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Nucleon Star and
Strangeon Star:

from a symmetrical perspective

Renxi
1School of

N Xu (#54=#7)12

Physics, °KIAA; PKU

(3 5 % 5 9 17 T 97)

“FPS8”

June 26-28, 2019; National Time Service Center, Xi'an
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Focus: What’s the nature of pulsar?

A pulsar Is
created here,
being suggested
to be an NS, but
the real structure
IS still a matter
of debate!

|
A N "
-~
b‘-
5 Q\ R
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/ ’

:
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Symmetry from Plato to Flavour

Tetrahedron Hexahedron Octahedron dodecahedro

4:fire  6:earth 8:alr 12: guintessence 20 Water

Plato's Theory of Everything
*Quark-flavour Symmetry: 2-flavoured v.s. 3-flavoured

<A

scale X

Nucleus: 2-flavoured!
why not 3-flavoured?

Am 4 <K E

Proton: {uud}

T~

Neutron: {udd}

Strangeon http:// www.phy.pku.edu.cn/~xurenxin/



What Is a strangeon?

A Gigantic Nucleus Is conjectured to be 3-flavored!

2-flavoured world v's 3- fIavoured world
The constituent unit of nucleus is called nucleon, macro_ SM”

(proton + neutron)

Strangeon

matter

“miCI’O-SM” I | | | Very similarly,

, strangeon is the constituent unit of 3-flavoured nucleus!

FCIR A 2R\ AR !

Strangeon http:// www.phy.pku.edu.cn/~xurenxin/



Basic units: nucleon/strangeon?

*Core collapse SN: Neutronization v.s. Strangeonization

\_ } / (for electrons)
P a 1/ Neutronization: € +p—n+ v,
L T :
o = - pp X n Two ways to degrees of freedom: nucleons
0:0° .9 > . g ! . . .
~* @ MR : n/3 kill electrons Strangeonization: 2 f(u,d) — 3f(u, d, s)

degrees of freedom: quarks

.-?f- f- C - .
8, Ep .
/ E"‘ \ ER: n'/

Bigger is different: compression of Energetic electrons
g9 . P ) __-nergetic ete Neutron star or Strangeon star?
normal baryonic matter by gravity inside a gigantic nucleus

from a symmetrical perspective

TABLE 2. Compact star models: a comparison.

Models Basic unit || Flavour Asymmeftry Quark coupling, EoS | Surface binding
Neutron Star nucleon || 2 (u & d) o > 0.8 | strong, stiff if no hyperon gravity
Strange Quark Star quark || 3 (u.d & s) o< 107 weak, softened with s | self strong force
Strangeon Star strangeon || 3 (u,d & s) 6 <1074 strong, stiff in any case | self strong force

Strangeon http:// www.phy.pku.edu.cn/~xurenxin/



To test in era of GW astronomy

NS MS>>Mmax o ’ : '\Q

O \ HMNS |/

| ‘ s> - -
‘ merger Q
" ~ /

NS

MTOV<MS <Mmax
™ | SMNS
M;<Mroy |
M;,: gravitational mass of the merger remnant i ‘
M4y maximum mass for non-rotating NS o e
IOV, : : . . . ble NS
M, . Maximum NS mass with maximum spin in rigid rotation Sta /

from Bing Zhang's talk

Strangeon http:// www.phy.pku.edu.cn/~xurenxin/



To test in era of GW astronomy

GW170817 spectra: 1, to be much redder than a
x; 2, no line features resolved.

supernova = high x;

f, (107" ergem™?s™ A

Nicholl et al. (2017)
ra\ SN1998bw (x0.02) max
ey .' . ‘
L
f TN 15
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“GW170817

] mmﬂ?! _

1.0

L | L L
1.2
Rest Wavelength (microns)

Kasen etal. 2017  :
red kilonova model
M=0.04M, :
v =0.1c :

5
Xa-':har‘ice =10 -

A R
1.4 1.6 1

Strangeon
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_Totestin era of GW astronomy

-No detection of SN-like blue component of
KN hints higher «/(cm?4g) of radiative medium

2-f symm. matter = KN
electrons (bound/free)
inverse NV — high « inverse S

‘Neutron KN: Post-merger = BH = x~ 20
Post-merger = NS = k~ 5

-Strangeon KN : Post-merger =SS = x~ 1?

Strangeon http:// www.phy.pku.edu.cn/~xurenxin/



Conclusions: ET? You can guess...

Strangeon Star Neutron Star
THANKS!

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




