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Abstract. We report the results of new observations of the two BL Lac objects 3C 66A and ON 325 perform&pidd AX

and of nearly simultaneous photometric measurements in the bandpassésdr8r3C 66A was observed in January 1999

and in July 2001: its X-ray flux waB(2-10 keV) = 2.0732 x 102 ergcnr? st in January 1999 an8i(2-10 keV) = (2.6 +

0.6) x 1072 ergcnt?s7t in July 2001. In both observations the X-ray spectrum can be fitted by a single power law with an
energy index 2 + 0.1, steeper than that measured in the optical, equaB®€0.05. TheBepp®&AX observation of ON 325

was performed in December 1998 when its X-ray flux ®é2-10 keV) = 8'3x 10" erg cnt? s71. The X-ray spectrum cannot

be fitted by a single power law, but it is found to be well represented by a broken power law with a break energy at around 4 keV
and energy indices equal tod4B+ 0.12 and-0.57 + 0.63. Both sources are characterised by a synchrotron-dominated emission
at energies lower than a few keV, with a sharp flattening toward higher energies due to the inverse Compton component. We
obtained satisfactory modelling of the overall spectral energy distributions, from the optical to low energy X-rays, with log-
parabolic laws.

Key words. radiation mechanisms: non-thermal — galaxies: active — BL Lacertae objects: individual: 3C 66A, ON 325 —
X-rays: galaxies

1. Introduction IC emissivity has a quadratic dependence on the electron den-
: L . sity. In the ERC models, instead, the S and IC components are
BL Lac ObJ?CtS havg been classified into .tW(.) main groulSss connected and the IC emission depends only linearly on the
on the baS|§ of t_he|r _Spectral Energy Distribution (SED, lectron density. To investigate the possible behaviour we car-
by Padov_am & G|Qmm| (1995): LBL (Low-energy Pe‘.”‘ke ied out nearly simultaneous optical and X-ray observations of

BL Lacs) if the maximum of the synchrotron (S) peak is in thS sample of BL Lacs. The best suited objects are those with the

2 4 [
range 18°-10"* Hz, and HBL (High-energy peaked BL Lac@s peak in the near |®ptical band and the tail of this emission

I 6 S
if it lies above 18° Hz. Compton scattered photons by relativisy 4 o X-ray band where it mixes with the harder IC compo-

Fic electrons emitting the synchrotron radiation have energiﬁém_ TheBepp@AX satellite (Boella et al. 1997a) was the best
in the k_eV and Gev-Tev ranges for LBL. a_nd HBL Sources'observatory for these observations because its Narrow Field
respectively. An open problem is the origin of the seed ph struments (NFIs) cover a wide spectral energy range (0.1—
tons upsc_attered to high energies: they could either be keV) with a good sensitivity. Wide band X-ray observa-
same radiated locally by §ypchrotr_on (SSC mode_l, Sync.h'iPdns combined with nearly simultaneous measurements in the
Self Compton) or those ong_mgted in the surroundlng_reglo Btical are particularly useful to establish the spectral distribu-
(ERC model, External Radiation Compton) — see Sikora n around the synchrotron peak.

Madejski (2001) for a review. These two models predifeati

ent correlations between the optical and X-ray luminosities and The selected sources are generally observed in active states
different changes of the SED. In particular, in the SSC scenafi§tected either in the optical during intense monitoring pro-
since the source of photons of the Inverse Compton (IC) em@ams or in the X-rays (see the review by Tagliaferri et al.
sion are those produced through the synchrotron rad#02). The BL Lacs whose observations were triggered by op-

tion, the S and IC components are strongly linked and ti§gal flares were ON 231 (Tagliaferri et al. 2000), S5 0¥184
(Giommi et al. 1999; Tagliaferri et al. 2003), BL Lac (Ravasio

Send gprint requests toM. Perri, e-mailperri@asdc.asi.it et al. 2002), OJ 287 and MS 145632 (Massaro et al. 2003a).
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Table 1.Bepp&AX observation log and exposure times of 3C 66A and ON 325.

