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Multiband optical monitoring of blazers, data reduction and
analysis of their images
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Blazars vary at all wavelengths over a variety of timescales. Various models
have been proposed to explain blazar variability, however, the mechanism
responsible for variability is not conclusively understood. One factor which can
discriminate among the various variability models is that of colour (spectral
index) variations of blazars. By this one may be able to better understand the
mechanism of blazar variability. Therefore, it was initially proposed to the
OHP observatory to carry out quasi-simultaneous multiband monitoring of one
of the brightest blazer. Fortunately, it was accepted by the scientific team of the
observatory and the 1m20 telescope has been allocated to the executor of the
present proposal for 5 nights, from 23 to 28 April 2009.
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Nearly simultaneous multiband monitoring of blazars is very limited and most
studies reported in literature are conflicting too. No bluer when brighter trend
was noticed both on intra-night and inter-night timescales in S5 0716+714
(Stalin et al. 2006,MNRAS, 366, 1337), whereas BL Lac showed a bluer when
brighter trend on intranight and a similar trend (although of less significance)
on the internight timescale (Stalin et al. 2006, MNRAS, 366, 1337 ; Papadakis
et al. 2007, A&A, 470, 857).
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Blazars form a sub-group of radio loud AGN showing extreme variability at all
wavelengths, high degrees of linear polarization and strong gamma ray
emission. They include BL Lac objects as well as quasars with flat radio
spectrum. Blazars vary over a wide range of timescales both within a night and
over long term. Several models have been proposed to explain the variability of
blazars, the most commonly accepted one is the shock in jet model (Marscher
& Gear 1985, ApJ, 298, 114). Alternative models invoke interstellar
scintillation (Rickett et al. 2001, ApJL, 550, L11), microlensing (Schneider &
Weiss 1987, A&A, 171, 49), accretion disk instability (Mangalam & Wiita
1993, AplJ, 406, 420) and binary black hole (Sillanpaa et al. 1988, ApJ, 325,
628). However, the mechanism responsible for variability is not yet known
conclusively.



Although optical variability on intra-night timescales is now a well established
phenomenon for blazars (Stalin et al. 2005, MNRAS, 356, 607 ; Sagar et al.
2004, MNRAS, 348, 176) its relationship to long-term variability remains
unclear. Possible clues could come from monitoring the optical spectrum for
correlation with brightness. This will also enable one to better constrain
variability models.

The presence or absence of bluer when brighter trend in blazars on intra-night
and inter-night timescales can provide interesting clues to the origin of blazar
variability from hour like to much longer timescales. It is known that GeV/TeV
detected blazars tend to be more variable than other blazars (Stalin et al. 2005,
MNRAS, 356, 607). Therefore, it was initially proposed to the OHP
observatory, to undertake a quasi-simultaneous monitoring of a bright TeV
detected blazer, Mrk 180, for 5 nights. Fortunately, the 1m20 telescope has
been allocated to this proposal from 23 to 28 April 2009. Therefore, "
Multiband optical monitoring of blazers, data reduction and analysis of their
images" is proposed to the School of Astronomy and Astrophysics under "a
part of the Extra-galactic Astronomy Program".



