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To study the accretion process in intermediate polars, rgsiolved spectroscopy is an unrivaled
tool. Unfortunately, obtaining spin resolved spectrogcopthe intermediate polars with the
fastest spinning white dwarfs is challenging. We obtainigth speed spectroscopic observations
of DQ Her and V455 And. For the latter, which is two magnitudeater than DQ Her, we
used the QUCAM2 electron-multiplier CCD (EMCCD) installed the ISIS spectrograph at
the William Herschel Telescope. Our analysis of the QUCAMZad(which will be presented
elsewhere) demonstrates that EMCCDs make it possible &redselatively faint targets at high
cadence without burying the signal under the readout noise.

High Time Resolution Astrophysics 1V - The Era of Extremely Large Telescopes - HTRA-IV,
May 5-7, 2010
Agios Nikolaos, Crete, Greece

*Speaker.

(© Copyright owned by the author(s) under the terms of the @e&ommons Attribution-NonCommercial-ShareAlike Licen http://pos.sissa.it/



High speed spectroscopy of intermediate polars S. Bloemen

Intermediate polars (IPs) are cataclysmic variables aon a moderately magnetic white
dwarf. In the inner regions surrounding the accreting whitarf (WD), the accretion of material
from the accretion disc onto the WD is believed to be magakyicontrolled. Light curves of
IPs typically show variability on the orbital period, the Wipin period and often at various beat
periods. The variability on the spin period was thought feeafrom disc reprocessing of X-rays
that are emitted from the WD’s magnetic poles due to energase of the in-falling material (see
e.g. the review on IPs [1]). A more recent suggestion is tanbatter gets accreted onto the WD
via accretion curtains, and that the spin phase dependentation of the curtains gives rise to the
observed variability.

Studying the variations of spectral lines on the dwarf sgingal, promises to give more insight
in the accretion geometry, because it allows us to trace yhardics of the emitting regions as
a function of the spin phase and compare the radial velo@tabiour with proposed accretion
geometries. For some IPs with slowly spinning white dwanfsich have spin periods of tens of
minutes, spin resolved spectroscopy has been presentedlfsee e.g. [2] and [3]).

Spin resolved spectroscopy of IPs with short WD spin perisdsuch more challenging be-
cause of the need for short integration times. RecentlyeiBkn et al. (2010) [4] presented spin
resolved spectroscopy of the prototype of the intermegiatars, DQ Her, which has a WD spin
period of 71 or 142 s [4] and a magnitudfe~ 14.5 [5]. Fig. 1 is taken from [4] and shows the
region of the DQ Her spectra around HeAl4686. The spectra have been phasefolded on the spin
phase into 20 bins and the average spectrum has been sedtranth that the deviations from the
average spectrum are visible. The black and white regiaisate higher and lower than average
fluxes respectively. Variations can clearly be seen in tdshited part of the He IN4686 emis-
sion line, but not in the blueshifted part. A simple repraieg of X-rays from one of the WD’s
magnetic poles in the accretion disc would lead to emissighealocation of the black sine curve
on the plot, and can thus not explain the observed variati®assibly, an accretion curtain geome-
try can account for the observed effects, but detailed ntindes required to check this possibility.
(See [4] for a more elaborate discussion and spin trailshardines.)

To check whether the DQ Her line variations on the spin pedoal the rule or rather an
exception among IPs with rapidly spinning WDs, we obtaingid sesolved spectroscopy of V455
And, which has a spin period of 67.6 s and is about two mage#ddinter than DQ Her [6]. To
resolve the WD spin phases, the integration times of thetispace limited to a few seconds.
Using a 4-m class telescope, the spectra would be domingteghbld-out noise if we would have
used a standard CCD. Instead, we made use of the QUCAM2arettultiplier CCD (EMCCD)
installed on the ISIS spectrograph at the 4.2-m William Kiees Telescope at La Palma to obtain
15 796 spectra with exposure times of 2 s. The results of alysis clearly demonstrate the power
of EMCCDs for high speed spectroscopy of relatively faingéds and will be discussed in [7].
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Figure 1: Spintrail of the variations in DQ Her’s He N4686 line profile, created by phasefolding the spectra
and subtracting the average spectrum. Enhanced emissidte(degion) is seen once per spin phase in the
red-shifted part of the line, but not in the blue-shiftedtp@he black sinusoidal curve is a simple model for
the expected enhanced emission if the emission would becegsed light of one white dwarf X-ray beam
in a small part of the accretion disc. (Figure taken from Bge the original paper for more details.)
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