Source Date Start UT EndUT LECSExp.(s) MECSEXxp.(s)

3C 66A 1999071/31 02:37 17:11 8492 26441
200707/29-30 11:48 16:23 19840 50156

ON 325 199812/23 06:26 23:59 12545 31383

For some of them we detected both the S and IC compbe results of the EXOSAT data observations are presented by
nents. Two other sources, PKS 2005-489 (Tagliaferri et &@iommi et al. (1990) who reported flux changes in the en-
2001) and Mkn 421 belonging to the HBL class, were olergy band 0.05-2.0 keV of a factor of about five. The spectral
served because of an enhanced X-ray activity and showed csthape, however, was not determined because of the contami-
the S component well extended into the X-ray energy band.ration in the ME instrument by a nearby source. Ueda et al.
this paper we present the resultsBépp&AX observations (2001) measured with ASCA a flux in the 2—10 keV interval
of the two BL Lac objects 3C 66A (B0218128, J02224302) of 1.1x 10 *?ergcnt?s™.

and ON 325 (B1215303, J121%3007).

The optical counterpart of the radio source 3C 66A was first
identified by Wills & Wills (1974); Miller et al. (1978) derived 2. Observations and data reduction
a redshiftz = 0.444 from a broad emission feature identifie
with a Mg Il line. The classification as a BL Lac object is als%'l' X-ray data

supported by the high optical polarisation (16%, Mead et @c 66A was observed twice bBepp&AX on January 31,
1990) and by the brightness variability with an amplitude afggg for about 26 ks and on July 29-30, 2001 for about 50 ks.
about 2 mag (Folsom et al. 1976; Miller & McGimsey 1978). oN 325 was observed on December 23, 1998 for about 31 ks.
The first X-ray observations of 3C 66A were obtained with  Although on both occasions 3C 66A was not very bright
the IPC instrument aboard tginsteinObservatory in 1979 in the X-rays, it was nevertheless very well detected in the
and 1980 and are summarised by Maccagni et al. (198BECS (Parmar et al. 1997) and MECS (Boella et al. 1997b)
In July-August 1979 the source was very bright and reachggages. Also ON 325 was clearly detected by these two instru-
a flux in the 0.2-4 keV range of about 0 ergcm?s™, ments. The presence of nearby confusing sources and a rathel
more than one order of magnitude higher than that measure@ count rate, did not allow us the use of PDS (Frontera et al.
in February 1979 and July 1988XOSATobserved 3C 66A 1997) data and therefore the useful energy ranges were lim-
in 1986 on three occasions from January 6 to February 1. jted to about 10 keV. The journal of these pointings with the
The optical behaviour of 3C 66A has been regularlyet exposure times for the two NFIs used is given in Table 1.
monitored only since the end of 1994, mainly by th&tandard procedures and selection criteria were applied to the
0J 94 collaboration. This large database, described in Takdhta to avoid the South Atlantic Anomaly, solar, bright Earth
et al. (1999), is directly accessible at the URL addressid particle contamination using the SAXDAS v. 2.0.0 pack-
http://www.astro.utu.fi/oj94/pub/pubdata.shtml. age. Data analysis was performed using the software available
The EGRET source 3EG J0222253, whose error box in the XANADU Package (XIMAGE, XRONOS, XSPEC).
contains 3C 66A, is indicated in the 3EG catalogue (Hartman The images of ON 325 in the LECS and MECS showed a
et al. 1999) as its possibjeray counterpart. This high energypointlike source well separated from the nearby Seyfert galaxy
source is also positionally consistent with the milliseconeikn 766: the events for spectral analysis were selected within
pulsar PSR J02181232. Kuiper et al. (2000), on the basigircular regions, centred at the source position and with radii
of a Maximum Likelihood Ratio analysis of the-ray field, of 4’. The event selection is more complex for 3C 66A because
concluded that the emission at energies lower than 300 Me\bisthe nearby radiogalaxy 3C 66B at an angular distance of
essentially originated from the pulsar, while above 1 GeV it inly ~6’. We therefore limited the extraction radius in the im-
due to the BL Lac source. ages of both instruments td ® reduce the possible contam-
ON 325 was first identified in the optical by Browngnation from 3C 66B. Furthermore, we limited the useful en-
(1971) and classified as a BL Lac object because of ®&dy range of the LECS to 0.6 keV because the PSF becomes
featureless continuum. A redshift = 0.237 was reported broader at low energies while for ON 325 we considered all the
by Murphy et al. (1993), but more recently Bade et aflata down to 0.1 keV. In the spectral analysis of both sources
(1998) gavez = 0.130. Zekl et al. (1981) reported opti-datawere rebinned to assure a minimum number of 20 eventsin
cal variations larger than three magnitudes and a linear g&ch bin. Background spectra were taken from the blank field
larisation of 14% was measured by Wardle (1978). ON 328chive.
was observed in the X-rays at various epochs \tithstein In the spectral fitting of X-ray data we must consider the
(December 1979), EXOSAT (December 1983, May 1983pw energy absorption due to the interstellar gas. The galactic
ROSAT-PSPC (June 1991) and ASCA, but a detailed spemlumn densities cannot be derived directly from X-ray data
tral study of its X-ray emission has not been published ydtecause of the rather low statistics and also because the sim-
Einsteindata are reported by Worrall & Wilkes (1990) angle power law cannot be a good model being the spectrum in
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Table 2. Photometric magnitudes of 3C 66A and ON 325.

