam asymmetry Observable: differential cross section
Download the the plot with Ox=t , the plot with Ox=cos . Download the the plot with Ox=t , the plot with Ox=cos .
gammap —> etap gammap —> etap
1 v v v v Y 1
099 +
098 ; '%
2
s 007} e
g £ 01 }
@ 096 | 5
095 | g
3
094 ;
Model Model
093 . . " " 001 0 - N - A . i e A
K1 09 08 07 06 05 -04 03 02 -01 0 -1 09 08 07 06 0OS 04 03 02 -02 0

t(GeV ?) t(GeV 2)



Methodology: A

Choose one single channel: yp — 7T0p

Fit independently low and high energy data
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Impose FESR as penalty function in fit
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Methodology: B

Choose one single channel: yp — 7T0p

Propose imaginary part (only real parameters)

Reconstruct real part from dispersion relation:
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Going Further: Eta-Pi @COMPASS

COMPASS PLB740
ArXiv:1408.4286

1 g : /
gg 3 _nn
6 F B ¥
- 0.4 3 T oo — 3 -
U 0.2 F T ~ .
® 0 F ~ -
2.0.2 F 77 ~ 7
©-04 F P
0.6 F
-0.8 F
-1 b o p » » p

1 1.5 2 2.5 3 3.5 4 4.5
m(nn~) [GeV/c?)

A. Jackura et al (JPAC), in preparation 19



Going Further: Eta-Pi @COMPASS

COMPASS PLB740 T > —@--» — T
ArXiv:1408.4286 P+
1 ¢
0.8 L o —-— -
-~ 0.4 F o -7 P
éﬂ 0-(2) 3 T R — > >
2 0.2 F Ui 7
© .04 F -
-0.6 : P - v T
-O-.? ¢ % p > > p L -

1 1.5 2 2.5 3 3.5 4 4.5
m(nn~) [GeV/c?)

A. Jackura et al (JPAC), in preparation 19



Going Further: Eta-Pi @COMPASS

COMPASS PLB740

ArXiv:1408.4286
1 ¢ , /
0.8 — _ 1,7
0.6 3 _r¥ -
- 0.4 F ™ _ _ > -
U 0.2 F -
® 0F 7T77 AT
2.0.2 F
S04 B P
-0.6 F
-0.8 F )
_1 - \ ¥ 3 3 o7 p > » p
1 1.5 2 2.5 3 3.5 4 4.5
m(nw~) [GeV/c?)
140 3 0.093 : . F
. < 2.
120 - < XD
100 | 0.091 b ; 1=
o,
&0 — Q
0.089 - § K
60 i E
’ RS C?
40 7 0.087 | . D 1!
20 = a/2 1320
(b)
0 0.085 ' ' '
05 10 15 20 95 30  1.308 1.310 1.312 1.314 1.316
mnﬂ_ [GeV] M :Re \/% [GeV]

A. Jackura et al (JPAC), in preparation

19

T --->--@-->»-—- T
= =
L T
s
0.340 : ; : —
0.320 | 2 . )
0.300 | 0
LRLSESKZZS R -
gg3E;z;g:;.::;g:::?;::z:::.;\f:::::::::::gz:
)
0.280 | .
0.260 |
(c) ’
0.240 ' ' ' '
1.71 1.72 1.73 1.74 1.75 1.

M =Re /5, [GeV]



Going Further: Eta-Pi @COMPASS

COMPASS PLB740
ArXiv:1408.4286

CcOSs '9GJ
| |
OO0 ©OO0OO0O

.
""l"'l"""'l"""""‘l'"""""

HODOERNONBE D -

1 1.5 2 25 3 35 4 4.5

m(nmw~) [GeV/c?)

I'=—2Im /5, [GeV]

140 9 0.093
120 4
100 | 0.001 -
80 4
0.089
60 i
40 1 0.087 |
20 i
(b)
0 0.085
0.5 1.0 1.5 2.0 2.5 3.0 1308

[GeV]

A. Jackura et al (JPAC), in preparation

1.310

1.312
M =Re . /sp [GeV]

1.314 1.316

19

T > —-@--> —
P+ f
e —
P
> >
-

0.340

T

U

0.320

0.300

0.280

0.260

0.240 !

1.71 1.72

1.73

1.74

M =Re /5, [GeV]

1.75

1.



80

Going Further: Eta-Pi @COMPASS

COMPASS PLB740 T > e @ - > — T
ArXiv:1408.4286 P+f
1 ¢
0.8 F /N —-——
0.6 F P
- 0.4 F T
é’ o.g : T _ > >
2 0.2 F T] ~ 7
S.04F & T
-0.6 F @ — g
1115 2 2.5 3 3.5 4 4.5 N 7
m(nm™) [GeV/c?]
b 3

FESR with Reggeons could reduce uncertainties on pole parameters
constraint exotic production

140

120 } & 5000

i © 4000
i = 3000

100

60 ~~ 2000

40 1000

20

Events

1.2 1.6 2 2.4 2.8

0.5 1.0 1.5 2.0 2.5 3.0 m(n"rr_) [GcV/c2]
myr [GeV]

A. Jackura et al (JPAC), in preparation 19



Summary: Methodology

Use constraints from analyticity: FESR
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Work in progress for KN — KN
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