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BL Lac objects often show a quite distorted radio morphology. Almost
75% of the BL Lacs for which the information is available show an apparent
misalignment angle APA between the VLBI jet and the large scale radio
structure larger than 45 degrees. This can be explained by strong enhance-
ment of slight bending due to projection effects, especially if BL Lacs are
the most highly beamed sources. However we recently performed a statis-
tical analysis of misalignment angle histograms for 155 extragalactic radio
sources of different types and found that the intrinsic distortion is signifi-
cantly more important in BL Lacs than in quasars and even CSS sources.
Indeed the best fits of the AP A histograms by a simple bend model corre-
spond to y9 = 123° for BL Lacs, 37° for quasars and 36° for CSS sources,
where 3 and « are the jet typical intrinsic bend and Lorentz factor within
a given class of sources (Appl et al, 1995). If, as currently thought, jets
in BL Lacs have smaller Lorentz factors than in quasars, high intrinsic
bending and misalignment appear to be the rule in BL Lac sources.

Another property of BL Lac objects which might be characteristic of a
class of sources is that their magnetic configuration appears perpendicular
to their VLBI jet, while it is commonly longitudinal in other radio sources
and quasars (Gabuzda et al, 1992). A simple assumption is that VLBI data
mainly reveals the magnetic structure of the external medium in which the
nuclear beam is injected. Large scale galactic and intergalactic magnetic
fields are not rare in the extragalactic space and likely favour formation of
accretion discs in a plane perpendicular to them (Asséo, Sol, 1987). Thus
one would expect to observe essentially parallel jets and magnetic fields
(as for young stellar objects) if jets are launched perpendicular to discs.
However this is no more true if the central black hole has formed much
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earlier or from a much smaller region, or has undergone some violent in-
teraction with another galactic nucleus. It has in that case an independent
rotation axis and drives the inner part of the accretion disc into its equa-
torial plane through the Bardeen-Petterson mechanism. An inner nuclear
beam can then be injected at high angles to the ambient magnetic field. A
wide range of parameters allows propagation and radiation of such beams
which present the characteristic VLBI magnetic pattern of BL Lac jets (Sol,
Vicente, 1994).

Central engines with highly twisted accretion discs therefore provide an
interesting frame for a simple explanation of the magnetic peculiarity of
BL Lac jets. Clearly they also lead to high distortion in the global radio
morphology when jets are emitted perpendicular to the local plane of the
disc. Following the view of “double jet” models presented by Dole et al (this
symposium), the VLBI elongation is related to the black hole axis while the
large scale radio structure is launched from the outer accretion disc in a di-
rection determined by the large scale properties of the AGN surroundings.
High apparent misalignement angles APA and intrinsic distortion are thus
directly expected. As a “by-product”, this scenario suggests the existence
of a population of sources with an intrinsic misalignment close to 90 de-
grees. Nuclear beams are then injected into the outer part of the discs and
perpendicular to the ambient magnetic field, which likely slows them down
very efficiently. Such a population provides a straightforward description of
the intriguing secondary peak observed at 90 degrees in the histograms of
misalignment angles APA (Pearson, Readhead, 1988). Interaction of the
nuclear beam with the outer disc and the transverse magnetic field likely
favours strong variability, high polarization and enhancement of radiation
which can give typical core-dominated properties to such sources (Appl et
al, 1995).

Our proposition of highly twisted discs in BL Lac objects has another
consequence. Their ionizing cone now intersects an ambient gas distribution
with probably different temperature and densities and can induce specific
properties of the spectral lines detected in these sources. This illustrates
how evolution effects, interaction between galaxies and formation of central
engines might be usefully taken into account besides beaming and orienta-
tion scheme for unification of active galactic nuclei.
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