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Does Nature love the flavor symmetry?

From isospin symmetry and charge neutrality

to the atomic world
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(魚與熊掌不可兼得  原子世界)
isospin symmetry charge neutrality



Isospin symmetry/charge neutrality
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+1/3?



Isospin symmetry/charge neutrality
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•We would therefore have atoms and beautiful world

.

.

.
2-flaored strong matter

leptons for neutrality, via EM-force

Our electric/atomic world



Isospin symmetry/charge neutrality
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•Certainly, including the beautiful site of QCS2023



Does Nature love the flavor symmetry?

Can we have both flavor symmetry and charge 

neutrality when facing “gigantic nucleus”?
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(望洋興嘆: 既要又要?)



Strong matter in bulk

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

Landau L. 1932, Sov. Phys., 1, 285

How gigantic is gigantic?Lev Davidovich Landau

(1908-1968)

Have a guess of Ac: 1057? 1050? 1010?

105~10? 103? 102X



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



~10-8 cm ~10-13 cm

..

.
.

{uud} {udd}

Before: baryon Awater~106g/u~1030, Electrons Ee<1MeV

After the squeezing:

a, A giant “nucleus”: Awater
1/3fm~10m at ~nucl

b, Pauli principle  Ee~300MeV >> mn-mp > mec
2!!!

mn-mp1MeV

Strong matter in bulk
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Strong matter in bulk

extremely asymmetric 

isospin/2-flavors



•Nucleons as the units: atomic nucleus  NS
First QCS: 2014，
KIAA @ PKU

QCSII: 2017, 

Yukawa Institute, 

Kyoto

QCSIII: 2019, Asia 

Pacific Center for 

Theoretical Physics, 

Busan Kyoto

QCSIV: 2023, 

Yangzhou Univ.,

Sept. 23~26,

qcs2023@126.com

Strong matter in bulk
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Does Nature love the flavor symmetry?

What if Nature loves flavor symmetry?
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What if Nature loves fla-symmetry?
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•Can we have both fish/fla.-sym. & bear’s paw/neutrality?

wikipedia.org
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What if Nature loves fla-symmetry?
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•What’s a proton? What’s a neutron?
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n={u1d2s0}

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.

What if Nature loves fla.-symmetry?



Symmetry dictates interaction

---- C. N. Yang (1980)
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•Neutron star? Strange Quark star? Strangeon Star?

?
?

Road to NS...
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We are 
here!

NQCD?pQCD?

What if Nature loves fla.-symmetry?



•Q: Strangeon matter matters? I don’t …

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

Trinity of 

Strangeon

Strangeon stars: compact objects

Strangeon cosmic ray: UHECR

Strangeon dark matter: cosmology
, Earth
Moon

A = 1010 Erest  1019 eV

baryon number: A  1057 !

Strangeon forms first  Asdm  Ac ~109?

What if Nature loves fla.-symmetry?
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to be testable!



Summary

Does Nature love the flavor symmetry?

Nature loves symmetry? http://faculty.pku.edu.cn/xurenxin/    R. X. Xu



•It 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!

Summary
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