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Resonance structure and production
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Scattering in the finite volume I
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wv( Finite volume corrections

Infinite volume: Watson's theorem.  H(s) = Aga(s) M(s)

e S -G ¢

Finite volume: Lellouch-Luscher factor.

= (RN ER - S RIS

vvv(x li = Bn \rvv(
Eoi, F-1+ M

*Up to exponentially small corrections
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Scattering and pair-production JP(/6)=1-(1+)

L =27 fm

arm  m/MeV
m  0.0474 284
K 0.0866 519

B 8 i

Can(t — 1) = (0a(t)O](t:) ) (THQL(0)) o (0]7(0)]n)

<4 Two-meson operators

For renormalization
of the current

4 Optimized operators
<4 ¢q operators

1. GEVP  Cu(t)v) = Cup(to)vf M (t — to) 1. Extract invariant  HY = K*F;
- 0
2. Fit eigenvalues )\, (t — ty) = e Fnlt=to) 2. FV correction p/x — o (M~ + F)
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e 17 elastic levels

o 25 mr-like levels

o 7 KK-like levels

Finite volume spectrum
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Coupled channel fit M=,
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[1] 2303.10701 Rodas et al.

Rho resonance
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Pair production

qg- <0

Hy = KMFL H"(q) = K" f(q°)

Finite-volume matrix elements

*

q

Relative momentum
in cm frame
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Q,, (£)Q25(0)
Optimized operators /< >

Matrix elements
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Invariant matrix element
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Finite volume correction

e Lellouch-Liischer factor
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Timelike form factor
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Smooth function fit F=f/Q
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Form factor fit: spacelike and timelike region
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Form factor fit: spacelike and timelike region

V(r2) = 0.616(7) fm
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Form factor fit: spacelike and timelike region
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Form factor fit: spacelike and timelike region

|/

0.60 0.67 0.73 080  0.87 0.93 1.00
|f‘ 20 I I I I I I I

1.1 ; —  (Omnes fit
111_A1

: . 000_T1m
10 . 15 - AWI 100_A1
0.9 - / 1\
05— Ommen - 02
: 110_B1
07 \\\b\§\ 110_B2
| _— e 111_E2

110_A1
HH  spacelike

s ale sl sl ol slo Sl ke s

0.7 1

0.6
200_E2
0.5 0
= 100 - /
0.4 T T T T T < 0 - — I T T
—0.8 —0.6 —0.4 —0.2 0.0 0.4 0.6 0.8 1.0
c12/GreV2 ¢?/GeV?

V(r2) = 0.616(7) fm

HADRON2023 — F. Ortega-Gama June 9 2023



Consistency with existing results

m, ~ 280 MeV

]
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https://arxiv.org/abs/1808.05007

Coupled channel Finite Volume correction
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Summary and outlook

e |sovector p-wave in elastic and coupled channel regions
e Finite-volume spectrum

e Scattering amplitude

e Pair production amplitude
o /ero-to-two finite volume matrix elements
e Lellouch-Liischer factor
e Form factor fit across spacelike and timelike region

e Future work to extend the analysis to the coupled channel

region. ;
D2

In-progress

P1
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Operator basis
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MC statistics

X VV\l( For renormalization

of the current

MC configurations 400 348 348
# time sources 4 1 1
Correlation timeslice extent 40 32 32



Typical spectrum
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Coupled channels fit:
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Optimized operators
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Typical three point it (7, |72, 700
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Correlation between slope and energies

e Slopes away from the .. 100
] (-A1_110_#0
resonance are highly pALIILAO o
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Correlation matrix between slopes, Liischer energies
and scattering parameters



