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life on the lattice
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lattice states: energies

¢ =OZ0+OZ@=0O +...

1

AN
En

I B DR —"

F_I(E*) + T(E™) \

discrete spectrum where:

Luscher NPB354

Rummukainen, Gottlieb hep-lat/9503028
Kim, Sharpe, Sachrajda hep-lat/0507006
Leskovec, Prelovsek hep-lat/1202.2145
Briceno 1401.3312

Briceno, Dudek, Young 1706.06223
Woss, Wilson, Dudek 2001.084:74

[and many more]

det [F-U(E) + o)



https://arxiv.org/abs/hep-lat/9503028
https://arxiv.org/abs/hep-lat/0507006
https://arxiv.org/abs/1202.2145
https://arxiv.org/abs/1401.3312
https://arxiv.org/abs/1706.06223
https://arxiv.org/abs/2001.08474

lattice states: normalization

(7= —O+0O0Z@—=0O +...

[ 1 3.1 C£3) — C((x:);) — A'RA

114 | E-E,
R, = Im ————
— 2.1 E-E, F=1+ T
normalization of finite-volume states
—— 0.8 ‘\ AR /7 ok AR |

------------- thres
f Lellouch, Luscher hep-lat/0003023
Lin, Sachrajda, Testa hep-lat/0104006
£/ °° 77 .
the Lellou Ch-LUSCheI' Briceno, Hansen, Walker-Loud 1406.5965

Briceno, Hansen 1502.04314
f actor Briceno, Dudek, LL 2105.02017



https://arxiv.org/abs/hep-lat/0003023
https://arxiv.org/abs/hep-lat/0104006
https://arxiv.org/abs/1406.5965
https://arxiv.org/abs/1502.04314
https://arxiv.org/abs/2105.02017

a cartoon “how-to” with B — #nnf’v

~

5

in collaboration with:

S. Meinel, M. Petschlies, C. Alexandrou,
J.W. Negele, S. Paul, A. Pochinsky

det [F‘1+T]

>/

-

-~

)

R = lim L

. E-~E, F-1 + Tj

~

(ImE*

~

Bricefio-Hansen-Walker-Loud approach

\_

Re EX

J

(fR(Ef;ole)

~

-

\_

q2

J




3-point functions
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3-point function lattice data
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state projection
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a multitude of models...

Jay & Neil, 2008.01069
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SOME APPLICATIONS
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purely hadronic EW decays photoproduction of resonances semileptonic processes
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ElectroWeak Transitions with Resonances

purely hadronic EW decays

+ matter/antimatter content

+  CP violation
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64 data points
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* Agg = 0.2256(87)
# A g=—0.41(18)

+ FF3N1M1_TBWI
» y*/dof = 29.9/60 = 0.499
+ Ag = 0.260(16)

+ Ay = — 0.88(50)
 Agy = —0.031(21)
» Ay = 1.46(82)

(((((




* FE3NOMO_TBWII

details II

¢ ldof = 34.3/63 = 0.545 ..

 Agp = 0.2376(71)
+ FF3NOM1_TBWII

# y?/dof =32.2/62 =0.520

s Ay = 0.240(23) -

¢ Ay = — 0.003(33)
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* FF3AN1IMO_TBWII

« y?/dof = 34.0/62 = 0.549 o

¢ Agp = 0.2365(89)
@ Al,o 003 (22)

+ FF3N1IM1_TBWII
# y*/dof = 30.4/60 = 0.507
# Ago = 0.232(20)
© Ay o= —0.27(60)
« Ay = 0.008(28)
# Ay = 0.45(1.02)

—_

~

1.0 1
0.8 1
706

S
I

~

2 0.4

2 0.4

0.8 -

0.2 1

0.0 -

58 60 62 64 66 68 7.0 7.2
(aq)?

0.2 1

0.0

58 60 62 64 66 68 7.0 7.2
(aq)?




different parameterizations

11 T1 "T1 TT1 TTI

-1K1 TBWI 0.641

3NOMO_TBW
"3NOM1 TBW
F3N1MO TBW

~3N1M1 TBW

1.179
0.630
1.078
0.499

"F3NOMO °
"F3NOML -
"F3N1MO -

'BW
'BW
'BW

FF3N1IM1 -

'BW

-F1K1 TBWII 0.529

0.545
0.520
0.549
0.507

« E* dependence statistically
significant, albeit small

« different E* dependence
in BWI and BWII

* FE3N1M1 TBWII -
chosen as central



different parameterizations
F(g3,4y) = 1.001 £ 0.059 £ 0.106
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“One might think that having a finite volume (...) makes it even more difficult
to extract the transition amplitudes. In the present paper we wish to show that
this is actually not so.”

—Lellouch & Liischer, hep-lat/0003023



https://arxiv.org/abs/hep-lat/0003023

