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Phase Transition is fairly common prediction at high
densities
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But Morphology Is uncertain


https://arxiv.org/pdf/1810.10967.pdf
https://arxiv.org/pdf/2211.04662.pdf

Big Question:

What are the observable signatures of a PT?

(Is it possible to find a model-agnostic signature?)
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Big Question:

What are the observable signatures of a PT?
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Insight:

Look for observable which 1s universal
within a single phase
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Look for observable which 1s universal
within a single phase
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Features in Moment of Inertia:

125 o7 dlog I/dlog p.
g dlog M /dlog p.
11 ©
—~ L ook for a minimum in the
A derivative of the moment of
unétableI [ l inertia
RV stable “ﬂ./z ~~
p “7’/4“§ Minimum Exists => Phase
0 g Transition exists
—7/4 g
unstable Ao S -7/2  Minimum Location => End of
05 1.0 15 2.0 2.5 Phase Iransition
M [Mo)

7

I I | 1 |

I I 1 T I
unstable

S
\\
= DN

| @
5 3
~—
N
arctan(Dj,)

@
unstable

1 ] | |
05 1.0 1.5 2.0 2.5
M [Mg)]



ldentifying
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P1 parameters
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Can now “extract” PT parameters
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Quantify the strength of transition
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Inference - Search
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Can we distinguish EoSs
with phase transitions in
data?



Inference - Search
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Some evidence against strong transitions



Inference - Search (Injections)
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Inference - Characterization
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Characterization (Injections)
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What can we measure’?
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Conclusions:

*\We have developed a phenomenoligical scheme to extract PTs from
arbitrary EoSs

*\We can use this to constrain the parameters of a real PT inside
neutron stars

*GWSs will be effective probe of tidal parameters at A+ senstivity

LIGO GWs likely not informative enough to settle PT question

Future work includes better prior specification



