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Can we obtain scattering amplitudes
from Euclidean correlation functions?
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O Phenomenologically relevant resonances
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O Many-body nuclear physics, 3N force

O CP violation in D and K decays
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‘ Current techniques allow the
determination of many energy levels!
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i A '/-,"'--_7_._‘ Can go
on-shell

O Three-particle scattering amplitudes can be divergent for specific kinematics.

O They depend also on two-to-two interactions.

@® But any separation between “two-particle” and “three-particle” effects is not well-defined

O However, the three-particle spectrum depends on S-matrix elements! [Polejaeva, Rusetsky]
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Solved in [Briceno et al], [Hansen et al.], [Jackura et al.]
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| O Decay processes get distorted in finite volume [Lellouch,Liischer]
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‘ O From the lattice, one can get the one-to-three finite-volume matrix element:
|
|

(En, P, Ay, L|Hw (0)|K, P, L) .

NREFT in [Muller, Rusetsky]
RFT in [Hansen, FRL, Sharpe]
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‘ O How to relate that to the physical infinite-volume decay amplitude?

l Ty3r = <37T,Out‘7'lw(0) ‘K, P> :
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[see also earlier work using the ground state by Mai et al., and Beane et al.]
[Horz,Hanlon (2019, PRL)]
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O Parametrize K-matrices with only s-wave interactions: 7 cot Oy = >
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O Parametrize K-matrices with only s-wave interactions: — cot oy =
M S — Zz
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O Parametrize K-matrices with only s-wave interactions:
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Same spectrum has been analyzed
by [Mai, Doring, Culver, Alexandru]




. O In alater article, the chiral dependence of %df,?, has been studied, including physical pions.
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O The FVU formalism has also been applied to three-pion systems
[Brett et al.] ?

02 Me=R20 MeV

O n=1 n =117

-------- LO ChPT

-== T3=1,

— i; = [_() -+ I_I.S'/IN.;:_

3.0

three-particle “contact” term

———
—

—



O The FVU formalism has also been applied to three-pion systems
[Brett et al.] ?
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Threshold expansion in the three-particle sector:
[Blanton, FRL, Sharpe]

‘( Kars =Kirs + Kirs A+ Kigs A + KaAa + KpAp,
|




Threshold expansion in the three-particle sector:
[Blanton, FRL, Sharpe]
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Threshold expansion in the three-particle sector:
[Blanton, FRL, Sharpe]

A-wave

‘( Kars =Kirs + Kirs A+ Kigs A + KaAa + KpAp,
|
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Threshold expansion in the three-particle sector:
[Blanton, FRL, Sharpe]

d-wave
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| s — 9m? m
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Threshold expansion in the three-particle sector: -
[Blanton, FRL, Sharpe] ¢/,' ﬂ
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O Many recent formal developments for three-particle systems.
|
@® Three versions of finite-volume formalism for identical particles. ‘
@® Various generalizations for nonidentical scalar particles.

® Formalism for three-body decays.
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O Many recent formal developments for three-particle systems.

@® Three versions of finite-volume formalism for identical particles.

——e | ———

@® Various generalizations for nonidentical scalar particles.

-

‘ ® Formalism for three-body decays.
|
|

O Applications to simple systems successfully undertaken

® Some lattice studies of three charged pions and kaons

® Itis possible to even study d-wave interactions [Blanton et al.]

@® Recent study in FVU formalism of the a,(1260) [Mai et al.]
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Threshold expansion:  Kaf,3 = lCiisfo,gO — Kiisfo,glA + K§§§2A2 + KaAaq+ KpBAB,

[Blanton, FRL, Sharpe]
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Threshold expansion:  Kaf3 =Ky 3 + K3 A+ g3 A°+ KaAa + KpAp,

[Blanton, FRL, Sharpe]
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Threshold expansion:  Kaf,3 = Kiffo,go — KifﬁglA + K§§§2A2 + KaAaq+ KpBAB, ?

[Blanton, FRL, Sharpe]
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. 1s0,0 iso,1 1S0,2 A 2
Threshold expansion:  Kdars =Kg3 + K3 A+ Kgs A
[Blanton, FRL, Sharpe]
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. 1s0,0 iso,1 1S0,2 A 2
Threshold expansion:  Kdaf3 =Kgp3 + Kgp3 A+ Kgp5 A"+ Kalg
[Blanton, FRL, Sharpe]
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----linear fit
O  This work
O Physical point
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. 1s0,0 iso,1 1S0,2 A 2
Threshold expansion:  Kdaf3 =Kgp3 + Kgp3 A+ Kgp5 A"+ Kalg
[Blanton, FRL, Sharpe]
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