Source Date uT B \Y Re lc
3C66A 199902/01 14.30 (.03)

200107/29 01:05 14.97(.02) 14.52(.03) 14.09(.02) 13.53(.02)
ON 325 19931223 00:35 15.56(.03) 15.10(.03) 14.65(.03) 14.17(.03)

data and folded model

this range a combination of a steep S component with a flat-
ter IC component. We adopted, therefore, fevalue derived T
from the 21 cm measurements (Dickey & Lockman 1990) '
Ny = 8.98%x 102% cm 2 for 3C 66A andNy = 1.69x 10?° cm2
for ON 325. The latter is well in agreement with the literas
ture estimates of théy value, equal to 0.08 and théy vs.

E(B - V) relation given by Massaro et al. (2000), calibrate
with the Crab nebula spectrum for Solar abundances. We us
this relation also to derive the extinction for 3C 66A and found
Ay = 0.47, a value larger than those given in the literature (sée{
the NED database), which are around 0.30. For the sake of con?
sistency we adopted, = 0.47 in the evaluation of the optical &F = ‘ ‘ N
spectrum. 0
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2.2. Optical data

0.5

Nearly simultaneous optical photometry of both sources was ! o neray (kel) 5

performed with the 0.5 m reflector of the Astronomical Station

of Vallinfreda (Rome), equipped with a CCD camera and stahig. 1. Spectral best fit with a broken power law of the LECS and
dard JohnsorB, V and CousinsR, | bandpasses. For theMECS data of the 2001, July 29-30 observation of 3C 66A.
January 1999 observation of 3C 66A only measurements in

the R band are available: the source was monitored for about

five hours with the 0.40 cm reflector, located at the Hard

Labor creek Observatory of Georgia State University, staffassibility of a detailed study of the spectral distribution and a
ing from February 1, *220‘“ UT, nine hours after the end yoyer law model is indeed well acceptable. Nevertheless, the
of the Bepp&BAX pointing and during this time the sourcesgp of the July 2001 observation (see Fig. 2) shows an in-
flux remained stable. Aperture photometry was made Witheasing trend toward the lower energies. This trend is clearly
IRAF-apphot using several reference stars in the same f'eldd%ending on the assumed Galadticvalue and can disappear

the sources. The, R, | magnitudes of these stars are given igy; smaller column density values. We modelled the spectrum
Fiorucci & Tosti (1996), while theB values were taken from \iih a broken power law:

Gonzalez-Perez et al. (2001).
The magnitudes of both sources, measured during the
Bepp®&AX pointings, are given in Table 2. F(E

KE™ , E < E
KE!* ™E™ | E > Ep (1)

