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Resonance structure and production
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[1812.10504 FO et al.]

Finite-volume roadmap
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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.
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Scattering and pair-production JP(/6)=1-(1+)

L =27 fm

arm  m/MeV
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For renormalization
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o 17 elastic levels

e 7 above KK thr

+ 25 mr-like levels

+ 7 KK-like levels

Finite volume spectrum
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[1] 2303.10701 Rodas et al.

Rho resonance
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Pair production

g~ <0

Hy = K'FL " (q) = K" f(q?)
Finite-volume matrix elements

(J()21,(0))

7 (Qa(1)24(0))
C]*
Lellouch-Liischer factor Relative momentum
in cm frame
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Matrix elements
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Matrix elements
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Finite volume correction
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[2] 1810.00007 Colangelo et al.

Timelike form factor
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[2] 1810.00007 Colangelo et al.

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
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Consistency with existing results

m, ~ 280 MeV

m, = 284 MeV, mg = 519 MeV
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m, = 280 MeV, mg = 460 MeV
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Coupled channel Finite Volume correction
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Summary and outlook

e Isovector p-wave coupled channel 77/ KK

e Finite-volume spectrum

e Scattering amplitude

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

o Future work to extend the analysis to the coupled channel region.
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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



Operator basis
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Typical spectrum
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Optimized operators

[000] T1m irrep e/ EErt (0] (20, (0)]0) = 8 + Ofe™ P VEREYy

C00 CO1
0.06F
22 C=  0.98424 +/- 0.0038277 C= -1.9556¢-05 +/- 0.0030743-
1 m=  0.38477 +/- 0.020728 005 m= 0.51999 +/- 0.032368
2r A= 0.73514 +/- 0.068574 004} A= 0.40186 +/- 0.041043
dml=  0.69519 +/- 0.018759 '
1.3 Al=  1.8629 +/- 0.051981 003+
m
002+
b
: il
1T l J_ H i
001}
m
002f
chisq/Ndof=26.36 / (34 - 3) = 0.85
0 8 _003 1 1 1 1 1 1 1
: 5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40
1 1
0 0
1 5 10 15 20 25 30 35 40 3 5 10 15 20 25 30 35 40
C10
C11
0.06F 2
C= -0.00046159 +/- 0.00p9739 | C=  0.99102 +/- 0.0063072
005 m=  0.51370 +/- 0.024656 L gh m= 041411 +/-0.04213
A= 0.39028 +/- 0.03026p : A= 0.51322 +/- 0.094288
004+ o dml=  0.74068 +/- 0.026493
1.6F Al=  1.6833 +/- 0.068485
003+
002+

R S——

-0.01 [-chisq/Ndof=28.77 / (36 - 3) = 0.87
1 1 1
5 10 15 20 25 30 35 40 5 10 15 20 25 30 35 40

B 5 10 15 20 25 30 35 40




Invariant matrix element
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Typical three point it (7, |72, 700
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Correlation between LL slopes and energies
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Correlation matrix between slopes, Liischer energies
and scattering parameters



