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D constrains EoS at low densities:
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How pQCD constrains EoS at low densities:

« Why does QCD at 40n, constrain the EoS at NS densities:

How pQCD constrains the equation of state at neutfron star
densities

Komoltsev & AK, PRL128 (2022) 20, 2111.05350



Robust EoS constraints:

General considerations:

« Mechanical stability: ¢,? > 0

» Causality: ¢’ <1 , / o wass)
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Robust EoS constraints:

General considerations:

« Mechanical stability: ¢,? > 0

« Causality: c’ <1

« Consistency:

P(e) vs. 2(u)

Reduced EoS Full EoS

Information of {P, €, n}
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PQCD /

Setup:
« Stability
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Mapping 1o € — p -plane
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Constraints for fixed n on € — p -plane

Pressure p [MeV/fm®]

—
o
S
O T

10*

100

—

excluded by pQﬁ

Integral  PQCD o :
constraints

- Causality i ;
- constraints P

Causa‘lity :

1
1
.
' .
L} )’
.
.
.
“zn
¢
, S
’
.
‘
‘
’

\

Integral
constraints

constraints |

500

1000 5000 10
Energy density € [MeV/fm®]



Constraints intfa = - Seieies
—— Consistent
—— |n tension

—  Not consistent

Models from CompOSE
database

Komoltsev & AK, PRL128 (2022)



Conclusions:

* {n, p, ¢} carries more information than p(e)
 Stability, causality and consistency
« QCD at n= 40 n, offers a robust constraint down to n= 2.3 n,

« Systemartics complementary. No model uncertainties

HOW QCD affects the EoS inference: Tyler Gorda'’s talk



