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Symmetry works: ET? You can guess… 

Strangeon Star? Neutron Star? 
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•Geometrical Symmetry: the Platonic solids 

Symmetry: from Plato to Flavour 

•Quark-flavour Symmetry: 2-flavoured v.s. 3-flavoured 

Plato's Theory of Everything 

4:fire 6:earth 8:air 12:quintessence 20:water 

Nucleus: 2-flavoured! 

why not 3-flavoured? 

Proton: {uud} 

 

Neutron: {udd} 
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•A Gigantic Nucleus is conjectured to be 3-flavored! 

Strangeon: 3-flavoured nucleus! 
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•From quark to Nucleus and Strangeon: a bag model… 

Strangeon: 3-flavoured nucleus! 
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•Core collapse SN：Neutronization v.s. Strangeonization 

Basic units: nucleon/strangeon? 

from a symmetrical perspective 
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To test strangeon idea in the era 

of gravitational wave astronomy 

(multi-messengers...) 
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To test in era of GW astronomy 

from Bing Zhang’s talk 

Flav_sym    http:// www.phy.pku.edu.cn/~xurenxin/               R. X. Xu 



To test in era of GW astronomy 

Flav_sym    http:// www.phy.pku.edu.cn/~xurenxin/               R. X. Xu 

Li, et al. (ApJ, 2015) Lai et al. (2019) 

Q 

•1, Tidal deformability (1.4) and Maximum mass (Mtov) 

1.4 ~ k2(R/M)5 

Mtov
 

higher M? 
 Strangeon star can 

have small 1.4 (< 300) 

but large Mtov (>2.5M⊙)! 



•2, Phenomenological study of GRBs/FRBs 

To test in era of GW astronomy 
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Hou et al. (2018) 

Jiang et al. (2019) 

 Long-lived post-

merger: large Mtov?! 



To test in era of GW astronomy 
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•3, Phenomenological study of pulsar-like stars 

Peculiarity Manifestation Mechanism Ref. 

binding energy. 
drifting subpulse, structure gap sparking in RS75 Xu et al. (1999),  

Yu & Xu (2011) 

none-atomic X 
hydromagnetic oscillation 

strangeness bar. 

high Mmax (2~3M⊙) 

clean fireball for SNE/SGR photon-driven explosion Chen et al. (2007),  

Dai et al. (2011) 

anisotropic P 

stiff EoS,  

self-bound mass as low as ~10-2M⊙ bound not by gravity 
Xu & Wu (2003),  

Xu (2005) 

Plankian radiation of X-ray no-atmosphere if bare 

absorption in thermal spec. 

Xu (2002) 

Xu et al. (2012) 

Xu (2014) 

optical/UV exce. of XDINS Wang et al. (17/18) 

low-z emission, type-I XRB 2f matter separated from 3f 

bremsstrahlung radiation 

NR strangeons, hard core 
Lai et al. (09ab, 18)  

Guo et al. (2014) 

SGR/AXP’s burst and flare quake-induced ener. release Xu et al.’06, Zhou et 

al.’14, Lin et al.’16 

precession, GW radiation solid, mountain building 
Xu (2003) 

Xu (2006) rigidity 



Summary 
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•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. 

•The strangeon model would be tested further 
in the era of multi-messenger astronomy via 
1.4/Mtov, GRB/FRB, and compact star’s 
phenomenology. 

THANKS! 


