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Introduction

Why Elasticity in Compact Objects?

Neutron Stars
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Introduction

Why Elasticity in Compact Objects?

Tests of the BH paradigm and Exotic Compact Objects

A Buchdahl Limit: (GR, fluids, isotropy)
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Introduction

Why Elasticity in Compact Objects?

Tests of the BH paradigm and Exotic Compact Objects

A Beyond Buchdahl: (GR, quids)@tropy)
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Spherically symmetric stars

ds? = —e?2dt? +

m' = 4mr?p

% + r2dh? + r?sin? Hdgoz

Perfect Fluids: One EOS

P,=P, =P
P = P(p)
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Compact Objects in GR
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Equatlon Of State
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Anisotropic Fluids: Two EOS

PT:PT(P)
Pt:Pt(PralO)

Anisotropic TOV equations

astic Matter
0 >~ Energy density
P, 0 > Radial Pressure
P 00 |
0o\0 P/ > Tangential Pressure
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Elastic Matter

Derived from theory of
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Equation of State

Elastic Theory in a nutshell

| > Number density

p=p(n) Reference Physical
spacetime spacetime
p— (nap(”) — ) (undeformed) (deformed)
on (B,7) (M, g)
Elastic Materials Mapping
— > Linear density < 11 (p P@-)
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Example: Polytropic EOS

Perfect-fluid Polytrope Quadratic Correction %g 0.1 0 Kh\
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Compactness Bounds in GR
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Constant Sound Speed EOS
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Important Remarks:

A For elastic materials we cannot set all sound speeds constant.

A Ultrarigid EOS fixes sound speed dbngitudinal waves !
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Compactness Bounds
---------------- —
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Compactness Bounds

Energy Conditions

p >0

WEC 0 DEC
P+ Pran > }NEC p > |Dtan]
SE P + Prad > 0

p > |Prad]

P + Prad + 2ptan >0

Subluminal Sound Speeds

CL,CL,CT,Cr,CrT < 1

Causal Bound Causal + stable Bound

CPA 5 0.469 CPAS 5 0.389




