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Fits of CNP = C; — C5M
to experimental data for mesonic
b — sutu~ decays :
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Elastic Scattering on the Lattice

m Calculation is done in box of length L
B $(L) =¢(z+ L)

m Discretized momentum space

We obtain discrete energy spectrum
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Lischer’s formalism :

We obtain multi-hadron spectrum Ef A at different total momenta P

COM Energy : Solve for scattering momentum k :
J @M Py Vi
— A2 2 5 3
Ven =\ (En") (P) \/’m% + (kﬁvA)Q + \/m%{ + (kf’A)2

Quantization Condition [Lischer NPB1991] :

infinite finite
volume volume

det | cotdy — [M(k) | =0

Determine 4(s) at discrete values of s, .
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Irreducible Representations

%13 Little Group (LGT) | irrep (AF>") | spin content | dimension
(0,0,0) On Ar, J=0,4,... 1
(0,0,0) Oy, T J=1,3,... 3
(0,0,1) Cio A1(A2) J=0,1,... 1
(0,0,1) Cuy E J=12,.. 2
(0,1,1) Coay Ay (Bs) J=0,1,. 1
(07111) CZU Bl J=1,2,... 1
(0,1,1) Coay Bs J=1,2,. 1
(11111) C3v AI(A2) J=0,1,... 1
(17111) C3’U E J=1,2,... 2

TABLE — All the highlighted irreps are the ones we consider in this analysis. 4

L2 5 5 /B 5 /B
P= %(0,0,1), A=E: cotdi(vsn ™) = uwhy (kf’A, L) —wfy (kf:’A, L)

4. Luka LESKOVEC et Sasa PRELOVSEK. “Scattering phase shifts for two particles of different mass and non-zero
total momentum in lattice QCD”. In : Phys. Rev. D85 (2012), p. 114507. DOI : 10.1103/PhysRevD.85.114507.
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Lattices

Ny = 2 + 1 Clover fermions
Isotropic lattices (C13, D6) by Orginos et al.

Label | N3 x N, a (fm) C({fm) [ mx (MeV) | mx MeV) | Neonig
C13 | 32° x 96 | 0.11403(77) | 3.65 317(2) 527(4) 896/1048
D6 485 x 96 | 0.08766(79) | 4.21 178(2) 514(5) 60/690
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Interpolating operators

qq operators : K" (p Z@”’ Ts(@)viu(@), Ki(p) = Zelﬁ T5(z)yeviu(x),

2
K operators : Ok (p1,p2) = \/;ﬂ'+(p1)K0(p2) — \/;ﬂo(pg)K+(p1).

Ol O:ZZ((Q)G) Reg;nezs (R) Oscr (d/2 + R(d/2 + 1), d]2 — R(d/2 +77) )
] dim(A .
OF.., OrdeT((L)G) S X(R) Ri K7H(P)
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Thresholds
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Elastic at K7n threshold ?
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5. P. ESTABROOKS et al. “Study of K pi Scattering Using the Reactions K+- p —> K+- pi+ n and K+- p —> K+- pi-

Delta++ at 13-GeV/c". In : Nucl. Phys. B133 (1978), p. 490-524. DOI : 10.1016/0550-3213(78)90238-9.
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Operator bases for each irrep

%13 Little Group (LGT) | irrep (AF7) # of Operators dimension
(0,0,0) Op Thu 2 X qu +3 X Ok 3
(0,0,1) Cluo E 2X Ogq+4xOknr 2
(0,1,1) Cay B1 2><qu+3><OKﬂ- 1
(0,1,1) Cay B> 2% Ogq +2 X Oy 1
(1,1,1) Cs E 2% Ogq + 2 X Ofcr 2
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Operator bases for each irrep

Example

P= 2%(0,0, 1), A:E, polarization: x
o}, = Ki*(P)
02 K*+(P)
27
o%:om( (-1,0,0}, (101))—0KW(L(100)7 (- 101))

2 2
Ok =Okn (%(—1,0, 1), 1(1,0,0)) — Oxn (%

0% = —Oknr (ZL”(LLO) T 1,71,1)) — On (22(1 ~1,0), 2 . T 1,1,1))

+ Ok (%(—1,1,0), %(1,—1,1)) + Oknr (—( 1,-1,0), 7 (1,1,1))

2 27 27
0% = —Ok~|=(1,1,1),=(=1,-1,0) ) — Okr 1,-1,1 1,1,0
fer = O (000, F(1,-1,0)) = 0ser (01,210, (-1,1,0))

2 2w 2m 2m
Orn [ ZZ(=1,1,1), 251, -1,0) ) + Oxer ( ZZ(=1,-1,1), 25(1,1,0
0k (1107 01-1,0)) + 0er (P11, F1,1,0))

(1,0,1), 1(—1, 0, 0))
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Preliminary Results
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Preliminary Results
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= Add irreps with mixed S&P waves.

m Increase statistics.

m Determine B — K*(— K m)¢+¢~ form factors using BHWL formalism.
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