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Abstract: In August 2005, the MAGIC telescope observed the cataclysaiiable AE Aquarii. Ob-
servations were done during four consecutive nights withencontext of a quasi-simultaneous multi-
wavelength campaign covering the radio, optical, UV, anth)Xranges. The analysis of these data has
revealed no evidence for any steady or pulsedhy emission. Upper limits have been caclulated for
steady emission at the level ef 8 x 107 ?cm™2s™! above 340GeV and- 4 x 10~ *2cm~2s~! for
coherent pulsed emission at the first harmonic of the whitarfiftkequency.

I ntroduction photometric data fror@handra X-ray Observatorn
and archival data frorASCAandXMM-Newton

AE Aquarii is a bright, nova-like cataclysmic vari- Here we present MAGIC telescope observatic
able, lying at a distance e 100 pc. It consists of  of AE Aqr. We briefly discuss the observation
a magnetic white dwarf that accretes matter from technique and the implemented data analysis |
a Roche-lobe filling companion. The orbital pe- cedure, and we derive a VHzray flux limits for
riod of the binary system is 9.88 hours and the the pulsed and steady emission.

spin period of the white dwarf i = 33.08 s,

the shortest known. It is spinning down at a rate ] )
P=564x10"ss ! (see[l]forarecentrevi- Observation and analysis

sion of the system ephemeris).

Although it was initially classified as a DQ Her During 2005 AE Agr was observed for a total «
accreting-disk cataclysmic variable [2], the special 1> hours by MAGIC. Data were taken during fo
features that the system displays (such as singleConsecutive nights, from August 28th to Augt
peaked Balmer emission lines which are inconsis- 315t (see fig 1). The observations were perforn
tent with those of an accretion disk) discredited this USing the MAGIC telescope on the Canary isla
model. This system also displays flaring activity Of L& Palma £8.75°N, 17.86°W, 2225 m as.l.),
in radio [3], IR [4], optical, UV, X-rays [5] and from where AE Agr was observed at zenith ang
TeV ~-rays. Now it is thought to be a former su- Petweers0 — 50°.

persoft X-ray binary [6] and current magnetic pro- The essential parameters of the currently larc
peller [7]. air Cherenkov telescope are a 17 m diameter ¢

During 2005 August 28-September 2 a multiwave- Mented mirror of parabolic shape, #AD of 1.05
length (radio, optical, UV, X and-rays) campaign ~ @nd & hexagonally shaped camera of 576 he
was organized (see fig 1). The analysis of part of SPherical photo-multiplier tubes (PMT) with er

these data is published in [1], presenting results on hanced quantum efficiency [8]. The field of vie
(FOV) of the camera isc 3.5° mean diametel
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Figure 1: Instruments involved in the multiwavelength camp and their corresponding observation tit
windows.

while the trigger area covers about2.0° formed The optical behavior of AE Agr exhibits larg
by a coincidence of 4 neighboring pixels. The flares, highly coherent pulsations at a frequer
fast PMT analog signals are routed via optical vy = 30.23mHz, and quasi-periodic oscillatior
fibers to the DAQ-system electronics in the count- (QPQO's). The keV X-ray emission is also pulsi
ing house 80 m away. The signals are digitized by at 5. And there were previously reported coh¢
dual range 300 MHz FADCs. Further details of ent pulsed VHE emission at these frequencies [
the telescope parameters and performance can bebtained from the Nooitgedacht Mk | Cherenki

found in [9, 10]. telescope.
All data were analyzed using the standard recon- We made two different studies for pulsed emissi
struction and analysis software [11, 12]. Firstly we made a frequency scan aroudnd its

The cosmic trigger rates during the four observa- first harmonic using the Rayleigh test. Second
tion nights were noticeably low. The nearby opti- Produced the corresponding phaseograms for tt
cal telescopes Calsberg Maridiand and Mercator in frequencies.

fact confirmed that the atmospheric extinction was No signal of a periodic nature has been found
most higher most probably on account of tad- excess oRg, so we can conclude that there is |
ima(Saharan dust). We used a set of special Monte significant periodic emission in any of the analyz
Carlo simulations to correct the energy scale and days. Therefore, upper limits to the pulsed err
the gamma efficiency of our analysis. sion have been set for all four days of observatic

and will be reported at the conference.
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Figure 2: Upper limits for integral steady flux measured by ®I& (different colors are given for eac
Julian Day). Upper limit from Whipple telescope is also give black.

CYT is gratefully acknowledged. This work was descend from supersoft binaries, Mon. N
also supported by ETH Research Grant TH 34/04 3 Roy. Astron. Soc. 337 (2002) 1105.
and the Polish MNil Grant 1P03D01028. [7] P. J. Meintjes, L. A. Venter, Modelling tht

continuous radio outbursts in AE Aquari
Mon. Not. Roy. Astron. Soc. 341 (2003) 891

References 900.
_ _ [8] D.Paneque, H.J. Gebauer, E. Lorenz, R. M

[1] C. W. Mauche, The White Dwarf in AE Agr zoian, A method to enhance the sensit
Brakes Harder, Mon. Not. Roy. Astron. Soc. ity of photomultipliers for air Cherenkoy
369 (2006) 1983-1987. . telescopes by applying a lacquer that sc

[2] J. Patterson, The DQ Herculis stars, P.A.S.P. ters ||ght, Nucl. Instrum. Meth. A518 (2004
106 (1994) 209-238. 619-621.

[3] T. S. Bastian, A. J. Beasley, J. A. Book-  [9] C. Baixeras, et al., Commissioning and fir
binder, A Search for Radio Pulsations from tests of the MAGIC telescope, Nucl. Instrur
AE Aquarii, Astrophys. J. 461 (1996) 1016— Meth. A518 (2004) 188-192.
+. _ _ . [10] J. Cortina, et al., Technical performance

[4] M. Abada-Simon, et al., First detections of the MAGIC telescopePrepared for 29th |
the CataCIysmlc variable AE Aquarll in the ternational Cosmic Ray Conference (|CF
near to far infrared with ISO and IRAS: In- 2005), Pune, India, 3-11 Aug 2005.
vestigating the various possible thermal and [11] M. Gaug, et al., Calibration of the MAGIC
non-thermal contributions, Asron. Astrophys. telescopePrepared for 29th International C
433 (2005) 1063-1077. mic Ray Conference (ICRC 2005), Pune, |

[5] K. Itoh, S. Okada, M. Ishida, H. Kunieda, dia, 3-11 Aug 2005.

Density Diagnostics of the Hot Plasma in AE  [12] J. Albert, et al., Signal reconstruction for tt
Aquarii with XMM-Newton, Astrophys. J. MAGIC telescope.
639 (2006) 397-404. [13] M. J. Lang, et al., A search for TeV emissic

[6] K. Schenker, A. R. King, U. Kolb, G. A. from AE Aquarii, Astropart. Phys. 9 (199¢
Wynn, Z. Zhang, AE Aquarii; how CVs 203-211.

[14] P. J. Meintjes, B. C. Raubenheimer, O.

717



MAGIC OBSERVATIONS OFAE AQR

de Jager, C. Brink, H. I. Nel, A. R. North,
G. van Urk, B. Visser, AE Aquarii - an emit-
ter of pulsed TeV gamma rays resembling op-
tical emission during flares, Astrophys. J. 401
(1992) 325-336.

718



