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Does Nature love the flavor symmetry?

From isospin symmetry and charge neutrality
to the atomic world
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Isospin symmetry/charge neutrality
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Isospin symmetry/charge neutrality

-We would therefore have atoms and beautiful world
leptons for neutrality, via EM-force

Our electric/atomic world

2-flaored strong matter
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Isospin symmetry/charge neutrality
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Does Nature love the flavor symmetry?

Can we have both flavor symmetry and charge
neutrality when facing “gigantic nucleus™?
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Strong matter in bulk

*What is a gigantic nucleus? anticipated by Landau’32

ON TIIE THEORY OF STARS.

By L. Landau.

(Received 7 January 1932).

From the thecoretical point of view the physical nature of Stellar
equilibrium is considered.
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we have no need to suppose that the radiation of stars is due
to some mysterious process of mutual annihilation of protons
and electrons, which was never observed and has no special
reason to occur in stars. Indeed we have always protons and
electrons in atomic nuclei very close together, and they do
not annihilate themselves; and it would be very strange
if the high temperature did help, only because it does some-
thing in chemistry (chain reactions!). Following a beautiful
idea of Prof. Niels Bohr's we are able to believe that
the stellar radiation is due simply to a violation of the law
of energy, which law, as Bohr has first pointed out, is no
longer valid in the relativistic quantum theory, when the
laws of ordinary quantum mechanics break down (as it is
experimentally proved by ¢omtinuous-rays -spectra and also
made probable by theoretical considerations).’ We expect that
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Strong matter in bulk

Let’s do an exercise...to squeeze one ton of water!

{udd}

~ SIS 1 1Mev
S 1026y _ % ~108cm —>  k— ~1013cm —f
Before: baryon A,..,~10°9/u~10%°, Electrons E.<1MeV
After the squeezing:

a, A giant “nucleus”: A,/ fm~10um at ~p,
b, Pauli principle = E.~300MeV >>m,-m, > m,c4!!!
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Strong matter in bulk

U

lextremely asymmetric
Isospin/2-flavors

d s

neutronization
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Strong matter in bulk

Nucleons as the units: atomic nucleus — NS
oFirst QCS: 2014, Y. Quarks and Compact Stars
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Does Nature love the flavor symmetry?

What If Nature loves flavor symmetry?
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What It Nature loves fla-symmetry?
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What It Nature loves fla-symmetry?

*Can we have both fish/fla.-sym. & bear s paw/neutrality?

three generations of matter
(fermions)
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‘What If Nature loves fla.-symmetry?

-What’s a proton? What’s a neutron?
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A perturbative calculation of quantum chromodynamics
(QCD) may predict a nucleon sea with light-flavor symmetry,
but the observed flavor asymmetry in the light-quark sea
would be the result of the non-perturbative nature.

Strangeness and Hadron Structure
John Ellis®

*Theoretical Physics Division, CERN
CH - 1211 Geneva 23

The nucleon wave function may contain a significant component of ss pairs, according
to several measurements including the m-nucleon o term, charm production and polariza-
tion effects in deep-inelastic scattering. In addition, there are excesses of ¢ production
in LEAR and other experiments. above predictions based the naive Okubo-Zweig-lizuka
rule, that may be explained if the nucleon wave function contains a polarized 5s compo-
nent. This model also reproduces qualitatively data on A polarization in deep-inelastic
neutrino scattering. The strange component of the proton is potentially important for
other physics. such as the search for astrophysical dark matter.

CERN-TH/2000-112 hep-ph/0005322]




*Neutron star? Strange Quark star? Strangeon Star?
rS ~ pQCD? NQCD?

Symmetry dictates interaction |
---- C. N. Yang (1980)
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What if Nature loves fla.-symmetry?

*Q: Strangeon matter matters? I don’t ..\~

*A: “Old” physics but particular consequence for us!

Strangeon stars: Compact Ob ects
baryon number: A =~ 1057l

to be testable!
Trinity of J srangeon cosmic ray:

Strangeon A =101 &> E, ~ 101 eV
Strangeon dark matter: cosmology
nsam = 107'°/A30 km™ | Earth ~ 80/A3 yr”

Moon ~ 6/Azp yr™!

Strangeon forms first = A, > A, ~10%?
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Does Nature love the flavor symmetry?

summary
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Summary

.1t has been more than 90 years since Landau
superficially anticipated “neutron’/neutral stars,
but the real basic unit inside a gigantic nucleus
IS still a matter of debate, In fact.

-In the triangle, the units could be 3-flavour
symmetric strangeons rather than 2-flavour
asymmetric nucleons if the Nature really loves
symmetry when building the world.

-To test the strangeon models in the future...
THANKS!
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