Physics of Neutron Stars – 2005 91

Deep optical observations of the fast moving nearby radio pulsar B1133+16 with the VLT^1

S. V. Zharikov^{1 ∗}, R. Mennickent^{2 †}, Y. A. Shibanov^{3 ‡}, V. N. Komarova^{4 §}

1IA UNAM, Ensenada, Mexico 2Universidad de Concepcion, Chile 3Ioffe Physico-Technical Institute, Saint-Petersburg, Russia 4SAO RAS, Russia

Recent optical observations with the 8-meter-class groundbased telescopes and with the HST of the two old radio pulsars, PSR B0950+08 (17 Myr) (Zharikov et al. 2002; Zharikov et al. 2004) and PSR B1929+10 (3 Myr) (Mignani et al. 2002), have shown that old pulsars can produce nonthermal photons in the optical range with almost the same efficiency as young and energetic Crab-like pulsars. Optical data for other old pulsars can provide new insights into the origin of such a high efficiency. Parameters of the high velocity nearby radio pulsar PSR B1133+16 (5 Myr) are almost the same as for the above two pulsars. We report on a deep BR and H_α imaging of the pulsar field obtained in 2003–2004 with the VLT in attempt to detect its optical counterpart and to search for a bowshock nebula (which is possibly produced due to supersonic motion of the pulsar through the interstellar medium). Our images reveal no counterpart at the expected radio position down to a 3σ upper limit of ∼ 28.3 mag in the B band. We cannot resolve also any bowshock structure in our H_α and R images. However, archival B band images of the same field obtained earlier within the ESO/VLT program 66.D-0069A by Gallant et al. (2001) have allowed us to go deeper in the B band. After combining the archival and original images the resulting detection limit is B∼ 28.7 mag. In the combined B band image some hints of the counterpart candidates consistent with the pulsar radio position can be resolved within the 28.3–28.7 mag range. We discuss our results in connection with a phenomenological picture of the pulsar efficiency evolution in different spectral domains suggested by Zharikov et al. (2004) and by current pulsar bowshock theories.

References

[1] Gallant et al. ESO/VLT program 66.D-0069A, http://archive.eso.org (2001) [2] R. Mignani, A. De Luca, P Caraveo & W. Becker. ApJL, 580, 147 (2002) [3] S. Zharikov, Yu. Shibanov, A. Koptsevich, et al. A&A, 394, 633 (2002) [4] S. Zharikov, Yu. Shibanov, R Mennickent, et al. A&A, 417, 1017 (2004)

1Based on observations collected at the European Southern Observatory, Paranal, Chile (ESO Programme 71.D-0499A).

∗E-mail: zhar@astrosen.unam.mx †E-mail: rmennick@astro-udec.cl ‡E-mail: shib@astro.ioffe.ru §E-mail: vkom@sao.ru