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Nuclear physics in a box

the devil is in the details
Raul Briceno

(in collaboration with Zohreh Davoudi)
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: Bouret al. (2011), Davoudi & Savage (2011), Fu (2012):
~ Boosted two-particle system with different masses
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Pragmatic issues Issues of Insight
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Dimer Formalism: Scalar Sector
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Finite volume result agrees with Rummukainen & Gottlieb, and Kim, Sharpe & Sachra jda




Nuclear Sector: Infinite Volume

Complicated by physical mixXing

[e.8. positive parity, iso-singlet sector, J<4]
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Rich structure MUST be
reflected in the dimer
formalism




Dimer Formalism: Nuclear Sector

dzl/?]uI,P — Z (vslnvs) Ay, vgv;,P

convenient notation:

Dimer operator with (J,1) vx) = | Xmx) Dimer operator in the
quantum numbers (1,S,I) - basis

mixes different (1,S) states e.g. 5S51«— 3D




Quantlza,tlon Ccndltlon
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independent of Holds for all partial waves,
dimer formalism parity & boosts

det ((./\/loo)_1 + 5QV) =0

Scattering amplitude

: , : Kinematic function of (L, Er)
Diagonal in ]2 -basis

: Mixes angular momentum
mixes | states
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Boosts & Symmetry (1)

d= (0,0,0)

e On: Octahedral

d= (0,0,1)

A

e Dun: Tetragonal il —>

d=(1,1,0)

e Don: Orthorhombic @ - é’i’

d=(1,1,1)

e Dzn: Trigonal A §




Boosts & Symmetry (1I)
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o Parity + Isospin limit: ¢, = (—1)'cf,,

e Examples [J <4]:

e.8. 24 relations for On
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® On: Coor Cag = 14 540 else ¢, = 0

® Dan: cﬁnl =0, ifl or m; are odd

o Liischer (1990)
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Nearly uncoupled
at physical point

Unphysical mn ?
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Tetragonal

e Hive irreps

e T'wo irreps with S-wave: Az, E

e Quantization condition for A:-irrep:

Physical mixing wvs. Symmetry reduction

e H-irrep is 85D: mixes J=1, 2, & 3



Conclusion

Geeneralization of dimer formalism
e Scalar/Nuclear sectors

Quantization condition for NN in a box

e Arbitrary partial wave, parity, & boost
Positive parity irreps for J<4

e Boosts: (0,0,0), (0,0,1), (1,1,0), (1,1,1)

Negative parity sector under way

Good interporlating operators needed!
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