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(Py)MultiNest
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MODELS INSPIRED BY PULSAR THEORY
Harding & Muslimov 2011
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TEMPERATURE
GRADIENTS?

SURFACE
PATTERNS
ADEGUATE?

A

WHICH
ATMOSPHERE?
(See Tuomo
Salmi’s  talk)

RESULTS
ROBUST?

RESULTS
STABLE?

Credible
interval& solutian?

-1 DATATO

MODEL
PARAMETER
SET?

PRIORS?

SUFFICIENTLY
EXPLORED
PARAMETER SPACE!?

' (l.e.are parameter
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NO|S E COMPLEX MODEL

Vinciguerra et al 2023, submitted
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Secondary omission
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1+P31 ANALYSES
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OMPUTER RESOURCES TO
PROPERLY EXIPLOKE THE

Vinciguerra et al 2023, submitted
(on arX1v soon!)

WE STIW LACK OF A SIMULATION
CAMPAIGN TO TEST FOR BIASES!
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COMPAAISONS WITH DATA

SIMILAKITIES DIFFERENCES

MASS AND RADIUS POSTERIORS
DEPENDENCE ON THE MODEL

LIKELY REASONS:

MISSING PHYICS

Vinciguerra et al 2023 submitted
Vinciguerra et al 2023 1n prep.
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UNCERTAINTIES

BAYESIAN FRAMEWORK
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DEGENERACIES: BHG W COMPACINESS

GM BACKGROUND (BKG)
COMPACTNESS C = ——

C2 R e Sources of background can be: additional
Strong Gravity - S sources in the FoV, non-ideality of real instruments,
space-weather, optical loading (the Sun), etc
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Phase of ycle

BKG MODEL:
With #of parameters = # of (considered)
energy bands of the instrument.
Independent from phase.
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AEAL DATA NICES & XMM-NEWTON 8
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REAL DATA NICER & XMM-NEITON 2

Cless = 10.53%513 Cless = 13.11%] 59
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GENERAL SOLUTION COMPLETELY CHANGED!

New radius inference would be in tenSion with other
observations!
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m Vinciguerra et al 2023 in prep, through collaboration review

J



AEAL DATA NICER & XMM-NEWTON
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BUT . . . THEAE AAE OTHER CAKDS 10 PLAY

-
®
More complex
surface patterns

&

Solutions even more compatible
with gamma ray observations,

& wuch preferred (evidence)!

.. .COMING S0ON®

Vinciguerra et al 2023 1n prep,
through collaboration review
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RILEY ET AL. 2019 (X-PSI for JOO30)

5 REPRODUCED RESULTS OF

THINGS DRASTICALLY CHANGE ONCE
XMM-NEWTON DATA IS INTRODUCED

SEEM ADEQUATE
(Vinciguerra et al 2023 1n prep., coming soon)

C E MORE COMPLEX MODEL ARE NEEDED &

L

0.‘

VA

UNIVERSITY
OF AMSTERDAM

Possible solutions

MANY MORE SIMULATIONS TO
PROPERLY TEST OUR CODE
(Necessary to lower computational costs)

| CONSTRAINTS OBSERVATIONAL OR
: THEORETICAL SUPER-USEFUL ;
E (More background also coming!) :

ADD FURTHER OBSERVABLES (e.g.
explain gamma rays at the same time)

s.vincisuerra(@uva.nl
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