3. Results

Of course we obtained again a very good fif (= 0.93,
3.1. 3C 66A 35 d.o.f.) with a break enerdgy, = 2.4 + 0.7 keV and nearly
In January 1999 the unabsorbed X-ray flux of 3C 66A w&gincident spectral indices, = 1.5+ 0.2 anda; = 1.2+ 0.1.
F(2 - 10 keV) = 20722 x 1072 ergent?s7?, and in July Th|_s rgsult is not statistically b.etter than the single power law
2001 it was moderately higher and equal to6(2 0.6) x @S m_dwated by the thie-test which gave a value of 1.46 with a
1012 ergcnr2s 2. The spectral analysis of both observationggnificance of Q.246. _The plot of the broken power law best fit
was performed using the data in the range (0.6-2.0) keV _ﬁgectrum_, prz_acucally identical to that of the single power law,
the LECS and (1.65-9) keV for the MECS. A simple powe# Shown in Fig. 1.
law model gives good fits for these two data sets. The best fit The same trend observed in the X-ray flux is also apparent
energy indicesK(E) = KE™®) werea = 1.2+ 0.1 (2 = 0.88, intheRdata (Table 2) being 3C 66A about 0.2 mag brighter in
21 d.o.f.) in January 1999 and = 1.27 + 0.06 (y? = 0.95, July 2001 than in January 1999. A power law fit to the optical
37 d.o.f.)in July 2001, here and throughout the paper the errprnts of July 2001, corrected for the reddening, gave an energy
correspond to 1 standard deviation for one interesting pararmalex @« = 0.86 + 0.05. The correspondingF(v) values are
ter. The rather low statistics of both observations prevents tsleown with the X-ray data in the SEDs of Fig. 2.
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The mean flux of ON 325 was aboutd8x 10 % ergcnr?s?, JF% + )
a factor of~3 weaker than 3C 66A. Its X-ray spectrumcan- S . . . . . .. ‘
not be well fitted by a single power law: the energy index oo chonmel eneray (ko) °
was equal to 26 + 0.11 but the corresponding reducgd
was 1.67 with 18 d.o.f. In particular, the most relevant di§Jg-4- Spectral best fit with a broken power law of the LECS and
crepancy was a clear excess at energies above 5 keV cIeM’f}pS data of ON 325.
apparent in the residuals plotted in Fig. 3. A much better fit
is obtained with a broken power law Eq. (1) —, for which
we obtainedy? = 1.10 (16 d.o.f.), confirmed also by the4. The Spectral Energy Distributions
F-test which gave a value of 5.63 with a significance of 0.014. . . _
The plot of the broken power law best fit spectrum with th\g/e_used the optical a_nd X—ray_ observations described abovg to
residuals is shown in Fig. 4. The two power laws intersect @¢rive more general information on the SEDs over the entire
Ep = 4.0+ 0.6 keV and the energy indices are = 1.48+0.12 frequ_ency range connecting the two bands. A common charac-
anda, = —0.57 + 0.63. Although the latter spectral index iseristics of 3C 66A and ON 325, like other BL Lac objects, is
poorly determined, likely because of the small band and the Iéﬂﬁt the spectr_al slopeinthe op_tlcal is flatter than in the X-rays.
flux, it is significantly flatter than that below 4 keV. This specTh'$ property is na_turally explained by a synchrotron_spectrum
tral distribution is likely due to the appearance of the inverdiving a rather mild curvature, generally well described by a
Compton component as already observed in other BL Lac dgg-parabolic law which can be written in the following form
jects, like S5 0716714 (Giommi et al. 1999; Tagliaferri et al.to represent the SED:

v 2

sl
Vp

3.2. ON 325 ' flr%+ Jfﬁﬁ+++

2003) and ON 231 (Tagliaferri et al. 2000). In Fig. 5 the SED

of ON 325 derived from our optical and X-ray observations is

shown. Log(vF(v)) = Log(vpF (vp)) — b 2)
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T T

by this amount than in July, but the colour indices were un-
changed. The points correspond quite well to the low energy
extrapolation of the log-parabolic spectrum and confirm, there-
fore, that this law gives a satisfactory model of the synchrotron
peak over a frequency interval more than three orders of mag-
nitude wide. For the observation of January 1999 we have only
a value in theR band and consequently the spectral slope in
the optical is unknown: we assumed, therefore, the sgme
while b resulted slightly higher and equal to 0.27.

