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Strangeon Matter:

from stars to nuggets
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Cosmic energy-scale: the stars

•The strong interaction matters for stars!

M
R

star

 ~ keV  R ~ 109 m: Main-sequence

 ~ MeV  R ~ 106 m: White dwarf

 ~ 102MeV R ~ 105 m: Neutron S.

 → ∞ R → 0: Black  hole
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N ~ M/mu

CSQCD 

focuses on NS



Cosmic energy-scale: the stars

•so... what’s the consequences of scale of ~ 102 MeV?
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Non-perturbative QCD: free quarks?

Strangeness matters here: three{uds}-flavours…

It is convenient to take advantage 

of a triangle diagram!

(atomic nuclei@P=0)



Symmetry dictates interaction

---- C. N. Yang (1980)
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NQCD?pQCD?

{udd}

•Neutron star? Strange quark s.? Strangeon s.?

Cosmic energy-scale: the stars
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Cosmic energy-scale: the stars

•Strangeon star model was proposed > 20 years…
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= strangeon star?



from  Stars

Strangeon Matter:
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•Mass-radius constrained by PRE bursts?

Photospheric radius expansion

in 4U 1746-37

Constraints by PRE bursts

of 4U 1746-37, on the assumption 

that the touchdown flux 

corresponded to LEdd,

and the obscure

effect is included.

Li et al. (2015)

Strangeon matter: from stars
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Strangeon matter: from stars

•My talk in CSQCD4: 2014…
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Fig. 1 Panoramic view of  FAST (obtained in June of  2017).

FRB (poln L/V), ~1/3 of radio pulsars

nHz-GW!

Strangeon matter: from stars

•Now, FAST plays an essential role!
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running since 2019…



Radhakrishnan in 1996

RVM (1969)
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Strangeon matter: from stars
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Symmetry respect to 

the meridian plane!



Strangeon matter: from stars
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Wang et al. (2024)

•Strong particle-binding and “zits” on PSR surface
PSR B0950+08

Strangeon matter: from stars
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•Strong particle-binding and “zits” on PSR surface
PSR B0943+10

Cao et al. (2024)

B mode

Q mode

Strangeon matter: from stars
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to  Nuggets

Strangeon Matter:
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•A gigantic nucleus anticipated by Landau (1932)

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

How gigantic is gigantic?Lev Davidovich Landau

(1908-1968)

Have a guess of A: only ~1057?

Strangeon matter: to Nuggets



•Huge mass-gap for condensed matter bound by the 

strong force (strong matter)!

Strong 

Matter

A mass-spectrum speculated:

A ~100-2 A ~1057

Really? we argue that the mass-gap would narrower

considerably if Nature favors flavour symmetry!
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Strangeon matter: to Nuggets



A world conjectured in the “old” physics: 

electric, strong, and singular!
(condensed matter power off, without energy supply)
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Strangeon matter: to Nuggets

Wu et al. (2024), Xu (2024)

standard model of particle physics



Summary
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THANKS!

•We proposed that pulsar-like compact stars are 
strangeon stars if Nature really loves symmetry, 
and with FAST’s polarization observation, non-
symmetric sparking is found, which could imply 
hills on the surface of strangeon star.

•Strangeon nuggets with baryon number A>105~9

could exist, to be manifested in the form of 
“dark” matter, but it is challenging to detect.

•Let’s test the model further with FAST and…


