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T(S, t) has a right- and a left-hand cuts » ¢
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'Roy Equations

/» S-,P-wave above smax and other waves
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Relevant for sigma and kappa resonances

Constrained fit to data:
Solving Roy equations:
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DIRC@GlueX

Current resolution is ~ 2 GeV
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DIRC@GlueX

Current resolution is ~ 2 GeV

DIRC will extend resolution to ~ 4 GeV

Data in high mass region will be available!
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Odd waves have exotic quantum numbers
(in the quark model sense)

COMPASS Phys. Lett. B740 (2015)
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Dispersion Relations L

A(S, t) has a right- and a left-hand cuts » ¢
has no other singularity on sheet | s —» @
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Dispersion relations constrains parametrizations
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Photoproduction:

. High energy model for 7 A photoproduction beam asymmetry: (in construction)

. High energy model for p, w, ¢ photoproduction spin density matrix elements: (in construction)
. High energy model for ' photoproduction beam asymmetry: vp — n('] P page

. High energy model for 7 photoproduction: yp — 7p page

. High energy model for 70 photoproduction: vp — 0 P page

. High energy model for J /v photoproduction: yp — J /4 page
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lp Interactive webpage:

INDIANA UNIVERSITY

http://www.indiana.edu/~jpac/index.html
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JPAC Interactive Website http://www.indiana.edu/~jpac/index.html 1s

Simulation Results

Beam energy in the lab frame (target rest frame): Download the output file: EtaP-BA.txt

E, in GeV 9.00 C Download the plots: BA.png ,kVA .png , ratio.png
EtaP/Eta Beam Asymmelry
Natural exchanges (vector exchanges): [show/hide] 1 |
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Unnatural exchanges (pseudo-tensor exchanges):[show/hide] 1.0025 |
Resources -
o Publications: [Matl7a) 1.0015 |
o C/C++: C/C++ file
o Input file: param.txt , EtaBA.txt . 1.001
o Qutput files: EtaP-BA.txt .
o Contact person: Vincent Mathieu et |
o Last update: May 2017

1 L L i i i A H L i A -
-1 -09 -08 -07 06 -05 -04 -03 -02 -0.1 0

Format of the input and output files: [show/hide] t (GeVA2)
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Checking Analyticity

Match low energy (PW)
and high energy (Regge) 60! Im A" (v, t=0)
imaginary parts | /7

> | T
Q a0 :
'E ,,,,, —— Regge Model
,,,, —— SAID
,,,, —  New Amplitude
) 20} .
Partial waves Regge poles
(b)
Of: . : . : o
P I a b 0.0 0.5 1.0 1.5 2.0 2.5
2-3 GeV ekl

Reconstruct the real part
from the dispersion relation

o0 /
Av.t) — g/ Im A(v 7t)1//dV/

T )12 )2

0

VM et al (JPAC) PRD92 arXiv:1506.01764 2l



Inelastic Scattering

7T\ Ui _ N Im F(s) = p(s)t™(s)F(s)
F t
S~~~ F'(s) = Fr(s) + Fr(s)
T T F_R has only right hand cut

F_L has only left hand cut

Omnes solution (for known F_L)

F(s) = Fy(s) + t(s)% /OO p(s) EL(s')

s’ — s

s"VFr,(s")

s’ — s

Check:  Im F'(s) =0+ pt™(s)t(s) /OO pl ds" +t*(s)Fr(s)
Im (AB) = [Im A]|B+ A*Im B

We know how to parametrize t. We need to fit or to model F_L
22



Fta-Pi @COMPASS 2

A. Jackura et al (JPAC) and COMPASS, COMPASS PLB740 (2015)
arXiv:1707.02848
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Fta-Pi @COMPASS

High energy beam: p, , = 190 GeV
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24 COMPASS Phys. Lett. B740 (2015)



