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K*(892) Decay Modes

Scale Factor/ P(MeV/c)
Mode Fraction (T'; /T Conf. Level
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I, K% (2.46 £ 0.21) x 10°3 307
T Ky (9.8 +0.9) x 10~ 309
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K*(892)

YK - K* - 7K
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Lattice QCD

pion mass = 284 MeV

Atemporal = 0.035 fm Configurations: 348
most of the
quantities in this

O O
> talk will be
A A represented i.n
temporal lattice
) < L units a,
Exact isospin symmetry Volume = L3 — (3 fm)3

Numerical approach to solve QCD using QCD path integral

/ DA, DYDY f (v, §, A, )e 5o

- Uses Monte-Carlo to sampling over configurations to perform the integral

- calculate correlation functions as average over many configurations

Finite volume used as a tool
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Isovector meson spectrum from Lattice QCD
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Isovector meson spectrum from Lattice QCD
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Isovector meson spectrum from Lattice QCD

1.6

______

raf [

1.2 ==, T = e
Gy

08

04r T

Phys.Rev.D82:034508,2010

177277374~ 274t |

! 14l
- 1.4.-
1.2:
- 1.0:.
0.8:-

1 0.6}

04

0F+ 1+t o+t gttt g+ |

1.6

1.2F

1 0.81

1 0.6

1.4r

1.0

04T 1—tot—ot |

Resonances

Archana Radhakrishnan, QNP 2022



Resonances from Lattice QCD

a: B* arxiv: 2208.13755
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Liuscher formalism

det[F_1+/\/l] =0

Review: RevModPhys.90.025001

Next step:
from Lattice QCD
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Meson spectrum from experiments
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Calculations from first principles

QCD can be useful photon bearn
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Photo-coupling from Lattice QCD
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Kr radiative transition from QCD
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Kr radiative transition from QCD

'y; /%
K K \\K

= AQ% B M(B?)

Watson’s theorem

The transition amplitude contains information about the scattering amplitude
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Kr radiative transition from Lattice QCD

Three-point functions on the
lattice - get the finite volume

matrix elements

v oo, | (KO K,
K

K

have to map the finite volume
matrix elements to the infinite

volume transition amplitude H
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K

Archana Radhakrishnan, QNP 2022



Kr radiative transition from Lattice QCD
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Kr radiative transition from Lattice QCD

Three-point functions on the

lattice - get the finite volume The mapping to
matrix elements the infinite volume

involves accounting
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K

( (K|j (0)|Km) ‘— o . (H R )1/2
Lellouch-Liischer = . L’ \2EK \2E,

formalism

En (PKm L)

—1
— . 2 _ —1 * . *
=2FE, Ehr%n(E E,) (F (E*, pkr; L) + M(E ))

When multiple partial waves are projected into a specific lattice irrep, the discrete
energy levels receive contributions from all non-negligible partial waves
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K7 irreps
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contribute - there is S&P wave mixing

in A, irreps in boosted frames
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Kinematic Coverage
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The S&P wave contribution to each Kz energy level
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Lellouch-Liischer factors

Lellouch-Lischer
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Finite volume matrix elements
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Lellouch-Luscher corrected matrix elements

arxiv: 2208.13755
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K*(892) photo-coupling and Ky — Kz amplitude
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Crude extrapolation

arxiv: 2208.13755
Fur.Phys.J.C' 81 (2021)
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To extrapolate to the physical
point by keeping the “couplings” fixed to

the lattice results
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Sumimary
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Lellouch-Liischer formalism was
implemented for the first time for
yK+ — 7K™ transition where there is
substantial S & P-wave mixing in
finite volume

The resonance form factor and decay
width were obtained by analytically
continuing to the K* pole

Can be extended to many other
interesting calculations!

Can be extended to the
study of other resonance
form factors
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Lellouch-Liischer formalism was
implemented for the first time for
yK+ — 7K™ transition where there is
substantial S & P-wave mixing in
finite volume

The resonance form factor and decay
width were obtained by analytically
continuing to the K* pole

Can be extended to many other
interesting calculations!

Can be extended to the
study of other resonance
form factors like the

exotic
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