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Hyperon Puzzle




Phase Transition From Hyper Nuclear Matter to Deconfined
Quark Matter as a Solution to the Hyperon Puzzle

Initiation of a new collaboration that joins different domains of state-of-
the-art expertise

LOCV nl-NJL
For hadronic phase For quark phase




LOCV method

Lowest Order Constrained Variational method

2

Hamiltonian of nuclear matter : H = ), ;‘n + 2= V(U)) )
: : ‘ . .
Trial wave function: w(1..4A)=F1..4A®(1..4)
E=(H)=1<W|H|W)=E1+EMBEE1+E2 ¢
N (P|¥) v
A pure variational method in configuration space & % .
Generalized to finite temperature > 4 .
- -

Calculation of correlation functions

Characteristics s
Using both central and tensor correlation functions

Energy per baryon and correlation functions are state-dependent b Shgs

Using normalization condition as the only constraint




nl-NJL model
Nonlocal Nambu—Jona-Lasinio model

nonlocal covariant extension of the NJL model

‘ ' : = local NJL '.
: ' +ov+ nIPNJL - Set A
‘ quark fields interact via nonlocal (momentum ik . “i{:i-:t-if”?
dependent) vertices VNN niFNL - et €

. W ¢ Lattice (Parappilly et al.)

‘ Nonlocal interactions regularize the model in such

a way there is not need to introduce sharp cutoffs

Constant coefficients (model A)

density-dependent coefficients
(model B)




First Order Phase Transition (PT) by a Maxwell construction

HH = pQ = p.
TH=TQ =T,

Py (UB,ue) = Py (UB,ue) = p.




Model A
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Model B

== Quark matter: nINJL-n=0.03 |
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Symmetric Matter CE
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Main results: e
1. Model A: PT in Symmetric matter for n<0.09 while for this cases there is no PT in CS matter T .
2. Model B : PT in both CS matter and symmetric matter for set 1 ‘ .

3. We have a large difference in critical density for the onset of deconfinement in CS matter and . b
symmetric matter. Onset density for CS matter lies at n=0.38 fm~3 while for symmetric matter it S —

is at n=0.95 fm3. - .







LOCV Method:Lowest Order ‘)
Constrained Variational Method
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The only constraint in LOCV
b) = [lew, g 5 ey, den, Vo g 5 e method is renormalization
condition of wave functions

E,=[dr [G (f’z(r)) +S(f(r) - A(f(r))] = [drL(f'(r), f(r)),8E; = 0
oL oL _
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