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Abstract: The TeV blazars Mrk 421, Mrk 501, PSK 2155-304 and 1ES1959-a886@mong the brightest
known blazars, yet the existing experimental set of data does not alleioomake unambiguous state-
ments about the physical mechanisms responsible for the electroticagméession. The lack of sensitive
coverage in the energy range 1 MeV to 500 GeV (up to 2004), and theedealy simultaneous data result
in a big inter-model and intra-model degeneracy. The LAT instrumeriiaard of the GLAST satellite,
which will start operation at the beginning of 2008, aims to perform gamayastronomy in the energy
range 20 MeV to 300 GeV. The sensitivity of LAT is about 25 times better ifsgoredecessor, EGRET.
Together with the enhanced sensitivity of the current generation ofilgaljr Cherenkov Telescopes
(IACTSs) in the energy range 100 GeV 500 GeV, LAT observationsraffeorecedented capabilities to
study the high energy emission of these objects in both quiescent and 8tate.

I ntroduction peaks are located at high energiés € rays and
) o ) ~ VHE ~ — rays). Within current observationa

The large inferred luminosities of Active Galactic gnstraints. the Synchrotron Self-Compton mod

Nuclei (AGNs) led to a standard model of beamed (thereafter SSC) are widely believed to provide

AGN emission, with the ultimate energy source be- adequate description of the dominant emission f

ing the release of gravitational potential energy of cassin blazar jets.

matter from an accretion disk surrounding a super- Another very exciting feature of blazars, is th

massive black hole [1]. Although this general . - .
model has won broad support, discussion on the f[hey show states of high activityldring statg,

detailed emission processes underlying the broad-" which the emitted electromagnetic radiation c

SO increase by more than one order of magnitude. -
it;a:t(ij” f)?\%cotirr?glj energy distribution (SED) of AGNs flaring states detected in the X-ray and TeV rar

_ ) ) ) are often characterized by spectral flux chan
Particularly interesting for the-ray community it respect to low state flux (see below), and 1
are theblazars which are AGNs containing jets  TeV fluxes are often correlated (up to some exte

of plasma moving at relativistic speed towards the \yith a flux increase in X-ray and sometimes al
observer. A distinctive feature of blazars is their i the optical energy range.

continuum emission, clearly non-thermal from ra-
dio to V H E frequencies and characterized by two
broad bumps in the/F, representation, peaking
at, respectively, IR/X-ray and-ray frequencies
[2, 3, 4]. Most (15 out of 16) of the well established
extragalactic TeV sources belong to the subclass
High peaked BL La¢HBL), which are blazars with
relatively low bolometric luminosity whose SED

Despite HBLs are being observed for tens of ye:
the existing experimental set of data does not
low one to make unambiguous statements ak
the physical mechanisms responsible for the el
tromagnetic emission. The lack of sensitive cov
age in the energy rangeM eV to 500GeV, and
the scarce truly simultaneous data result in a
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inter-model and intra-model degeneracy, which al-
lows many theoretical models to accomodate the
existing data. More and higher quality data at
GeV-TeV energies are required for the understand-
ing of these objects. This applies particularly at
data corresponding to tHew stateof the blazars,
where the previous instruments were not sensitive
enough to obtain significant detections in reason-
ably short times. Some of the still open ques-
tions are very fundamental; the particle content
of the jets (leptons/hadrons), intrinsic vs observed
(EBL-affected) spectra, production of flares with
timescales down to 1 min, acceleration/cooling in
single or multi-zone, the role of external photon
fields ...

The GLAST satellite, which is expected to be
launched at the end of 2007, will shed some light
into these puzzles. The main instrument onboard
of the GLAST satellite is the Large Array Tele-
scope (LAT). LAT will perform~-ray astronomy

in the energy range from20 MeV to~300 GeV.
Technical details of the detector, working princi-
ple and performance of LAT can be found else-
where [5, 6]. For the purpose of this discussion,
we only show in figure 1 the sensitivity of the in-
strument after 1 day, 1 month and 1 year of ob-
servation. Note that the sensitivity of LAT is best
in the energy range 0.1-10 GeV, with the sweet-
est point moving slightly towards higher energies
as the observing time increases. LAT will pro-
vide the scientific community with very valuable
data in this poorly explored energy range. Together
with the enhanced sensitivity and reduced energy
thresholds{ 0.1 TeV) of the current generation of
IACTs, such as HESS, MAGIC and VERITAS, the
proper characterization of the high energy emis-
sion of the most powerful TeV blazars will hope-
fully become a reality in the next 2 years.

LAT capabilities on the bright TeV
blazars: Mrk 421, Mrk 501, PK'S 2155-
304, 1ES1959+650

In the context of understanding the physical pro-
cesses occuring in blazars, The GLAST/LAT
group is organizing multiwavelength campaigns
on the relatively nearby and bright TeV blazars
Mrk 421 (» = 0.031), Mrk 501 (» = 0.034),
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Figure 1: Sensitivity of the LAT instrument. Th
differential sensitivity points are defined as the fl
level over an energy interval of 1/4 of a decade o
which the statistical significance is 2 standard ¢
viations in 1 day (red), 1 month (green) and 1 ye¢
(blue).

