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*\We put the NN system in a box of size L°

* We discretize the spatial directions in steps of @ = 1.9/ fm and the
temporal direction In steps of A¢=1.32 fm

* [he LECs In the lattice and the smearing parameter must be
determined from observables.

*We modified the NN code to perform a least squares fit to the
phase shifts ———  Not done before in Nuclear Lattice simulations

* We use the phase shifts from the Nijmegen PWA and Eg.
*The x°is defined as follow:

5latt oF. 5NPWA 2 Elatt i SERCLD 2
X2 = § : a (p) a (p) g B expB
p Aq (p) 5EB

WIth

5 g : Epelbaum, Krebs and
Aoz I (ANPWA 5N7,]mI = 5NPWA 5Nz]mII o 5NPWA 5Re7,d93 Cin 5NPWA) [ '
L el ol 1) MeiBner EPJA 51 (2015)]
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* We calculate the phase-shifts using the “Spherical wall method”
[Borasoy, Epelbaum, Krebs, Lee and Meilner, EP[A 34 (2007)]

1nteract1ng

* From the definition of the phase shifts
Radial solution (non-interacting system): m m /
r-R(r)=r-j(pr) e sin(pr — wL/2)

Radial solution (interacting system): os] \y/ \W \W
r- R(r) = rcosde(p) - je(pr) — rsinde(p) - ye(pr) B A sin(pr — wL/2 + d¢(p))

free

*|n order to extract O(p), we impose a rigid wall of size Ruai™>Rinteraction.

* At the (rigid) wall, the wave function vanishes, therefore

o) QP snts) Qo)

Spherical Bessel functions
what means that Related to the energy
PR wan) ] o Shesihua aifthe
0¢(p) = arctan [@@mj interacting system
EC’M = i p2
2mN
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* We study the spacing dependence of the LO LECs for L = 32
* Similar study in the Hamiltonian formalism  (Kiein, Lee, Liu, MeiBner, PLB 747,201 5)]
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* We study the spacing dependence of the LO LECs for L = 32
* Similar study in the Hamiltonian formalism  (Kiein, Lee, Liu, MeiBner, PLB 747,201 5)]
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* We study the spacing dependence of the LO LECs for L = 32
* Similar study in the Hamiltonian formalism  (Kiein, Lee, Liu, MeiBner, PLB 747,201 5)]
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* Good description Is achieved for smaller spacings.
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H(x,y,z) > H(p)

* Improvement in the mixing angles.
[Borasoy et al, EP|A 34 (2007)]
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e Radial Transfer Matrix formalism + auxiliary complex potential.

[Elhatisari et al., arXiv:1506.03513] [Lu et al., arXiv:1506.05652]
*We work with Hamiltonian projected into a channel with specific

quantum numbers.
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* Reduces scaling with L: L?— L?
¢ Saves CPU time.
e Reduce lattice artefacts.

[Lu et al, arXiv:1506.05652]
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* Neutron-proton scatterin
important progress recently.

* Modification of the NN sca
e Statistical analysis of the free

g on the lattice has mace =T

ttering calculation that allows:
barameters in the theory.

* Systematic study of cutoff-dependence in the transfer matrix formalism.
| » Crucial to explore higher energies

* Radial Transfer Matrix formalism + auxiliary complex potential:
* Improvement In the extraction of phase shifts and mixing angles.

* Fasy identification of states.

* Ready to Include the TPE at

NE@and NS

* N3LO calculation 1s under way.
* Progress relevant for few-body ab initio calculations with NLEFT.

Stay tuned!
| M. Alarcén (HISKP Bonn) Chiral Dynarmics 2015 e
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* We calculate the energy levels in the transfer matrix formalism.
e [he same formalism used in Monte Carlo simulations.
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e cpin’ triplet (S =1), channels with same total*afctisig
momentum (J) can mix.
* | owest mixing happens in the the ¢ =0 (S) and £ = 2 (D) waves.

€1

* One can parametrize the °$;-°D; mixing In I T
' q H A
terms of one mixing angle €, defined as: L rwanep—
e2197-1 cos 2¢ ; je21(07-11+07+41) gin V¢ % )
o je2i0i—1167+1) gipy 2 ; e2107+1 cog 2¢ ; S

[Borasoy, Epelbaum, Krebs, Lee
and MeiBner, EPJA 35 (2008)]

B GGl lransicr Matrix formalism + auxiliary 10t s

0 20 40 60 80 100 120 140
complex potential. [eiatisari et al, arxiv:1506.03513] [Lu et al, arXiv. Pem (MeV)
1506.05652]

* Reduces scaling with L : L*— L?
Blisicrcocle runs much faster.

* Better identification of states.
* Improvement in D-waves and mixing angle.
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[Borasoy, Epelbaum, Krebs, Lee and Meilner, EPJA 35 (2008)]

* S-waves
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