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1. What Is strangeon?

hc 200MeV-fm

»In a pulsar, Escate~pc~—~———~04 GeV@< 1GeV
> 1984, Witten’s conjecture: NQCD!

Strange quark matter in bulk constitutes the true ground
state of the strong-interaction matter rather than >°Fe.

» A general Witten’s conjecture:

Strangeon maitter in bulk constitutes the true ground
state of the strong-interaction matter rather than >°Fe.

Strange Quark Matter Strangeon Matter



1. What Is strangeon?

» Strangeon = Strange nucleon
» Strangeon matter . 3-flavored nucleus consist

of strangeons, the true ground state of the
strong -Interaction matter in bulk

Strangeon

(coined by combining ‘““strange
nucleon”)

As an analogy of stable nucleon in
nucleus, strangeon is conjectured
to be stable in condensed matter of
strangeons.

Strangeon Matter



2. A liguid drop model of
strangeon matter

For strangeons, we have such questions:

» Does strangeon matter exist?

» What is the nature of strangeon matter?

» What could be the minimum baryon  [su ;= sYs
number of strangeon matter? \Sdo e d

» What parameter space Is allowed for
strangeon matter to exist?

A Liquid Drop Model can

answer these questions!!!




2. A liguid drop model of
strangeon matter

» In a conventional liquid drop model of nucleus, there are
terms of volume, surface, Coulomb, and others:

E(A,Z) = ZMy + (A — Z)My, + byo (1 — kyo I#)A

3 e?Z*
2\ A2/3
+bsurf(1 o ksurfI )A / ! C TOA1/3

Where I = (N — Z) /A, represents the asymmetry of the nucleus.

» For strangeon matter, only volume and surface energy remain:

E/A =M + bvol,s T bsurf,sA_l/3



2. A liguid drop model of
strangeon matter

We except that strangeon 955
matter could be more stable A
than 2-flavored nucleus 0 R
when its baryon number A Is .
greater than a critical value j
A If the general Witten’s 0
conjecture Is correct. EE
e, 333
But by s and bgyr¢ 5 1S hard “ .
to understand and put the -
values. 925
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‘ Corresponding State Approach! |g A



3 A corresponding state approach

The law of corresponding states (de 300 [rrrr e

Boer, 1948): o

> The equation of state of S
substances with same form of s |
interaction can be written in a E o \

- care

[Repulsive
reduced and universal form.

%

We assumed the interaction between ; |
two strangeons Is Lennard-Jones-like, 0 05 10 15 20 25
. . . . . . Separation (fm)
which is similar to the interaction
between atom of inert gas:
4

4
P = S T o)

Then we can use €, o (n) Instead of by s aNd bgyrs.

Lennard-Jones potential
assumed in the liquid drop model




3. A corresponding state approach

> Fit the experimental data of reduced volume V, and A* at zero
temperature and pressure for different inert gases (Guo et al., 2014).
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3 A corresponding state approach
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4. Results

» For a given baryon number density, n (to be a few
nuclear density, n,y), and the quark number of one
strangeon, N, we have two free parameters to

calculate the energy per baryon (E/A): M and €.

» |If strangeon matter exits stably, the energy per
baryon of strangeon drop should be lower than
that of normal nuclel with baryon number 4 > A..

» The energy per baryon of strangeon matter is
always greater than that of 2-flavored nucleus or
938MeV (mass of proton) in the hatched region
labelled “Unfavorable”.
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5. Conclusions and discussions

» There Is huge parameter space for strangeon
matter to exist stably in this liquid drop model.

» Strangeon matter could be stable even its baryon
number to be as low as 300 if the mass per
baryon of a strangeon in vacuum is M~GeV and
the potential deep in-between Is e~100 MeV.

» It supplies a unique possibility to explain very
deferent manifestations in the Universe (the
nature of pulsar, cosmic ray, and dark matter)
with the strangeon matter conjecture.



6. Outlook

»To find strangeon matter in cosmic rays.
» Auger observatory: muon excess in air showers (A.
Aab et. all, 2016). === Strangeon Matter?
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Thanks for your attention