1ES1959+650 (2 = 0.047), andPK S2155-304 (=
=0.117).

These objects have been intensively observe(
the past; yet the physics governing them is

from being understood. Even though these fi
sources are very powerful TeV emitters, very |
tle is known in the GeV range. Mrk421 ar
PKS2155-304 are in the 3rd EGRET catalog
[7], yet Mrk501 and 1es1959+650 are not. T
EGRET source 3EG J1959+6342 is locatetl.5

degrees away from 1ES1959+650, and can be «
sidered as an upper limit for the average emiss
of this blazar. As far as Mrk 501, the only EGRE
detection is reported in [8]; the source was detec
at 5 sigmas during a flaring episode. It was ha
ever not detected during 1997, when the source
derwent into a extremely high state at TeV en
gies.

Figures 2 and 3 show past measurments of tF
sources. Simple estimates for the expected 1
in the energy range 0.1-10 GeV according to |
the SSC model fits are also depicted. The requi
times to achieve a 5 sigma detection of those flu
are reported in table 1. Note that the GLAST/L/
sensitivity permits the detection of these sour
in observing times as low as several days, wh
is more than one order of magnitude better tt
EGRET.
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Figure 2: Left) Observed and modeled SEDs for Mrk 421. Squares and triasbt®s the RXTE spectr:
measured from MJD 51,581.1048-51,581.1148 and 51581-35581.3652, respectively. Filled circle
show the HEGRA data measured during MJD 51581.0702-5158%;2vhich included the first RXTE
pointing. Solid, dashed and dotted lines show the SSC madédigiions for the low-flux spectrum befor
the flare, and during the first and the second RXTE pointirgpeetively. Figure taken from [9]. The pin
dotted line corresponds to the flux of the EGRET source 3EG4H3809, which is positionally coincider
with Mrk 421 (obtained from [7]).Right) Observed and modeled SEDs for Mrk 501. The X-ray data
from observations with BeppoSAX performed on 1997 April98Rpril, and 1999 June. The squares ¢
data from CAT recorded in 1997 April [10], and the filled ceslare data from HEGRA recorded in 199
1999 [11]. The solid lines show several SSC model predistfonthe different flaring states. Figure tak
from [12]. The pink dotted line corresponds to the only detec(~5 sigma) of Mrk501 with EGRET;
which was obtained during a flare in 1996 [8].
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Figure 3:Left) Observed and modeled SED of 1ES1959+650 obtained duringugaepochs. The x-ra
points are RXTE data taken during June 14th 2002 [13]. Thekldguare points are data from HEGF
during the observing campaign 2000-20041 (00 hours). Data extracted from [14]. The blue circles a
data from MAGIC during the observing campaign of 2084 { hours). Data extracted from [15]. In botl
occasions, the source was in quiescent state.VTHd&” spectra are corrected for EBL extinction using t
'‘Low’ EBL model described in [16]. The one zone SSC modelifidhe spectra was performed with tf
code presented in [13]. The pink dotted line correspondedd2GRET source 3EG J1959+6342, whi
is located~1.5 degrees away from 1ES1959+650, and can be consideredugpear limit for the average
emission of this blazaRight) Observed and modeled SED of PKS2155-304 in a low state, wiifie3ent
emission models from [17]. The bowties and correspondidgarel pink dotted lines are a high state s¢
by EGRET, and the average spectrum from the 3rd EGRET caftalog
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Spectral Flux| Timers—25 AFso01cev A« Conclusions
(day) (%) (%)

Mrk421f1 0.6 60 14 . .

Mrk421f2 0.2 56 14 The GLAST/LAT instrument will start to operat
Mrk501f1 7 62 13 at the beginning of 2008, boosting our curre
Mrk5011£2 0.7 63 13 capabilities to study blazars by providing data
Mrk50143 0.2 68 13 the poorly sampled energy range 0.02-100 G
ig:igggg :i:; gé ig However, because _of the broad ar_1d varia
1es19593 10 28 8 spectra of blazars, simultaneous multiwavelen
PKS2155f1 4 58 12 observations are needed to understand the
PKS2155(2 5 34 9 ture of these objects. Campaigns on the fi
PKS21553 0.5 52 13 brightest TeV blazars (namely Mrk421, Mrk50

1es1959+650 and PKS2155-304) are be
Table 1: Observation times required for a 5 sigma planned for 2008; agreements with instrume
detection {"imers—25) Of the spectral fluxes de- covering radio to TeV energies are curren
picted in figures 2 and 3. These estimates are valid being made. Observations at X-ray frequenc
for survey mode operatigin which GLAST scans  with RXTE have already been granted. Ma
the entire sky every 3 hours. The statistical uncer- information on multiwavelength campaigns wi
tainties in the flux above 0.1 Ge\AF.¢.1Gev) GLAST/LAT on these and other objects can be
and the spectral indexN«) for those obs. times tained at http://glast.gsfc.nasa.gov/science/mu
are also reported. and general information on the blaz

and AGN related topics we aim to at

0 bri dress with LAT data can be found
Therefore, GLAST will bring key data from these http://www.slac.stanford.edu/ lott/agn.html
frequencies. Note however that, since these | o ' : .
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