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‘What are wve talkingabout? '~ .* , ;
. . » -‘ 4 v : : ’ ; o:
A regime far from terrestrlal laboratory data, roughly everythmg above "
up to the highest density present anywhere in the Unlverse... , 12 /
The ultlmate value'may be around p~10% g em™ .before matter disappears.-be.yon(i s
" an event horizon... ' S T o GRIE
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(Astro) thsi"cal realizat1_‘on§ : white dwarfs an'(.i “neutron “stars *
/ ' .
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e > quark-hybrid traditional neutron star
nearly pure . qua
hydrogen surface ,
' helium .
» . .
SM“ hyperon on c .
i siar neutron star with
. . pion condensate
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" |
» color-superconducting
strange quark matter
(u,d,s quarks)
’
¢ 1 _, ,» ~_ Hydrogen/He
" i — f " atmosphere
T. " \ " strange star
¢ carbon and a . nucleon star

< oxygen core
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Millennjum problems (one of rriany)'
® » ST v

.. Whatis the nature of neutron stars and dense nucléar matter? What is the

origin of the elements in the cosmos? What are the nucléar reactions that
drlve stars and stellar explos1ons7 S
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Our extended Research Group (CompStar Braz11) is: composed of 4PI .
(headed by M. Malhelro/ ITA), 10 Research Associates, 6 Posdocs and -

12 Graduate students from ITA, INPE, IAG USP IFSP 'UFABC, UNIFESP
"-and UNESP, all fllom SP State

+ a large ﬂumber of collaborators (Frankfurt U, La Plata U Roma/ ICRA CBPf etc)
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Some prob]ems we are Worlangon, and some of the ﬁndmgs,of tbe s e _f"‘ ‘
C'ompStarBrazz] .S'P State group ﬁnanced byFAPE'SP ; - “
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White Dwarfs- - - il U SR .
» ’ - ARpT y w ’ i . -
». Structure : high magnetic fields + GR+ rapid rotation i ' R
- g ' —— BBO
. DECIGO
= v 5 i . — LISA
' . ® AE_aqr
. Magnetic deformation of WDs a s
, - maylead to their GW detection -
(M.F. Sousa,4.C.N.‘Aratijo & J. Coelho) *
o ' . . |
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: o0 GR is important in massive, actual WDs .
=7 *(G. Carvalho, R. Marinho & M:Malheiro)
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White Bwarfs (continued) * "~ .’ | e -

L ] ' .
» » . \

SuperChandrasekhar masses in WDs
.can be sustained by huge (internal) B

. (E. Otoniel, R, Lobato, M.Malheiro,

B. Frangon, S. Schramm & F. Weber). '

. ( (is this related to very luminous Type

fa supernovae" J- ' -
, SGR_0418+5729
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Moreover masswe magnetlzed WDs can
pulse, some may be “hidden” among the
magnetar group (a LOT of dlscussmn here
(M.Malheira, R.Ruffini &] Rueda)
(Morerecent work by S. Berges, J ~
C.V.Rodrigues &M. Malheiro) .= "
» \ . 2
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“Neutronsstars: pulsars

A . Crab 2.51(1)
" it e . Vela 1.4(2)
'+ Braking indexes evolve and young pulsars showthis = SRSt ClN"

B1509—-58 2.839(1)
J1846—0258  2.65(1) |
B [ 1196127  2.684(2)
o . , Ry, BN 17343333 0.9(2) ,
K=K(t)? extratorques? Picks extraterms J1833—1034 1.8569(6) [

. ; R
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Quantum vacuum frlétlon acts'as an extran= 1 term ® »
. (] Coelho, J. Perelra &J:CN. de.Aragjo) Deep connection with ﬁmdamenta] physzcs

o y ’

Glitgches (sudden dlscontlnultles in the slowdown) cduld B related to - _
the Core of the pulsars (not the crust); phenomenologlcal vortex lmotion * ,
(H. OIIV‘elI‘a‘ R. Marinho, G. Carvalho, N.Magalh3es, S. Ladjslau & C. Frajuca)
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‘Braking index ‘jurhps” across a ghtch isa s1gnature of spin- B mlsahgnment

‘(]EHor‘vath) ' : -

\ : '. ' : ' DA e , 400 200 0 200 400
' Darys: from Glitch
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. “Neutrom¥’ stars (continued) * " . Sl L
. ’ g £ - 25 0821630 (F. !
P : IRPAESICRE M - | e =

6.7+303228 (1)