It is important to recall that the actual spectral shape de-
pends upon some systematiffegts which cannot be deter-
mined by our measurements. Assuming, for instance, a lower
column density, equal tox6L0?° cm2, the X-ray flux at low en-
ergies is reduced as well as the reddening corrections. Another

%\$+ﬂj> important systematicfiect in the IR-optical band arises from
the zero magnitude fluxes. The values given by Elvis et al.
(1994), computed for a power law with an energy index of 1.0
i \ T and difering from those of Mead et al. (1990) less than 10%,
ol give spectral slope in the optical systematically steeper by
10 10 Frtlaguenclyo (Hz)lo 10 about 0.3. For 3C 66A this implies that the peak frequency
moves from the UV to the near IR. In the present analysis we
Fig.5. The IR to X-ray SED of ON 325. The dotted line is a logtake the values of Mead et al. (1990) for consistency with pre-
parabolic interpolation of data. vious papers.
Although not statistically compelling, the most natural ex-
planation of these data is that the X-ray emission of 3C 66A
wherey; is the peak frequency in the SED abd “curvature” s Jikely due to both the S and IC components: the former
parameter; it is easy to verify that the curvature radius at tReonly marginally detectable at energies below about 2 keV
parabola vertex is indeed equal t42b. while the other is responsible of the spectral flatness observed
The success in describing the shape of the synchrotignto~10 keV.
spectra with a log-parabolic law was first pointed out by In Fig. 5 we plotted the SED derived from our optical
Landau etal. (1986) and more recently by Tanhiata et al. (20@hd X-ray observations of ON 325. In this case the detection
and Giommi et al. (2002). Massaro et al. (2002) proposecbfithe synchrotron and inverse Compton components is bet-
simple interpretation for this law based on an energy dependgsitestablished. The optical spectrum has a best fit energy in-
acceleration mechanism, described in more detail in Massax of 122 + 0.06 flatter than that in the low energy X-rays.
et al. (2003b). Massaro et al. (2003a) used the log-parabglidog-parabolic model gives a good description of the over-
model to describe the optical to X-ray synchrotron peak in tial shape of the synchrotron peak. The model parameters have
two BL Lac objects OJ 287 and MS 14582, also observed been chosen in order to fit the optical spectrum and to match the
with Bepp@AX. low energy X-ray points; their values avg = 3.74x 10'3 Hz
The same model was then applied to 3C 66A and ON 32mdb = 0.113.
The SED of 3C 66A is shown in Fig. 2: the optical distribution
is flat while that in the X-ray band is steep at low energies ar%d
flattens above 2 keV. '
The flatness of the optical spectrum is confirmed also frofihe results oBepp&AX observations of these two BL Lac
the analysis of the 0J94 database by Hagen-Thorn et al. (200f)ects provide further evidence for the two component model
who report an average spectral inde@D+ 0.12 (computed of the SED and, in particular, give useful information on the
with Ay = 0.30). A log-parabolic SED has been determineenergy distribution of the synchrotron component. We have al-
in order to match the optical and the low energy X-ray dateady observed for other sources of the same class, like OJ 287
of the July 2001 observation. The resulting spectral parametarsl MS 145822 (Massaro et al. 2003a), that the curved spec-
werevp = 1.26 x 10'° Hz andb = 0.225. A peak frequency trum of the synchrotron component can be rather well de-
in the near UV is more typical for the so called “intermediscribed by a log-parabolic law. LBL sources are typically char-
ate” BL Lac objects rather than for LBL sources for which iaicterized by optical spectral indices around-A.8 and the
lies in the near IR—optical range. The abeyevalue is also in single power law extrapolation in the X-ray range gives a flux
agreement with the SED plot given by Impey & Neugebaueruch higher than the observed ones. The log-parabolic model
(1988). In Fig. 2 we also reported three photometric data imone of the simplest ways to connect the IR-optical and X-ray
theJ, H, andK bands derived from our measurements obtaineanissions with a mild curved spectrum. The main parame-
one month after thBepp®&AX observation (Nesci et al. 2003).ter characterising this law is the “curvature” paramédtewe
These data were corrected by 0.3 mag because the simutand that for 3C 66A this parameter has a value close to 0.23
neousB VR | photometry showed that 3C 66A was brightewhereas for ON 325 it is around 0.11.

