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La potencia del acrecimiento

o Energia generada:

AE, = Sm

En el caso de una estrella de neutrones:
R ~ 10Km

M ~ M@

AE,. =107 erg g~

o Energia de fusién nuclear:
AEfusion ~ 00071716‘2 ~ 6 X lolgerg g—l



Lobulos de Roche
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Lobulos de Roche




Desbordamiento del 16bulo de Roche




Variables cataclismicas

Cataclysmic Variables

""Non-Magnetic"' — Magnetic
B<0.1-1 MG: B ~1-10 MG: B ~ 10-100 MG:
Novalike Variables Intermediate Polars Polars

Dwarf Novae (DQ Her stars) (AM Her stars)




Polar intermedia
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Binarias de rayos X de baja masa

401820-30




Binarias de rayos X de baja masa




La funcidén de masa

27may sini
P

2may sin i
P

@ Ki =v;sini =

@ K = vysini =

mg sin® i K13P

gy = 276 =/ (m2)
m3 sin® i K3p
® Guntmy = G =/ (m)
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V404 Cygni
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Agujero negro en binaria




Agujeros negros en binaria

Black Hole Candidates in Binary Star Systems
Name of Companion Star  Orbital Period Black Hole Mass
Binary System Spectral Type (days) (Solar Units)
Cygnus X-1 B supergiant 5.6 6-15
LMC X-3 B main sequence 1.7 4-11
AN62000 (V616 Maon ) K main sequence T8 4.9
GS2023+338 (V404 Cyg) K main sequence 6.5 =6
GS2000+2 5 (QF Vul) K main sequence 035 5-14
GS1124-683 (Nova Mus 1991) K main sequence 043 4-6
GROJ1655-40 (Nova Sco 1994)  F main sequence 2.4 4.5
H1705-250 (Nova Oph 1977) K main sequence 0.52 =4
SOURCE: Fraknoi. Morrison, & Wolff, Vavages through the Universe




Binarias de rayos X de gran masa (HMXRB)




Binarias de rayos X supergigantes (SGXRBs)

Orbit of neutron star
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Binarias de rayos X Be (Be/XRBs)




Binarias de rayos X Be (Be/XRB
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Binarias de rayos X Be (Be/XRBs)
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Pulsar de rayos X
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Pulsar de rayos X
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Régimen de acrecimiento

@ Radio de la magnetosfera:

rin)?
% = p(rm)v(rm)2



Régimen de acrecimiento

@ Radio de la magnetosfera:

rin)?
% = p(rm)v(rm)2

@ Radio de corr(l)tacién:

_ (GMP?\3
Fe =\ 22




Régimen de acrecimiento

@ Radio de la magnetosfera:

rin)?
% = p(rm)v(rm)2

@ Radio de corrotacion:

1
_ (GMP?\3
Fe =\ 22

e Sir. > r, — acrecimiento

e Sir, <r, — eyeccién



Binarias de rayos X Be (Be/XRBs)
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Binarias de rayos X Be (Be/XRBs)

(AV/2v sin i)
L
S

logl

—0.1

log (FWHM/2v.sin i)

=2 0.2 0.6 1.0 1.4 1.8
log (-EW [ A)



Disco de decrecimiento viscoso

Angular momentum is supplied by the
star to the dise

The dise rotates at Keplerian speeds
12

virot) ~ r-



Truncacion del disco

~10° km/s wind

B Be star.. /g NS
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Truncacion del disco

L (0) V0332453

[ 08.5v+ng" -

[Ce=0.31 H
[ Pow=3425d 0-1=.Pnlm ]
-1 0 1

[ 09.70+Ns ™"
Fe=0.47

[ Pars=110.3d




2.0

Flux (Normalised)

- ™

Fluz (Normalised)

I

Fluz (Normelised)

o

N j\\ A
— —

a 163 (5)
Tn:e I Type I
JpRR— _,jw\w..‘
(Ungor ok ol 1998}
8 [© T 1 (8) {8) t (lﬂ) 1 (11

Type I Flere Type I Type [

e SIS

i Pl
12y a3 eo] s us .

Typa T




A 0525436

- g
[
g ok
i RN
*
5 — BATSE detection
; 06 7
B ++ o, ftve o
7] T o4l % ]
E
0.2
7o 7
—20 . Tee 4 4» ®
o
75F & 090 3 ; B
7.0
a.o0f L) ]
& = T,
ezl o L
E
L ]
. 7.6 ok &% oﬁ"
£
B500 8000 8500 10000
aglt JD — 2440000
85l . . . . .

05 0.0 -0.5 -1.0
Hel 48878 W,



Formacion de las binarias de rayos X de gran masa

1 Binary system with two B stars

t=0
2 The more massive member evolres

into & supergiant:

t=12 x1U?years

» Be 3 The former secondary 1s now more.
"l massive and 2 Be star.

B s e e o wier
End of mass exchange after § x10° years

4 The heliwm star expands.
Second mass transfer
t=148x10 years

5 The orbit becomes wider.
Second mass transfer ends
after £=2.9 x10° years

6 After a supernova explosion
Y the former primary becomes a
neutron star.

g Crhit slightly disropted.
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Microcuasares

L= 5039




Microcuasares

Quasar 3C354
YLA Gom image (c) NEAD 1996




Microcuasares
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Microcuasares

Millions of Light Years
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Microcuasares

Etoile compagnon

Jetrelativiste
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