
Discuss ion

O n th e  bas is  of non-de te ctions dow n 
to a le ve l of 5 m Jy w e  find cle ar 

indications th at FRI galaxie s  h ave  non-
th e rm al nucle i but lack  dusty tori. Th e  
one  cas e  th at w e  de te ct th e  m id-
infrare d nucle us of a FRI is  of 
Ce ntaurus A, th e  close st active  galaxy. 
Re ce ntly th e  nucle us h as  be e n im age d 
in th e  m id-infrare d w ith  VLT 
Inte rfe rom e try and th e  dust lum inos ity 
de rive d from  th is  is  found to be  of low  
orde r. O nly 3C270 in our sam ple  h as  
an uppe r lim it to its MIR-lum inos ity 
low e r th an Ce n A. W h ile  H ST im age d 
th is  galaxy to h ave  a dust dis k , our 
non-de te ction s h ow s th is  dis k  to be  a 
ins ignificant h iding scre e n.  None  of 
th e  low  e xcitation FRII obje cts in our 
sam ple  are  de te cte d. W e  argue  th at 
th e ir nucle i are  te m porarily off or no 
longe r active . Concurre nt w ith  th e  
q uasar and radio galaxy unification 
sch e m e  and Spitze r de te ctions m ore  
th an h alf of th e  h igh  e xcitation FRIIs  
and alm ost all broad line  radio galaxie s  
are  de te cte d in th e  m id-infrare d and 
h ave  th e rm al, active  nucle i. For th is  
sam ple  future  m id-infrare d VLTI w ork  
w ith  longe r bas e line s  w ill m ak e  th e  
diffe re nce  in re ve aling th e  synch roton 
core  from  its dusty e nvironm e nt.

O ne  out of e igh t nucle i of FRIs in our sam ple , 
none  of th e  low  e xcitation but m ore  th an h alf of 

th e  h igh  e xcitation FRIIs  and alm ost all BLRGs are  
de te cte d in th e  m id-infrare d.

VISIR m ounte d on VLT te le scope  Me lipal.

O bs e rvations

U s ing th e  Ve ry Large  Te le scope  
Im age r and Spe ctrom e te r for th e  

m id-infrare d (VISIR) m ounte d on th e  
Cass e grain focus of Me lipal, w e  h ave  
obs e rve d th e  nucle i of 27 radio 
galaxie s  at re ds h ifts z<0.36. Th is  
instrum e nt provide s  diffraction lim ite d 
im age s  at ≈0.3" in th e  N-band. Th e  
im aging data w e re  obtaine d in GTO  
tim e  in 2005 and 2006 th rough  th e  
SiC filte r (11.85± 2.34µm ). To 
suppre s s  th e  back ground, s e condary 
m irror ch opping w as pe rform e d in 
North -South  dire ction w ith  an 
am plitude  of 8" at a fre q ue ncy of 
0.2H z. Nodding w as applie d e ve ry 30 
s e conds us ing te le scope  offse ts of 8" 
in East-W e st dire ction. Th e  pixe l scale  
is  0.075"/pixe l re sulting in a 19 .2" 
fie ld of vie w . Th e  de te ctor inte gration 
tim e  w as 20 m s. Total source  
inte gration tim e s  are  in th e  range  of 6 
to 60 m inute s.
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Circum nucle ar dust in radio galaxie s

Introduction

Th e  le ve ls of activity of th e  nucle i of 
radio galaxie s  can be  re ve ale d 

th rough  m id-infrare d im aging. 
Circum nucle ar dust w ill re radiate  
e m is s ion aris ing from  accre tion on a 
black  h ole . Th e  pre s e nce  of th is  
h e ate d dust is  pre dicte d by orie ntation 
unification sch e m e s. Spitze r de te ctions 
s h ow  th at Fanaroff-Rile y II, e dge -
brigh te ne d and ve ry lum inous radio 
galaxie s, h ave  dusty tori h iding th e  
q uasar-lik e  nucle i, w h ile  BLLac obje cts 
and q uasars are  cons ide re d to be  
obs e rve d from  a pre fe rre d aspe ct 
angle . H ow e ve r, it is  far from  cle ar 
th at all FRIIs h arbour an obscure d 
q uasar. Many inte rm e diate  radio 
lum inos ity galaxie s  s h ow  low -
ionization e m is s ion fe ature s, w h ile  fe w  
h igh  pow e r radio galaxie s  do. Th e y 
could be  te m porarily off or at a low  
le ve l of activity. Broad line  radio 
galaxie s  m ay be  q uasars of low  
lum inos ity, but th e ir far-infrare d 
prope rtie s  argue  for a spe cial 
ch aracte r.  Also, th e  class of e dge -
dark e ne d and low -lum inos ity radio 
galaxie s, FRI galaxie s, ne e ds  m id-
infrare d inve stigation. Th e y m ay m ark  
a population of active  galaxie s  w ith  
low  but ce rtainly not abs e nt - th e y 
h ave  je ts - nucle ar activity.

Clock w is e  from  top le ft, th e  radio je ts (blue ) and 
h ost galaxie s  (gre e n) of FRI radio galaxy 3C270, 
h igh  e xcitation FRIIs  3C9 8 and 3C105 and broad 

line  radio galaxy 3C120.

Abstract

W e  inve stigate  th e  validity of th e  q uasar and radio galaxy unification 
sch e m e  and s e arch  for inactive  nucle i am ong th e  low  e xcitation radio 

galaxie s. W e  h ave  obtaine d th e  curre ntly h igh e st angular re solution m id-
infrare d im age s  of th e  nucle i of 27 radio galaxie s. W h ile  th re e -fifth  is  non-
de te cte d, w e  find cle ar indications th at Fanaroff-Rile y I (FRI) obje cts h ave  
non-th e rm al nucle i but lack  dusty tori, th at low  e xcitation FRII obje cts are  
non-active  and m ore  th an h alf of th e  h igh  e xcitation and alm ost all broad 
line  radio galaxie s  h ave  th e rm al, active  nucle i.  