Discussion
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Fig. 6. Comparison between the Spectral Energy Distributions of the synchrotron component in some BL Lac objects measured in the obse
(upper panel) and in the source frames (lower panel). The latter has been computed for an isotropic emission. All the distributions are r
elled by means of log-parabolic laws: those for OJ 287 and MS 42B8&re taken from Massaro et al. (2003a) and that for S5-4883
corresponding to its highest optical brightness, is taken from Massaro (2002).

Another advantage of this model is the possibility to inFig. 6 corresponds to the most luminous optical state observed
tegrate it analytically over the entire frequency range and fior this source (Nesci et al. 2002), but it was also observed a
estimate the bolometric flux of the synchrotron component: factor of about 15 fainter. Notice that the spectral curvature is

VoF (o) voF (vp) _similar for all the five sources: the values of the paramietier

Fs= Vr In10 =—* =270 2P/ (3) in the rather narrow range from0.11 to~0.24. Greater val-
Vb vb ues,b ~ 0.35, have been measured wilepp®&AX for the

In our cases we obtaifis ~ 3x 1070 erg cnt2s* for 3C 66A HBL source Mrk 421 in 1997-1999 (Massaro et al. 2003b).

andFs ~ 2.3x10 Y erg cnt?s7* for ON 325. The correspond-  The luminosity spectral distributions in the sources’ frame

ing apparent (not corrected for the beaming factor) luminositigge plotted in the lower panel of Fig. 6. Because of theedi

can be computed from the luminosity distance ent redshifts we see that the luminosities are scattered over two
orders of magnitude, but this scatter can be reduced to a factor

do = (c/Ho)z[1+ 2/(z+2+2V1+2)] ) of ~10if one considers that the luminosity of S5 1878 cor-

for go = 0.5. With the Hubble constay = 65 km s Mpc? responds to a very bright state. The typical apparent (beamed)
we derived, = 2.2 x 10° Mpc for 3C 66A andd, = 6.2 x luminosities of these sources are then in the interval be-

10 Mpc for ON 325, which imply (isotropic) luminosities tWeen 7x 10% §1nd_1d6 ergs?. The spread of the synchrotron
of ~1.8x 10" erg st and of~1.0 x 10° erg 52, respectively. Peak frequencies is from3 x 103 to ~2 x 10" Hz. To evalu-

Itis interesting to compare the SEDs of some objects in tAE the actual energy outputs from these sources it is necessar
observer and in the source frames. In the upper panel of Figodake into account the (unknown) beaming factors, which are
we plot the observed log-parabolic distributions of five BL LakSually assumed of the order of 10. The similarities in the lumi-
objects. The observed X-ray flux distributions of three of therloSity distributions suggests that also the spread of the beaming
namely 3C 66A, MS 145822 and ON 325, is characterized byfactor values cannot be large.
the presence of a rather flat component (likely inverse Compton The log-parabolic law is not only a useful analytical tool
scattered photons) and, at energies bel@keV by a moder- to describe a curved SED, but it also allows a direct physical
ate excess due to the high energy tail of the synchrotron coimterpretation of the parameters. This type of spectra is natu-
ponent. The other two, OJ 287 and S5 1808, showed in the rally obtained from statistical acceleration mechanisms when
Bepp®AX observations (Massaro et al. 2002, 2003a) only thlee probability for a particle to remain inside the acceleration
IC component. In particular, the SED of S5 1803 plotted in region is assumed to decrease with the energy of the particle
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itself. It is well known that a power law spectrum is obtaine L

when the energy gain of a particle at the skepx = eyk-1
(y being the Lorentz factor of the electrons), and the probak 44’“
ity pthat a particle has an energy gaiare both constant: LA

N(> %) = No(y/y0)'*¢P/ 9%, (5)

With the assumption that the acceleration probability decrea:
with the electron energy, and that this relation is given by
power law:

PO = 9/%, (6) *

(with g andq positive constants), which follows, for instance n
when the probability of a particle to befflised against the I w i |

A--e

LI S

-2

v F(Vv) (erg cmsh)

