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Experiment vs. Lattice QCD

A Higher and higher statisticsU

A Lots of multiparticles
decay channels availablé

A Scattering information entangled to
production mechanisms

A Experiments happen at the
physicalpoint onlyU
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A Orthogonal systematics

A Scattering information separated from
production;unaccessible channels

A Although QCD is rigid,
one can vary the input parameters
(quark masses) andé¢ )and study
the effect on amplitudes/

and aomeT




1ueu1ued>k3

and aome]

Intermediate step through a-Body isobar
(partial wave truncation)
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Intermediate step through a-Body isobar
(partial wave truncation)




Light spectrum (1-particle correlators)

3000 | HadSped®RD88, 094505
- = = =
[ . —
2500 | —+
LB 4 4 . — — -
' — f - - m =
‘:. - = = g3+t 4+t 3+- - 0t 27"
2000 | L — o=
> _— g — 1_+\ _
20 = 9=~ 2*+ I3 1
< _ I — P oI
1500 The higherthemass, 7 _ _ —— ‘. '
the more channels opent ;+- o+
1++
1000 - 77 e w* T / { My = 392MeV‘
o WPpCom 24% % 128
1 /s
. o isoscalar ¥
ol w(p T Qe |
1sovector
O*Jr
A.Pillonic Experimental motivation fomultihadronson the lattice 7



3-body stuff

Unitarity constraints on the Isob&pectator amplitude
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® B-Matrix composed of OPE and Contact

A. Jackura

Contact (Real Function) OPE (required by unitarity)

(1= djx)

M. Mai, B. Hu, M. Doring,
AP, A. Szczepaniak EPJAS3, 9, 1

A. Jackureet al., to appear

D. Sadasivaret al., in progress
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,G(JPC) — 1~(1++)

Mass m = 1230 + 40 MeV U]
Full width T = 250 to 600 MeV
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Despite it has been known since forever, the resonance parameters of the
@ (p ¢ @ are poorly determined

The production (and model) dependence is affecting their extraction
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Thew p ¢
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The extraction of the resonance in thi@lecay should be the cleanest,

but the determination of the pole is stilinstable

(Lattice simulations with stable, Lang, Leskovec, Mohler, Prelovsek, JHEP 1404, 162
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Thew pcom

l){ M. Mikhasenko, A. Jackura, &Pal., to appeat

We can use these models to fit © ¢“
and describethe&d p ¢ @ @

The dispersed improved model describes
better the data at threshold
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“ 1P o “ndiffractive production

10 = COMPASS, PRD95, 032004 (2

41](126())!;5.l Slide by B. Ketzer
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Deck amplitude

" (becam)

€ = +: natural

parity exchange

IP

€= — unnatural

parity exchange

target

recoil

This production mechanism allows for a nonresonant contributiosck effecy

Precoil

Because of the light mass of the pion, the singularity is close to the physical region
and generates aeaking background
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(Do’ ‘o ¢

The strength of the Deck effect depends on the momentum transfesred
but the precise estimates rely on the model for the Deck amplitude

xp — a-x-xtp (COMPASS 2008) x~p — a-a-ntp (COMPASS 2008)
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Coupled channel (p o 1%t — “
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A strong signal is also observed-in“ , consistent with the naive
expectation for a hybrid meson

Having theo “© ¢ “scattering data from Lattice will allow for a
coupled channel analysis unaffected by the Deck effect
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Coupled channel’ (p ¢ 11 9t —

A Coupled channel analysis-of‘and—
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A. Rodas, Aét al. (JPACY)o appear
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Coupled channel’ (p @ T 9t — “

Production amplitude ,
* : 0 (1)
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Coupled channel’ (p @ T 9t — “

Production amplitude

o, 0@
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Ol
Thet¢ (i)Y i haveleft hand cuts only
Scattering amplitude processdependent smooth

Having access to scattering directly can helg
reducing systematics
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