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HMXBs
‘_h and a few LMXB pulsars

Purpose:

*Accretion torque diagnostics
*Accretion flow diagnostics

‘HMXB wind diagnostics

*Orbital parameters and orbital evolution
Supergiant Fast X-ray Transients

-X-ray reprocessing
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Spin and flux history of transient X-ray pulsars
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12-50 keV Pulsed Flux
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Spin and flux history of transient X-ray pulsars

GX 1+4 Cen X-3
: ~\ ] T 208.16:— i —
3 ~ E g - A .
3 \\\ = 2208.14; W r.'\a, s ;\ -
c ~ E & SV i \ Py
E ~ E s i LY ’\ﬂ : ]
E ™~ . 3 £ 20812~ o
E - E « i ]
g . , ‘ ™~ - 208.10— -
C T T R T | L m
- ’ # # B X 15 -
r i o 1 & r LE
- 4 , vl A Coh
L *+'¢ + B % (\I‘E 1_0__ e ‘:__
r + [T . * 4 J % G N FEC .
L + . v ! Voot . ] 3 > L Yt ]
L . 4 + 4 < g L . 4
- Ml VK . i t Q < o5 ees
— — 1 - $' -
L «p ‘* '&M#: ‘wz 4, o. [ “"w*’”lt - *‘ *ﬁw ] = B fer,
r l U ‘lf ‘L * MWN’L%W W‘Lulw . 0.0 ]

55000 55500 56000
Time (MJD) Time (MJD)
F i-GBM, CGRO- BAT§§

Vela X.1 ermi
- ' ‘ . 1470 - ‘
a I ¥ONT ey ]
C ] T r . 4y, 7
- { %1 ] E 1465 ! A S —
- + k R REW:E R j e,
C b * e &‘Hf ;.‘ ‘.xﬁ&q}" %k{ﬁ ’:“ 7 % : . H ¢ 3 ( g‘¢ :
T Lowy R M RTS8 el ; .
L * ‘} i e $ ¥ W, )‘W’q‘\ ] g 1.460 — H ‘{% i —
B § g 3 AN . C TR Al i
SRy ?,gj.**,;;: K N E £ X it .
Eod . '% A . LA ]
F jf’J 3 1.455(— ¢ #ef —
g H E 2oL ‘ t ]
E ¢ E 35 20:_ * y =
B { 4 — T g + \ + + i
E + . 3 o = f \ J
E R + E o = + -
E ;. ; J, \o . b :.+ . 3 §N,21.5_—1 +* #++ f :t ¥ } *H#p N* M* 3
= o + W L M . oo 4,' K = 5} Ely N to t oy ]
E ¢ ¢ i N* "l U R N ' o E > C t t + t + + 1
E ! ‘-.}. bl “.’w.' ¢ o".‘:."o‘.,." ...-.';4 L o "2 Yoot e, ' 4 = 2 E 1.0'_‘S+* t+ g*} *} ‘ * ! ‘++‘+ $ # E 4t ’ : f f+‘ t ﬁj +#__
et I s, e T W T e ,’-,-."*»-1" L .) .,"' e 14 3 o = [ hah it ! 4 +$o ‘W oW *fL++o SRR TV =
SXET oy - ,'::" L :'--""‘f.".e'é%\:.ﬂ'.' X e < < 057_%‘“4 lﬁgwg& .4 .% 2: .ég ¢' $ LY w*}’ﬁ. Lu&.g é ‘jm &3
E R b e g ‘.- M s :. ' ’ .‘0- R . E — . E ”i 4 y w¥ 4 u o &‘ M . ]
E . .. 3 Tyel ¢ %
E , . ‘ E 0.0k ¢w g .‘él" f i l% 3,¢ LA

55000 55500 56000 55000 55500 56000
Time (MJD) Time (MJD)



4U 1626-67: Period Evolution

4U 1626-67

130.60'—"1"'l"l T T T T T T T T
A

130.50 F
130.40F

130.30F )
: l

J \.

1 \/ ;

Pulse Frequency (mHz)

130.20F -

ATV (U AT S (NPT ST T (SR ST S S SN S SR U R
44000 46000 48000 50000 52000 54000
Camero-Arranz et al. 2010 Time (MJD)



G NETO-X
SAG NN A-=

T

RXTL 9862 W)

[ o

4U

:k { e yurr e = 0 Ff e Y N Y rcresesa- )

)WW\ RXTEO968- 122

aln RXTEO967-05-1%)

T Treemer1on-co-ay WM:
0

f\/\/\f\,’\/\ RXTL968-22- 14)

ot M T
RXTE0967-08- 1)
RTE966 27 2%,
RXTL 9682777
nad ¥ s 23X K ROCTE(968 €777
PRGOS 35 20y
TP - 1
sk Jargpnsm-cr 29 RI08-C0-06)

1 1 1 1 14 "
2

L 2
r M PO XTEQSST 4717
RXTEOSET- 1517
- 14~ RXTEQSST-12-1%)
s-u s ] - o g RXTEO960-06- 2%
o AL 2RI N RXTE(966-08-27)
AL 2T I3 04 RXTE966-08-27)
1 1 1
[ ] 1s 2

Cowmim o
3
E
2
B

3
:
i




Dips in Pulse Profiles : Partial Covering Absorption
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Dips in Pulse Profiles : Partial Covering Absorption

magnetic axis

accretion disc
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Dips in Pulse Profiles : Partial Coverina Absorvtion
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HMXB wind diagnostics
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Orbital evolution of X-ray binaries
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Supergiant Fast X-ray

Transients

I ! ! [ ! I [
10° © [ IGR J16479-4514 |
10°F * . % -
o'k Igaa—4552 3 = o’ .
& e Qﬁ; #~ ‘PR e “% 12155952 I l | ' i
L | 2011/02/23 -
c ~ ) I
& ol e *y? aﬁ cl - . | | 1
* * 2 | | ]
100— < "|: 8 1 : :
o 7 | |
[ s = —
10"+ s =t . ‘ D | E | F
10? 18 1B : :
1 10 100 1000 I I
P orb (days) : : |
- i i | |
| | | |
| I i [ [
| | |
| —]
O 1 1 1 1 1 1 1 1 | 1 | 1 1 | |
10 15 20
Time (h)
F | L 1 1 L | L I I I | L L L 1 | I
1400 1500 1600 1700

MJD (=53,000)



Reprocessing in LMXB X-ray
pulsars
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Reprocessing in LMXB X-ray
* pulsars
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