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Accretion geometry and X-ray emission
regions of nonmagnetic CVs & polars
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Accretion geometry and X-ray emission
regions of intermediate polars (EX Hya)
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EUVE SW and Chandra LETG spectra of
dwarf novae in outburst
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EUVE SW and Chandra LETG spectra of
dwarf novae in outburst
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Chandra LETG spectra of dwarf novae in
outburst
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Optical & EUVE DS light curves of OY Car
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Model of the EUVE SW spectrum of OY Car
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Model of the Chandra LETG spectrum of
SS Cyg

flux density

50 60 70 80 90 100 110 120 130

)
=)

| Mg X
Fe XHI
T st v

1 Mg Vil
Ne VNI

erg em2 st AT
X

A L

2 g oW

o 1 !; ,WW el Wy S

= RN ; G

00} oo gt TR (S T R 1

£ 45 50 55 60 65

3 wavelength (A)

7 I~ — s > > > 5§ 2 5 5 5 > 5 > 5

3 o v e ° o ~ - > o e ® . @ ® & o» ® s > S > o

- = - = > (=] [ [ = = - = = o o o >4 = (=] - - = o
ey gy e gy e g e ey . -

D w

flux density
— ™
T"""'ﬁ?_ﬁ, Ne VIII
5 4
]

L <L ]

= il ]
X o, i . Ty 1
1 A A A

(=]

4
{a]
o

95 100 105 110 115 120 125
wavelength (A)

20.5

19.0 1

150 200 250 300 350
temperature (kK)

Mauche (2004, ApJ, 610, 422)




Chandra LETG spectrum of WZ Sge
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XMM EPIC light curves and spectra show
two sources of X-ray emission in UX UMa
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Two types of X-ray spectra in CVs
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Photoionized

Flux [107™* photons cm™2 s™' A™"]

-2

Flux [107* photons cm

200 F
150 F
100}

v W

Fe K

EX Hyo

Si XIv

Fe XXIV=XIX

Fe XVII <

Fe Xvii

Vil /Fe XVIl{
Fe XVl

]
SS Cyg 10 15 20 25 :
5 10 15 20 25

Wavelength [A]

Fe K

Ll

gr Fe XXIV=XIX

Ne IX
0 Viii/Fe XVl
Fe XVII

Fe XVl

>
o
z

T

0 Vil /Fe XVill
% 0 Vil/Fe Xvil

Fe XViI

O v

10

15
Wavelength [A]

Mukai et al. (2003, ApJ, 586, 77)

20 25



Chandra HETG spectra of nonmagnetic

CVs
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Chandra HETG spectra of SS Cyg in
quiescence and outburst
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Mauche et al. (2005, in Astrophysics of CVs & Related Obijects)



Chandra HETG spectra of U Gem in
quiescence and outburst
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Chandra HETG spectrum of V603 Aq
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Detail of Chandra HETG spectrum of GK Per
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Chandra HETG spectrum of EX Hya (an IP
with P,;,,,, =98 min, P__.. = 67 min, / = 77°)
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Comparison of HR 1099 and EX Hya

HR 1099 (red) and EX Hya (blue)

counts/0.01 A

counts/0.01 A

wavelength (A)

EX Hya is missing lines of: Fe XVII A17.10,
Fe XX A12.80, Fe XXI A12.26, and has an
inverted Fe XXII A11.92/A11.77 ratio.

Mauche, Liedahl, & Fournier (2005, in X-ray Diagnostics of
Astrophysical Plasmas: Theory, Experiment, & Observation)



H- and He-like lines of EX Hya
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He-like R = z/(x+y) = f/i line ratios
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Absence of He-like flines in EX Hya
IS plausibly due to photoexcitation.

Mauche (2002, in Physics of CVs and Related Obijects)



Theoretical Fe L-shell spectra
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...were calculated with the Livermore X-ray
Spectral Synthesizer (LXSS), a suite of IDL
codes that calculates spectral models as a
function of temperature and electron density
using primarily HULLAC atomic data.

The following spectra are based on models with:

lon levels radrate colrate
Fe XXIV 76 4,100 1,704
Fe XXIII 116 8,798 6,478
Fe XXII 228 37,300 24,084
Fe XXI 591 227,743 153,953
Fe XX 609 257,765 165,350
Fe XIX 605 240,948 164,496
Fe XVIII 456 141,229 93,583
Fe XVII 281 49,882 33,887

Mauche, Liedahl, & Fournier (2005, in X-ray Diagnostics of
Astrophysical Plasmas: Theory, Experiment, & Observation)



Fe XVII
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Fe XX
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Fe XXI
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Fe XXII
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Grotrian diagrams for Fe XVII and Fe XXII
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Density constraints from Fe XVII A17.10/
A7.05 and Fe XXl A11.92 / AM11.77

Fe XVI: n, > 2x10'% cm3
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Radial velocity variations of the X-ray
emission lines of EX Hya
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Dynamically-derived white dwarf mass agrees
with the value obtained from the Fe XXV/XXVI
line ratio in the ASCA SIS spectrum of EX Hya

(Fujimoto & Ishida 1997).
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Chandra HETG spectrum of AE Aqr (an IP
with Py .y =9.88 hr, P, =33.08 s, / =~ 60°)
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AE Agr

Different physical models for AE Aqr:

Oblique rotator model Magnetic propeller model

Patterson (1979) Wynn, King, & Horne (1997)



XMM EPIC & RGS spectra of AE Aqr
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raged Energy Spectra (PN, MOS1, MOS2)
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He-like N, O, & Ne density diagnostics
from the XMM RGS spectrum of AE Agr

Nitrogen

Counts/sec/keV

Counts/sec/keV

Oxygen

Neon
Counts/sec/keV

-' =

Observed Coronal model Density Diagnostics
[ T T
© )
o
o
o
«
o
o
©
S (h)
E
[
~ o
~
-
o
0.56 0.57 0.58 0.56 0.57 0.58 or } i
—_— —— © )
L ] L ] 4 (i)
- 1 ®F (f) 3 ° '
- . ] « [
I T N R
. : o
" " N ol " Il " 1 " : ol s L . 1
0.9 092 0.94 0.9 0.92 0.94 10 15
Energy [keV] Energy [keV] log n, [em™3]

n, ~ 10" cm3: low for a magnetic CV

ltoh et al. (2006, ApdJ, 639, 397)




X-ray, UV, optical, & radio light curves of
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Pulse-timing delays of AE Agr
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Pulsating optical, UV, & X-ray source follows the
motion of the white dwart.
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AE Agr spin-phase light curves and radial
velocity variation
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