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an exponential cut-off yielded only a marginal (2.1σ ) improvement
to the fit. The lack of significant evidence for the curvature in the
VHE spectrum, coupled with the observed ‘harder when brighter’
behaviour some HBLs have displayed, makes future flaring activity
for this source of great interest due to the hard deabsorbed spectral
index. The spectral index obtained indicates that the higher-energy
peak of the broad-band SED (i.e. the inverse-Compton component)
is near or below the lowest energy VERITAS point at 200 GeV.

While only marginal evidence is seen in the VERITAS data, cur-
vature or a cut-off is expected to occur at some point in the intrinsic
VHE spectrum of a BL Lac object if the emission is produced by
the inverse-Compton mechanism. In one-zone SSC models, a single
population of relativistic electrons with a spectrum that softens with
increasing energy is utilized to produce a synchrotron spectrum that
matches the observed optical–X-ray SED. Commonly, this electron
distribution is described by a broken power law between Lorentz
factors γ min and γ max with a break at γ b (e.g. Katarzyński, Sol &
Kus 2001). This is in turn Doppler boosted by a factor δ/(1 + z),
where δ = γ −1(1 − βcos θ ) and β is the relativistic velocity, to
higher frequencies in the frame of the observer by the bulk rela-
tivistic motion of the jet. The resulting synchrotron spectrum fol-
lows power laws for corresponding frequencies between γ min and
γ b and between γ b and γ max, with the latter power-law index be-
ing softer to account for the cooling and escape of the electrons.
The frequency range of the synchrotron radiation produced depends
on the strength of the magnetic field and γ (the synchrotron critical
frequency for a single electron νch ∝ γ 2B), but decreases sharply be-
yond that corresponding to γ max, hence terminating the synchrotron
spectrum. Typically, the electrons boost, via the inverse-Compton
mechanism, the energy of the synchrotron photons they produced
by a factor of γ 2, with the interaction rate governed approximately
by the Thomson cross-section. For combinations of large-electron
Lorentz factors and high target synchrotron photon frequencies,
the energies of the synchrotron photons in the electron rest frame
may be comparable to the electron rest mass. This limits the boost
in energy to γ m0c2 and the Klein–Nishina cross-section applies,
which results in a decreased interaction rate and a softening of the
inverse-Compton spectrum at the highest energies. Thus, there are
a variety of combinations of electrons and soft photon energies that
could produce the VHE emission and result in a particular spectral
shape over the range in which we have measured it. It is difficult
to constrain the models from observations in one band alone, and
constraints on the model parameter space require contemporane-
ous measurements of both the synchrotron and inverse-Compton
components and any associated time lags between variability in the
different emission bands. While many models involve numerical
calculations, analytic approaches for constraining parameters can
be found in, for example, Tavecchio, Maraschi & Ghisellini (1998).

VERITAS will continue to monitor 1ES 2344+514 as part of
the blazar science working group’s long-term plan over the coming
years and will provide and respond to alerts should flaring activity
occur. In the absence of flaring activity, continued observations will
increase the photon statistics available to extend the spectrum to
higher energies to allow for models of the emission of BL Lac
objects in quiescent states to be constrained, and will allow further
studies of the characteristics and implications of its temporal, spatial
and spectral properties to be conducted.

Being one of the first VHE-detected blazars, 1ES 2344+514
receives significant multiwavelength monitoring from instruments
across the electromagnetic spectrum. The VERITAS data presented
here represent the most comprehensive VHE study of this object
to date. The VERITAS observations have significant contempora-

neous optical (e.g. Tuorla2) and Swift XRT X-ray (>144 expo-
sures since September 20073, many of which taken simultaneously
with VERITAS) data available, in addition to the almost-continuous
Fermi-LAT coverage. The combining of these data sets, along with
others from additional instruments, can prove useful for under-
standing the underlying processes in 1ES 2344+514, and HBLs in
general, and is encouraged.
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