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s ilie structure, cooling and eBserVations
O MELLron| stars propes: all fiour: feKEES In
iedimes Inaceessible tor Earthbelnd

experiments. INeutren starsruniguely;
Probe:

— Nuclear phaysics atistpraniciear deEnsites
— QED/ In ultrastrong magneuc iielas
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s SPlitErequations) of
staterresult in
MOKEICOMPACE
SUdlS:

— Relativistic efifects

— Higher surface
gravity.

e Heat capacity and
emissivity: depends
the composition of
the core.
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Propingfina 205 Varizoility

Sice light Is bent by the strong
diravitationalffield of arneutron
Stalf, ) WEI Gl SEE around the
DECHKe

e emission fom more
COMPact stars Varles Iess as

they retate.

o \ariability also depends enrthe
atmosphere and the structure
of the magnetic field.



s ANradils estimate may: be
Olifloy al order off magnitude,
[IFUREWIrONG atMOSpPhEre
MOdENS Used:

e [[0ok'at guiescent LMXBS in
glebular clusters: IseLiopic
emission, low! B-fiela, known
distance, mass estimate.

o High-reselution, highisignal=
tO-noIse Spectra are
required to verify the
models.




o RXGIE Identified nigh-
freguency: QPOs in
the emission fiem
EMXBS.

— 0, Q- 0

o [low-frequency: QPOs
— Nydrodynamic
- QLT

N

o [ihe highest observed
QPO edUERCY gIVES
an UpPER IIMIt torthe
iadilSs Oifthe stal:

o [IFthE IeWFTHEGUEREY,
QPONSHREEEE D=
HETTEGUERCIES
CORSHaIRNtHE
MoemMeEnteRINertia.



s ifPIONS O Uarks are
present in the cores of
Veundreutron stars, they.
COOINMUEGH iaSter:

o How'leng It takesithe
sUrfiace to iind out=that
the core s cooling quickiy:
depends on the EOCS.

— 100 yr fior soft EOS
— 1000 yr for hard EOS

M,=1.4 M,, FP EOS

PSR 0656+14
PSR 1055-52
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sHliREhelr guiescent
EMISSIoN IS not dueto - =0 oras o
aceretion), then the |
EQS IS Unlikely to
allow it o quUarks:;

o InIquiescence the
Eemission IS firom an
Unmagnetized H
atmosphere (well
understood).

Possenti et al. ‘01



shliRrthe magneticifield
NEaa NEULIGR Stal,
2Ny Processimay.
DECOME IMPOortant
thati we camnot
Otherwise probe.

e [racers of these
PrOCESSES are
generally polarized.




silie strong B-field
stieunding ar NS
@ISterts U View
Ol Its SUace:

o (e poelarization of
photons travelling
through the field
tends to remained
aligned with the
field.

Neyl, Shaviv & Lloyd "01



shlitrdramatically,
aEcts the extent
Ol pelarization

o OSernVations) ol
poelarizedHlightin
the opticaliwould
most sensitively
probe the NS.

o X-ray data would
probe QED.
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sn@onstellation X and EXISHF will provide a unigque
WIRAeW! Inte; the Interior off neutren: stars:

— lizspectral lines fremi NS surfacesiare net ohserved,
wewillFhave; to Use severall complementany/ methoeds
0 constrainttie EOS el nUCIEar matter. e more
PHOLORS, the DEEr.

o Probes ol strong-field @EDMmequire polarzation
measurements but are GtHERVISE
straightforward.

— Optical/UV polarimetry will coRstraintthe EOS as well.
— In the X-rays the signal is much Sstrenger.
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