
五年来征程于大江南北，FPS像“宣传队和播种机”一样
点燃脉冲星之“火”。 —— 摘自《FPS5会议文集》
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•What if normal baryonic matter is compressed?

Normal matter is squeezed so great that 2-flavoured nuclei come in close contact during a supernova!

A key to all (PSR/FRB/GRB/SNE…): what’s CBM?
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To kill e’s: from Chandra to Landau

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

Ac ≃ λc
3/fm3 ∼ 109

Compton λc~2.4x103fm

•A real historical note：Landau in 1931/1932!



To kill e’s: from Chandra to Landau

•Let’s do an exercise…to squeeze an apple!
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~100 cm ~10-8 cm ~10-13 cm

..

.
.

{uud} {udd}

Total baryon number Aapple~100g/u~1026.

Electrons no-relativistic before squeezing, but what after?

A giant “nucleus”: ~50m, ~nucl, Ee~200MeV if e keeps

Gravity-squeezed core: A >> Aapple and not gravity-free!

Two uncertainties: Quarks de-confined? Strangeness?

mn-mp=1.3MeV







Neutron Stars

•Neutronization: p+e  n+e (u+e  d+e) if 2-favoured
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Why strange?

•God may love a matter state with flavor-maximization…

For strong matter around the nuclear density, the separation 
between quarks, , could be ~ 0.5 fm, determined by s!

From Heisenberg’s uncertainty relation,  p  , one may 

have an energy scale for strong matter, Escale, 

Escale  c/  0.2GeVfm/0.5 fm = 0.4 GeV.

Note that...we may expect 3-flavored strong matter because

Escale muds  (ms - mud)c
2!

•Strong matter should be 3-flavored (u,d,s), but why are 

normal stable atomic nuclei 2-flavored (u,d) ?

(c,b,t)

Nuclear Symmetry

Energy

Roadmap to SS        http://www.phy.pku.edu.cn/~xurenxin/         R. X. Xu



Strange Quark Stars
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mu = 2~8 MeV

md = 5~15 MeV

ms ~ 100 MeV

 =2N

F ~ 500 MeV

As noted in Witten (1984), 

SQM matter in bulk may 

constitute the true ground 

state.

•Free quarks 3-flavourved!

Greiner et al. (1998)







Strangeon Stars

•Can quarks be free at a few nucl???

strangeon = strange + nucleon with strangeness S = -B

Stiff EoS  low c

Quark cluster = Strangeon



Strangeon Stars
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•A linked bag-model of strangeon matter…
Miao et al. (arXiv: 2008.06932)

{n0, E0, Esym, K}



Summary
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•BH astrophysics was active, but it is a golden 
era of NS/PSR with multi-messenger astron.:

…to be answered if GR is reliable!

•The basic units inside pulsar-like stars could 
be 3-flavour symmetric strangeons rather than
2-flavour asymmetric nucleons if the Nature 
really loves symmetry when building the world.

•To test strangeon model further… THANKS!
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