'Bayesian inference: ,
“1.4 Mg only” is untenable,

There are three peaks at

* 1.25,1.4end 1.8 My .
(R.Valentim, L.S. Rocha,
JE.Horvath)" .~ )

neutron star
binaries

2251 (J)
2351 comp.
8 (s

white dwarf—
neutron star
binaries

>

y o \ M/Mg . main sequence—
neutron star binaries

0.5 1 1.5
. o . Neutron star r

Arii“sotrbf)ic echt SS'models (self-bound)f stability Bt : ;
(. Arbaiiil, M. Malheiro, M.-GB defAvella};, A. Bernardo, L. Rocha)
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Nuclear processes in Astrophysics: Recent progress :
; "
V. Liccardo! | M. Malheira®, M. 5. Hussein!-22, B. V. Carlson!, and T. Frederieo?! ‘
X ! ITA-Institnto Teenoltgico de Asrondutica, Praca Marechal Eduardo Gomes, 50 - Vila das Acdrins, CEP 12228000 550 José R .
dos Campos - 5P - Brasil ; : ' =
’ ? Instituto de Extudos Avangados, Universidade de 8%o0 Paulo C. P. 72012, 05.508-970 580 Paulo - SP - Brasil 9 . »
? Instituto de Fisica, Universidade de 540 Pauolo, C. P. 66318, 05.314-970 540 Paulo - 5P - Brazil " NS, Y
\ . B ’ ./
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“Neutron" stars hlnts from GW/ GRBS (cont)

" GRB 17d)817 what if stars were exotlc” 77 RS S
e oW , - Nucleosynthesis from SS-SS mergers - s KT
' SR i ~ . SQM - hadrons = nuclei @ freezout A> 20072

(L. Paulucci, A. Berhardo, ].E. Horvath+ collaborators)

. ' | o iy .' 3 ,. ¢ | & ;
| v r what made the signal last “long” after'm’érger? e o
AW A ~ Tidal polarizability studies
R\ Rudto (L Paulucc1 ] E Horvath with E.Ferrer & V. Incera (CUNY)
» . .

' DﬂﬂmSearch—SrDswvery'Pl egram for Optlcal o : ; ‘
' Signatures of Grayitational Wave-Events (DESGW) - et
PI: M Soares Santos (Brandels) 1 event/month
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GW signal in Alternatlve Theories, of Gravitation
Structure of neutron stars

.(M Alves] C.N.de Arau]o, O. Agu1ar G. Carvalho,’
_P.Moraes, M. Malhelro R. Lobato, E. Otonlel %
&R Marmho). ' : . R Oy
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“Neutrow” stars (and BHs): observational studies’

ProtoMIRAX & ‘MIRAX
+ Instruments:

’ " / & : ;
Imaging @ ~100 keV . 8
. -.
.
’ ' . .
» o '

A . : : . ,,’ 1 ) . ~12.6 days
Obsrvations of -1E 1740.7-2942 BH candidate with '5 Orbital petiod
XMM, NuSTAR & INTEGRAL & -1
-~ (F. Stecchini, J. Braga&F DAmico) : M ( | "

. " ". ) i M ~ 4. 91\[ > N | “ ‘ )‘m J M

- > | “llghtest” measured BH
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“Neutroh” stars: evolution in binaries'

- . - A v . . > iy

! -_Rela'c'ivi;stic “spider” sy;terns(blackwidows/redbacks) WS A .
New evolutionary paths for 1rrad1ated ' ~

+ wind donors -

/

* (J.E. Horvath, 0.Benvenuto,M.A De Vito) - PSR1957+20
| ; | ablatingits#
‘. ; "5 companion
/ o
. ' 0.

Redbacks

Vg - Mpsr 1957420 & 2 4 +- 0. 12 M@

Observatlons of Her X Iswith XMM (tw1$ted & tllted dlsc)
(M. Castro, J. Braga) j
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Several other studies.... =~ ", 7
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Nuclear matter theory : effective interactions and hardness [
' . . . / . i o 2 =0 (VDW-CS
(M. Dutra, O..Lourego, C. Lenzi) .. ek ; S s

e n=2
--n=3

de Sitter + rag + mat
H* model

Relict GW backgrouhd
' (M. Alves)

1ogl e (v, Mgl

/
)
-“ ’ : . 20
Astrophysical plasmas -
" (E.Rempel, D. Teixeira)
. 2.8 - M " ] d |
’ v : g 2 .

Measurements of GW veloc1ty
N (C Fra]uca)
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A samplqof relevant publications =~ .-~ B
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* The Influence of Quantum Vacuum Friction on Pulsars . T __ p
J. Coelho, J. Pereira and] CN.de Arau]o Ap] 823,97 (2016) e i

¥ Understandlng the Evolution of Close Binary Systems with-Radio Pulsars : Y
(0} Benvenuto M.A. De Vito and JE. Horvath Ap]L 786 ]..7 (2014) e T
» > | | g
*SGRs and AXPs as rotation powered massive white dwarfs . ; !
M. Malhequ, R. Ruffini and] Rueda, PASJ 64, 56 (2012) i 4 g : . .

* Stellar equlhbrlun( conﬁguratlons of con’lpact stafs in fRD theory of grav1ty
* P.Moraes, |. Arlpanll and M Malheiro, ]CAP 6, 005(2016) p;

E The profoMIRAX Hard X -ray Imaging BalloorrExperlment iy L
J. Braga, F. D'’Amico, M. Avila, A V. Pénacchioni, ]. R. Sacahui, . {A. de Santlago Ir
£ Mattlello -Francisco, C. St;auSs and M A, A. Fialho, A&A 580, A108 (2015)

. The masses of néutron stars ~ ' ; - .4
J.E. Horvath and R Valentlm ‘in HandbookofSupernovae, Spring'br, 1317 (2017)
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