
Figure 1: Left: Apparent radial velocities of Capella measured with the Chandra/HETGS. The dotted line shows the calculated apparent
radial motion of Capella Aa viewed from Earth (including the barycentric, orbital, and systemic motion of Capella Aa); Right: Observed
radial motion of Capella vs. orbital phase after barycentric correction. The measured radial velocity clearly follows the trend of Capella
Aa (primary); 3σ error bars are shown in the plots. (Ishibashi et al 2006, ApJL 644, L117)
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Figure 2: Time-resolved veloci-
ties of the Ne X 12.1 line of HR
1099, for different temporal bin-

nings: 30 minutes (bottom), 60
minutes (middle), and 120 min-
utes (top). Measurements from

the HEG arm are to the left; those
from MEG are to the right. Dia-
monds refer to the minus side of

first order; crosses to the plus side.
The velocities from the respec-

tive sides were separately normal-
ized to their means. The dots are
the flux weighted averages of the

two sides; the error bars are based
on the individual assigned uncer-
tainties (from a S/N scaling law)

combined in quadrature. The thick
solid and thin dashed curves de-

pict the orbital motions of the K1
IV primary and G5 V secondary,

respectively, normalized to the
average value of the former over

the Chandra observation interval.
(Ayres et al 2001 ApJ 549, 554)
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Figure 3: Comparison of velocity curves of the three brightest lines in the HETGS spectra of HR 1099, with 60 minute binning. Only the
average velocities are displayed, and the K1 IV orbital velocity was removed. Vertical dotted lines indicate the times of the HST STIS
exposures. (b) Same as (a), for Capella. The HETGS observation was performed in two segments, separated by about a day. Again,
60 minute binning was used. The orbital differential motion of the Capella giants was negligible during the observation and was not
removed. (Ayres et al 2001 ApJ 549, 554)
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Figure 4: Top: CLP [Composite Line
Profile] radial velocity vs. the bi-

nary period based on the first-order
MEG data. Solid curve represents
the sinusoidal fit to the data. The

five sets of independent points have
been indicated by different symbols

(see 3.2). Bottom: CLP radial ve-
locity (corrected for the binary mo-

tion) vs. the white dwarf spin pe-
riod. The dotted curve represents
the best-fit velocity curve corre-

sponding to the rotation velocity of
the white dwarf, and the dashed line
represents the best-fit velocity curve
corresponding to the infall velocity
in the accretion column (see 3.3).

(Hoogerwerf et al 2004 ApJ 610, 411)
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Figure 5: Composite line profile for the MEG spectrum (left) and HEG (right). Top: VW Cep; Bottom: 44 Boo. Yellow bars are the 90%
confidence intervals of the centroid of the composite profile. The red sinusoidal curves are the center-of-mass velocities of the binary
components. The background is an intensity map of the composite profiles’ counts. (Huenemoerder et al 2006 ApJ 650, 1119 )
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Figure 6: Figure 1. (a) The X-ray light curve shows significant rotational modulation at the 12% per cent level. (b) The centroid of the O
VIII 18- line profile traces (±30 km/s) velocity shifts that appear to display rotational modulation over two consecutive rotation cycles.
(Hussain et al 2007 MNRAS 377, 1488)

6



Figure 7: Orbit- and spin-phase
radial velocities of the X-ray

emission lines of AE Aqr. Four
panels show the data (filled

circles with error bars), best-
fitting sine function (solid

curve), and γ velocity (dotted
line) for (a) and (b) the com-
posite line technique, (c) the

cross correlation technique, and
(d) the cross correlation tech-

nique using the boost-strapped
template spectrum. Shaded
region in the upper panel is
the 1σ error envelope of the
expected white dwarf orbit-

phase radial velocity variation.
Right: Spin-phase (a) light

curves and (b) radial veloci-
ties for the two-spot model of
AE Aqr. Blue, red, and black

curves are for the upper spot, the
lower spot, and the total flux,

respectively. Flux is relative to
the total mean and velocities

assume vrot = 1330 km s−1. Up-
per graphic shows a schematic

of the model at φspin =
0, 0.25, 0.5, . . . 2. (Mauche

2009 ApJ (in press) Preprint:
http://arxiv.org/abs/0910.0084)
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Figure 8: Best-
fit position of the

1s2p absorption
line from O I. The

weighted mean
value of the line

position is given.
The outlier is from

the Cyg X-1 Ob-
sID 107 data. All
quoted errors are
statistical errors
only and do not

include the instru-
mental wavelength
error of ±0.011 Å
(FWHM). (Juett et

al 2004 ApJ 612,
pp. 308-318) (one

minor tick mark
is ∼ 64 km/s)
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Figure 9: Four ranges of the final stacked spectrum that includes shifted spectra corresponding to all 16 O VI systems (Table 1 O VI
velocities: 14± 6 km/s, 24± 7 km/s). The thick lines mark the best-fit continuum, the red lines and text mark the blue-shifted Galactic
absorptions (mainly contributed from PKS 2155-304 and 3C 273 sight lines), and blue vertical lines mark the positions of the expected
intergalactic neon, oxygen, nitrogen, and carbon absorption lines at the corresponding rest-frame wavelengths. The bin-size is 12.5 mÅ.
(Yao, et al 2009, ApJ 697, pp. 1784)
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