=
o,

T T T T

shock front depends upon its radius of gyration in the amk
ent magnetic field, it is possible to find that the energy integr 10 i | | [T !
distribution of accelerated particles follows a log-parabolic la 10 10° 10° 10" 10® 10° 10° 10" 107 10° 1
— see Massaro et al. (2003b) for the mathematical details Frequency (Hz)

N> y) = No(y/yo) St 1090/ (7) Fig.7.The SED of 3C 66A from the near IR terays, obtained by
our 2001 measurements combined with non simultaneous EGRET
wherer and s depend upon the three acceleration paramaata according the spectrum by Lin et al. (1999) (open box) or the
tersg, q ande. The diferential distribution is not exactly aflux estimates above 300 MeV by Kuiper et al. (2000) (open circles).
log-parabola, but diers from this curve very little. It is easy The dotted and dash-dotted lines represent possible IC components.
to verify, at least in thé—approximation, that the synchrotron
radiation from an electron population with this distribution is
again a log—parabola and the relation between the curvatone component both the possible IC emission apparent in the
parameters of the particle and radiation spectra is: X-rays and at energies above 30 MeV, it is necessary to take
a spectrum much less curveld £ 0.06, dotted line in Fig. 7)
b=r/a ®) thanthe s component in 2001.

A flare of the S component extending into the X-ray range can On the other hand, the rather sharp low energy fEues
be originated either by an increase»gfandor F(vp), or by quired byy-ray emission according to the fluxes given by
a change of, and consequently of the curvature parambter Kuiper et al. (2000), cannot be easily reconciled with the X-ray
Electrons emitting synchrotron X-rays have quite short radigoints. A possible example of such a spectral distribution is
tive lifetimes and therefore the acceleration mechanisms magpwn by the dash-dotted line in Fig. 7. To match the X-ray
be active in the course of the flare. In this case one could @eints it would require either a power law low energy tail or the
pect that the observed spectral curvature is more related to fiesence of an additional component, extending mainly from
acceleration process rather than to the radiative cooling. ~ hard X-ray band to low energy rays. If future observations
The last important topic is the relation between the S amédll provide evidence for such a composite spectral distribu-
the high energy emission. As stated in the Introduction, ttien, 3C 66A could be similar to the intermediate BL Lac ob-
EGRET source 3EG J0222253 has been indicated as thgect S5 0716714 (Tagliaferri et al. 2003) for which these au-
y-ray counterpart of 3C 66A (Mukherjee et al. 1997; Hartmarthors proposed that a contribution tojcray emission is likely
et al. 1999). Lin et al. (1999) report a mean fluxL00 MeV) due to another population of seed photons, for instance those
of 1.9+0.3 photcm?s™! and a photon spectral index abd+  originated in a region external to the jet as in the ERC model.
0.14. These values have been questioned by Kuiper et al. A good strategy to distinguish among these possible ex-
(2000), who associated the flux at energies beldvwGeV with  planations is to perform coordinated observational campaigns
the near millisecond pulsar PSR J024232. In Fig. 7 we plot- covering a very wide frequency interval, at least from IR to the
ted the SED of 3C 66A from the near IR to the GeV frequeiiseV range, to monitor the flux changes of the various com-
cies as resulting from thege-ray data and our measurementponents. These sources, therefore, must be considered among
of 2001. We tried also to plot some possible spectral distribtihe main targets of futurg—ray wide field space observato-
tions of the IC component (dotted and dash-dotted lines), a®s, like AGILE and GLAST, which can provide rich data
sumed again to be modelled by a log-parabolic law althoughts to be compared with simultaneous measurements in the
there is no clear observational evidence for it. Because the d&aoptical-UV and X-ray bands.
are not simultaneous, thgray distributions were not com-
puted by means of SSC or ERC models, but they have be@knowledgementsPart of this work was performed with the finan-
drawn to match approximately the spectrum given by Lin et &lal support Italian MIUR (Ministero dell’ Istruzione Univeraité
(1999). Note that the excess of the data at arourtfl B2 is Ricerca) under the grant Cofin 20028773. We acknowledge also
only apparent since the IC contribution has not been addbd support by the Italian Space Agency (ASI) in the framework of the
to the high energy tail of S emission. To reproduce with onfeppGAX mission.
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