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Abstract Based on the beaming model, a relation between the obsenladzation and
Doppler factor was obtained for BL Lacertae objects—BLthédfflat spectral radio quasars—
FSRQs fit a similar polarization-Doppler factor relatiorBdslL acs, then we can find that the
ratio, f, of the de-beamed jet luminosity to the unbeamed luminadsitire source frame in
BLs is greater than that in FSRQs. In addition, in a revisddnmation and core-dominance
parameter plot, they obey to differently linear correlatsuggesting that they have some
differently intrinsic properties. The difference jiy found here, is consistent with the result
by Fan (2003), which perhaps account for the emission lifferdnce between BLs and
FSRQs. We proposed that there is no evolution between BLESRDS and their emission
line difference is from the difference in their ratfo
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1 INTRODUCTION

Observations indicate that there is a class of objects stgpsame special properties, namely, rapid variabil-
ity, variable and high polarization, high luminosity, angerluminal motion etc. Those objects are called
blazars, which have two subclasses, namely BL Lacertaeisb{BLs) and flat spectrum radio quasars
(FSRQs). Those two subclasses show quite similar obsenadtproperties except for the emission line
property. There are strong emission lines in FSRQs but therano or very weak emission lines in BLs.
In addition, one can find that the optical polarization in E&Hs lower than that in BLs on average. From
the multiwavelength continuum properties, we obtainet B& and FSRQs are a single class (Fan 1997).
However, their difference in emission lines can not be igdoin this work, we propose that tifediffer-
ence to be responsible for the emission line difference.paper is arranged as follows, in section 2, we
present results, in section 3, we give some discussionsasettion 4 we give a brief conclusion.

2 RESULTS

2.1 Result from Polarization

In a two-component beaming model, the observed total #i3, is the sum of the unbeames,,;, and
beamed,S;b emissionsS°? = Sy, + S;-’b = (1 + f67)Sunb. Here f is a ratio of the intrinsic flux in
the jet to the unbeamed flux. If one assumes that the emissidhe co-moving jet are also composed of
polarized and unpolarized emissions, one can then deriglatian between the observed polarization and
the Doppler factor (Fan et al. 1997; Fan et al. 2001),

_ po Pln’ (1)
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where P = %ﬁ is the intrinsic polarizationd, is the optical Doppler factor, anglthe ratio of the
polarized to the unpolarized luminosity in the jets= 3 + a(or 2 + «) depending on the shape of the
emitted spectrum and the detailed physics of the jet,caistthe spectral index.

Polarimetry observations have recently been done by mathpesisee Wills et al. 1992; Efimov et al.
2002; Fan 2005 and reference therein). In our discussionsed the observed highest polarization vs the

radio Doppler factors (See Fan 2002).
(A+1£)é

For BLs and FSRQs, we can estimate their ratfoand, by minimizing > [P°P — Té(@gPi“]?. The
results aref = 1.501 andy = 0.431 for BL Lacertae objects; anfd= 0.102 and; = 0.164 for FSRQs.
Therefore, we can obtain the intrinsic polarizatidgh? = Wfﬁ = 1.3%, for FSRQs andP”™ =
18.1% for BL Lac objects. The best fitting results are shown in Féglirin this sense, BL Lacertae objects
have both higheyf values and higher intrinsic polarization than FSRQs, ngm@h, ~ 15 frsrqs, and

Phj, ~ 14Piigpa.
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Fig.1 Relation of polarization against the Doppler factor for Rbpen circle) and FSRQs (filled points).
The curves are best fitting results.

