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Interesting Significant
Strange quark could Could revolutionize
change what we know many fields of physics

about the universe



Thé Prob.ltem;.,

Theoretical models have
~ predicted the existence of SQM
but no direct observation has .
been made yet



https://www.sci.news/astronomy/massive-neutron-star-cores-deconfined-quark-matter-12573.html
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Nature & Phase transition

Can convert normal matter into
strange matter

- Likely caused by quark exchange
leading to an energy imbalance
Chain reaction




Composition/Theoretical Basis

+

STANDARD MODEL OF ELEMENTARY PARTICLES

Theoretical with no direct e . mass 2,3 MeV/c 1,275 Gev/c 173,07 Gev/c® 126 Gev/c®

A + - charge % %
observations + ,p...v,@ % G

DOWN ( STRANGE . BOTTOM PHOTON
4,8 Mev/c* 95 Mev/c 4,18 GeV/C

up CHARM TOP HIGGS BOSON

.~ Made of equal parts up, down, and strange

quarks .

®

ELECTRON ZBOSON
0,511 Mev/c ] 1,777 Gev/c* 91,2 Gev/S

= Is within the standard model along3|de the quark
family

ELECTRON MUON TAU W BOSON
NEUTRINO NEUTRINO NEUTRINO
<2,2eV/c <0,17 Mev/c* <15,5 Mev/c* 80,4 Gev/c
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https://www.slideserve.com/montana/e-finch-sqm-2006
https://www.scienceabc.com/pure-sciences/what-is-the-standard-model-of-particle-physics.html

Can convert normal-matter ir;td strange matter neutron
*

- Likely caused by quark exchange leading to an

energy imbalance
[ J
®

.- Chain reaction

+ . ' Matt Swrassler 2013



https://profmattstrassler.com/articles-and-posts/particle-physics-basics/the-structure-of-matter/protons-and-neutrons/

. Predicted Properties

Most stable form of matter + >N

.- Typically more dense than nuclear matter

- Exists only under extreme astrophysical \
conditions (e.g., neutron star cores)


https://www.slideserve.com/montana/e-finch-sqm-2006
https://sciencephotogallery.com/featured/massive-neutron-star-henning-dalhoffscience-photo-library.html
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.; - Descriptive
' Approach

In this researchrinquiry, a descriptive apbroachvx'/as . °
applied to analyze existing literature and data to explore the
. concept of strange quark matter (SQM). Specifically it was used
to review and synthesize the findings from existing studies on
SQM, as it allowed for a clear understanding of current theories
and predictions | A+



St.ra nge Matter Hypot

The strange matter hypothesis suggests *
that SQM might be the true ground state of
matter. And the formation of SQM may only
happen in extreme environments such as in
the core of a neutron star. This is where it
would transition from hadronic matter to
quark matter. Quark matter is a hypothetical
state of matter where quarks a(reedéconf'ined
and.move around freely

hesis
‘



https://www.researchgate.net/figure/Bag-constant-B-vs-baryon-number-density-n-for-the-three-models-The-solid-line-is-for-Liu_fig1_369792221

Impact on the.FiéId of iDhy.sics
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+ .
Because of the co?nplicated nature of observing quarks and inside of
neutron stars, everything is highly theoretical with no empirical or
direct evidence to support anything. But if we manage to learn of its -
. existence and measure it’s B value for the bag model, it would
completely change the standard model and call for a reform as a ne
fundamental form of matter governed by the strong force emerges.



