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Phylogenetic Analyses of Quasars and Galaxies

D. Fraix-Burnet!, M. D’ Onofrio?, P. Marziani?

TIPAG, Universite de Grenoble, France; 2INAF, Osservatorio Astronomico di Padova, Italy;
3Dipartimento di Fisica & Astronomia, Universita di Padova, Italia

ABSTRACT

We have performed a cladistic analysis on two samples of 215 and 85 low-z quasars (z < 0.7) which
were studied 1n several previous works and which offer a satisfactory coverage of the Eigenvector
1-derived main sequence. The data encompass accurate measurements of observational parameters
which represent key aspects associated with the structural diversity of quasars. Cladistics 1s able to
group sources radiating at higher Eddington ratios, as well as to separate radio-quiet (RQ) and
radio-loud (RL) quasars. The analysis suggests a black hole mass threshold for powerful radio
emission and also properly distinguishes core-dominated and lobe-dominated quasars, 1n
accordance with the basic tenet of RL unification schemes. Considering that black hole mass
provides a sort of “"arrow of time" of nuclear activity, our result suggests that the ontogeny of black
holes 1s represented by their monotonic increase 1n mass. More massive radio-quiet Population B
sources at low-z become a more evolved counterpart of Population A 1.e., wind dominated sources
to which the ""local" Narrow-Line Seyfert 1s belong. In addition to the analysis of luminous type 1
AGN and low-z quasars, we have applied cladistic techniques to a sample of viz. 4000 galaxies of
the WINGS survey which are mostly quiescent or host modest star formation activity and low-
luminosity AGNSs. Preliminary results are given in this poster.
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We have also analysed a control sample of 497 higher redshift field
galaxies. The boxplots do not show as many monotonic trends as for the
cluster sample above, indicating that the field galaxies of our sample may
Considering that black hole mass provides a sort of “arrow of time” of nuclear activity, a not possess a « common ancestor », that is they could be made of two
phylogenetic interpretation becomes possible if cladistic trees are rooted on black hole | too much distinct populations with to different origins.

mass: the ontogeny of black holes is represented by their monotonic increase in mass. The fact that the cluster sample, of low-redshift galaxies, is compatible
More massive radio-quiet Population B sources at low-z become a more evolved with a common ancestor could have several interpretation: this can be
counterpart of Population A, i.e. wind dominated sources to which the “local” Narrow-Line | due to the general influence of clusters on galaxy evolution, or to the fact
Seyfert 1s belong. that time has smoothed out somehat the different origins of these
galaxies, or to a lower diversity by a sort of volume selection effect.

stage of their evolution.

// Categorizing quasars or galaxies is usually made through a handful of properties at most. Multivariate clustering is still rare, but only phylogenetic tools like cladistics

provide relationships that emerge from the data. Here, the quasar sample is relatively well contained in redshift, so probably in diversity. Even though this diversity is much
larger for the WINGS galaxy sample, it appears still possible to organize the cluster sample, of low redshift as well, on a phylogenetic scheme that points to several
evolutive properties (like color, mass, metallicity but also D4000 and the Sersic index n) characterizing a level of diversification (or evolution). Some of these evolutive
correlations are very probably not causal, unlike the quasar evolution with M ..
Some caution is necessary when interpreting the cladograms presented here. One should not conclude that every quasar or every galaxy follows some linear evolution
along the tree. There are bunches of branches (sub-structures of the trees) that could suggest some dead ends, or the lack of more ancestral objects. For instance,
starting from the low luminosity Pop A quasars, how to understand the branch of more luminous Pop A quasars? Regarding WINGS galaxies, the true ancestors of the
objects studied here are at higher redshifts: where the connection to the presented trees would take place ? This is impossible to answer these questions without pursuing
the present work.




