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Advantage:
D — plv — nnlv

® More form factors (4)

* Ved | | 1 dl’
® Lepton flavour universality o
® NP search AdE™N d ¢




Introduction to Lattice QCD
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p on 4 Ensembles

p: 1=1,J=1 C13 D5
e p—am, Br~100% * a=0.114 fm * a=0.088 fm
A « N>XN,=232°%96 * N> XN, =48> x 64
e p—->gay, Br=@45x£05)Xx10"
. . * m, =317 MeV * m, =280 MeV
* a=0.088 fm * a=0.068 fm
* N> XN, =48 %96 * N?XN, =48 x 128

* m,= 176 MeV * m,= 287 MeV

Source: PDGLive



2-point correlation functions

C,i(1) = <0*(t)0(0)>
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infinite volume:
» O(3) symmetry
+ infinite irreps (J*)
J,P = Py + P>

finite volume:
- discrete symmetries, A
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Projection operator

Lattice at rest:
O, symmetry

pn =24 Z B™(R )B(R)
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p operators:
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Cé'\(t) — Z e_Er/l\t

ZE,/Z\ C13 ensemble:
Eigenvaluesat A=T71,P=0,t; =5
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AlIC average

AIC combination for E;, A=T1
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Jay, Neil arXiv:2008.01069

Fit multiple models:
® Range: [tmin, tmax]

® tO
Average over models:

®* 1exp, 2exp
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https://arxiv.org/abs/2008.01069
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Energy spectrum fit C13
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¢y =00 +O0Z@=0O +...
|

CO = D — A’ A
UES) + TA(ES)

discrete spectrum where:

det |1 SME*) + TA(E®)| =0

Luscher NPB354

Rummukainen, Gottlieb hep-1at/9503028
Kim, Sharpe, Sachrajda hep-lat/0507006
Briceno 1401.3312

Woss, Wilson, Dudek 2001.08474
Briceno, Dudek, Young 1706.06223
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C13 QUANTIZATION CONDITION FIT

modified Breit Wigner

Breit Wigner

g ale el olls SRRy ol ols o

— Breit Wigner

A2 P001
A2 P111
B1 P01l
B2 P01l
B3 _P011
E_P0O1

E P111

T1 P00O

//

0.40

0.45

m, = 794 +£ 5 MeV

aE”™

0.50 0.55

y?/Dof = 0.50

0.60

Phase shift

3.0 -

2.5 1

N
o
I

[
Ul
I

=
o
I

0.5 A

0.0 -

—— Breit Wigner

g ollsals ol SIR s ol ol o

A2 _P001
A2 P111
B1 P01l
B2 P011
B3 P01l
E_P0O1

E P111

T1 P0O0O

0.40

g=1>5.7%x0.73
m, = 794 £ 5 MeV

r=1.8=x1.8 fm

aE”

0.50

0.55 0.60

v?/Dof = 0.39



Chiral extrapolation

Spectroscopy

Vo
®* Analyse ensembles: C13, D5, D6, ES

N\

Done VEGA

® Chiral and continuum extrapolation to the physical limit
EG: breit-wigner

167E* EFT
T —_—

_ 2 2
m,=m,q+cym; +da

—_ 2 2
gpim — gpmr,O T Cofm, T d26Z



Conclusion

® p spectroscopy on C13 ensemble J

TODO:

® p spectroscopy on ES, D6, DS
® Chiral and continuum extrapolation to the physical limit

® Analyze D — pZv matrix elements



