
Extensive Near Infrared monitoring
of mm and γ-ray bright blazars

Alberto Carramiñana, Luís Carrasco, Alicia Porras, Elsa Recillas
Instituto Nacional de Astrofísica, Óptica y Electrónica, Luis Enrique Erro 1, Tonantzintla, Puebla 72840, México

On August 2007, we started a dedicated monitoring program with up to 60 nights allocated
per semester on the 2.1m telescope of the Observatorio Astrofisico Guillermo Haro, in
Cananea, Sonora, Mexico (lat=+31.052, long=-110.384). The program consists of optical
photometry (BRVI), low resolution spectroscopy and near infrared JHKs imaging - the later
with 2000 data points already reduced. The current study will lead to follow-up and
identification  programs using optical and NIR facilities, like the 2.1m OAGH telescope, and
the Large Millimeter Telescope. Particularly successful has been the JHKs photometry
using the CAnanea Near Infrared CAmera (CANICA).

mm-wave and γ-ray bright blazars
Radio loud γ-ray emitting quasars are believed to be active galactic nuclei (AGNs)
powered by a supermassive black hole accreting vast amounts of matter, part of which is
violently ejected in powerful jets oriented towards our line of sight. These intrinsically rare
objects can be observed at large distances and used to sample the distant universe. New
sensitive instruments in the mm and γ-rays regimes open the possibility of finding and
using high redshift blazars for testing AGN evolution, the growth of supermassive black
holes during the early history of the Universe, sampling the extragalactic background
light and relate it to the star formation history of the Universe.
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Matching WMAP with γ-ray sources

WMAP produced a catalog of 390 bright sources at frequecies between 23 and 94 GHz,
localized inside a mask excluding the Galactic plane (Wright et al. 2009). WMAP sources
are of intrinsic interest for mm wave telescopes: together with their practical use as bright
pointing references, they provide a sample of extragalactic objects up to z>3.

Matching the WMAP and 3EG catalogs
We made a comparison between the 3EG and WMAP catalogs, with a relaxed matching
criterion of 2.5 times the positional uncertainty. The comparison produced 69 matches
out of the 186 3EG sources with |b|>10º. Extending search to 2.5×θ95 leads to an
expectation of 8.2 random coincidences and most of the matches are bound to be real. In
fact all source types (A, a, u) match above the random expectation rate.

Matching WMAP sources with Fermi bright sources
The Fermi bright source list (0FGL), made public in February 2009, consists of 205 bright γ-
ray sources detected with significance > 10σ in the first three months of observations. The
0FGL sources were localized with positional uncertainties in the 4’-10’ range. More than
120 of them are associated with active galaxies, mostly blazars. Fermi-LAT proved efficient
in detecting a larger fraction of high-energy peaked BL Lacs. We compared WMAP and
Fermi positions. The improved angular resolution of Fermi resulted in only 0.85 spurious
coincidences expected, even with a 2.5σ positional criterion. We found 54 positional
coincidences between WMAP and the 0FGL, of which only four correspond with
EGRET sources and one with an isolated VHE photon.

Positional coincidences between WMAP and 3EG
as a function of gamma-ray source id-type, as
entered in the 3EG catalog: 43 out of 65 high
confidence EGRET blazars identifications are
positionally coincident with WMAP sources, 13 of
them outside the nominal 1σ uncertainty.

Two line abstract
We established a sample of mm-wave and γ-ray bright AGNs matching the WMAP catalog with 0FGL and 3EG. Since August
2007 we have monitored over 80 of these in the NIR, obtaining over 2000 JHKs points directly comparable with Fermi data.

JHKs light curves of some of our objects. Dashed lines indicate 2MASS fluxes (approx. epoch 2451000)
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Evidence of the physical association
of 0FGL 1641.4+3939 and 3C345.

CANICA - FERMI highlights