2.2 Result from Superluminal Sources

For the flat jet spectra, one can define a core-dominance ptgaRf = 1/2Rr[(1 — Bcosf) ™3 + (1 +
[ cos ) 3] for a moving sphere. It was later expressed by Urry & Padoya®®5) ask = f{[['(1 —
Beosh)] =3 + [[(1 + BeosH)]~}. So givenl and Ry, f = 1Ry can be obtained easily. Fortunately,
from the beaming model, the Doppler factor and the superahvelocity can be expressed@as= [I'(1—

Bcos)] L, Bapp = l_ﬁgifoze which suggest that the Lorentz factdr)(and the viewing angledf can be

expressed in the fornis = % ,tand = % So, the ratiof can be obtained for sources
with known Doppler factord), superluminal velocity£.,,,), and the core-dominanc&) (Fan 2003; Fan
et al. 2004). The results indicate that Jog- 0.11 £ 0.49 for BLs and logf = —1.59 + 0.19 for FSRQs.
The averaged value difference in |petween BLs and FSRQs is (logf) = 1.68+0.52. The difference

given in a paper of Fan (2002) is in this range.
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Fig.2 Relation of revised polarization against the core-dongéidgtarameter for BLs (filled points) and
FSRQs (open circle). The lines are best fitting results (seecFal. 2004).

2.3 Polarization and Core-Dominance Parameter

Fan (2002) obtained that there is a relati®i® = c(m)R, which suggests that there is a linear correlation
between% and R, herec(m) is a parameter associated with the optical magnitude Based on the
optical magnitude and the known ratfo(Fan 2003), we can get a statistically linear correlatiomken
cPZ—;:) andR, namely |OQ% = (1.89+0.08)log R — 10.2 £+ 0.21. It is different from the expected result

Iog% = log R + const. However, when we consider BLs and FSRQs separately, we ¢diage
Pob
log = (1.12+£0.08)logR — 7.37+ 1.5
c(m)
for BLs, and
Pob
log = (0.9240.10)log R — 9.14+ 2.3
c(m)

for FSRQs. The results are shown in Figure 2.

3 DISCUSSION

There are many similarities between BLs and FSRQs: largeaid variability, high and variable polar-
ization, superluminal motions, and strong gamma-ray goniss They both share the same relations in the
effective spectral index and the optical color—color ingéts (Fan 1997). Comastri et al. (1997) found that
the X-ray andy-ray indices of BL Lac objects and FSRQs show an anti-caicelaNevertheless, the dif-
ferences in their emission-line strength prevent one frtassifying them as a single class. Do they belong
to a single class or two different classes? If they are a sinlgiss, then how to explain their difference in
emission lines? Their common properties should be from #gaarting effect. Then the polarization should
be explained using the beaming model since the polarizégithre indicator of a beaming effect (Fan et al.
1997).

Someone proposed that there is an evolution process beBlssamd FSRQs with the strong emission
line FSRQs evolving into non-emission line BLs. If this igtkeal case, then one can expect that the central
black hole masses in BLs should be more massive than thoseR®QE. However, from the central black
hole masses, there is no statistical mass difference focdsSRid BLs. Fan (2005) found that the average
masses are ldg = 8.06 + 0.54 for FSRQs, and lofy/ = 8.13 + 0.46 for BLs. In this case, we can say that
there is no evolution process between FSRQs and BLs, orré ikeeally evolution process between them,
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then the central black home mass is not an important factieievolution process. Anyway, this is a case
that needs investigated further.

In the present work, we proposed that BLs and FSRQs are pethagame class with (1) the ratio of
the de-beamed to unbeamed luminosities in BL Lac objectsggb@igher than that in FSRQs, in this case,
the beamed emissions dominate the line emissions in BL taeebjects, and (2) the intrinsic polarization
in FSRQs is lower than that in BL Lacertae objects.

4 CONCLUSIONS

From the analysis mentioned above, we have the followingltesThe polarization mechanism in FSRQs
is similar to that in BL Lac objects and the polarization is@gated with the beaming model. That BL Lac
objects show weaker emission lines than FSRQs is consisinthe fact that thef in BL Lac objects is
greater than that in FSRQs. There is no evolution betweenaBds=SRQs or the central black hole mass
does not play an important role in the evolution process ilN&AG
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