
Using em is s ion-line  m easurem ents  
from  SDSS optical spectra, w e  
clas s ify galaxie s  into H  II, Seyfert, 
LINER and Trans ition objects  bas ed 
on clas s ification criteria from  
Kew ley et al. (2006) as  illustrated in 
th e  diagnostic diagram .

Note th at [S II]/H a and [O  I]/H a are  crucial 
in distinguis h ing betw e en Seyferts  and 
LINERs, and in revealing th e  strong stellar 
contam ination in Ts .

Classification of Galaxies
Th e bas eline  datas et for th is  study is  
th e  SDSS DR4 m ain galaxy 
spectroscopic sam ple. W e pre s ent h e re  
only th e  m atch e s   w ith in th e  area 
obs e rved by GALEX and FIRST. 
M atch ing is  done  w ith in each  survey's  
2-s igm a error circle. Duplicate m atch e s  
are  not included.

Data and Processing

Th e Spectral Energy Distributions of

Norm al and W eak ly - Active Galaxies

We pre s ent radio to X-ray spectral energy distributions  (SEDs) of over 1000 galaxie s , w h ich  constitute s  th e  large st (by at least a 
factor of 4) and m ost uniform  m ulti-w avelength  sam ple yet produced. W e perform  cros s -m atch ing of spectroscopically obs erved 
SDSS galaxie s  w ith  surveys  from  radio (FIRST), IR (2M ASS), UV (GALEX) and X-ray (ROSAT All-Sk y Survey) th at produce 
firm  detections  in FIRST, 2M ASS and GALEX for 1155 galaxie s . W e do not include  data in th e  FIR becaus e  Spitzer coverage is  
sm all and th e  IRAS flux lim its  are  m uch  to h igh .  We provide  a statistical analys is  of th e  validity of th e  SDSS-RASS m atch e s . Active 
galaxie s  w ere  identified bas ed on th e  pre s ence  of strong em is s ion line s  in SDSS spectra, and sub-clas s ified as  H  II, Seyfert, 
LINER or trans ition system s  according to line  flux ratios . Th e  re sulting m ulti-w avelength  datas et contains  an order of m agnitude  
m ore  actively line -em itting galaxie s  th an any previous  sam ple. W e pre s ent individual and com pos ite  galaxy SEDs . For system s  
th at s h ow  evidence  for an accreting nucleus , w e  attem pt to correct th e ir bolom etric lum inos itie s  for th e  contam ination by th e  
h ost galaxy bas ed on active galaxy SEDs m easured at h igh  spatial re solution (H o 19 9 9 ). W e th en com pute th e  bolom etric 
lum inos ity of th e  central source s  and e stim ate th e  corre sponding accretion rate s .
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• No H  II galaxie s  are  detected in RASS as  X-ray 
source s .

• At a 30" m atch ing radius , ~ 9 0% of Seyferts , 
~ 80% of LINERs and 70% of Trans ition objects  
repre s ent real RASS source s .

• 75% of th e   "unclas s ified em is s ion" galaxie s  are  
real RASS source s : can am biguous  optical 
clas s ification be  clarified by X-ray identification?

• 60% of pas s ive galaxie s  appear to be  found by 
RASS: doe s  th is  repre s ent a reliable m eth od for 
finding XBONGs?

• Es s entially no "unclas s ifiable" galaxie s  are  
RASS source s .

M atch ing SDSS w ith  R ASS
Th e distribution of m atch ing radii betw e en th e  
ROSAT All Sk y Survey (RASS) and th e  SDSS 
m ain galaxy sam ple is  w ell m odeled by a 
com bination of a log-norm al distribution 
(corre sponding to SDSS q uasar/RASS m atch e s) 
and a random  distribution.  Th is  im plie s  th at th e re  
is  a s ignificant "bad m atch " fraction for th e  
RASS/SDSS galaxy m atch e s , w h ich  w e  inve stigate 
h e re  for th e  first tim e .

Th e s e  plots  s h ow  SEDs of all SDSS m ain sam ple line -em itting 
galaxie s  detected in 2M ASS, GALEX and FIRST. Different 
panels s h ow  different object type s  and are  s h ow n in order of 
decreas ing UV em is s ion.  Th e  colors  of each  SED corre spond to 
different g-r colors . Th e  last panel s h ow s  th e  average SEDs per 
object type , norm alized to a K-band flux of 1043 e rg/s/cm 2.

• Th e  s e q uence  in UV flux corre sponds  surpris ingly w ell w ith  an 
H  II - - Seyfert -- Trans ition -- LINER s e q uence .

• Th is  s e q uence  also corre sponds  to an increas e  in radio em is s ion.
• H  IIs  are  generally blue in g-r, and h ave th e  low e st average radio 
fluxe s .

• Seyferts  h ave relatively blue g-r colors  and h ave th e  th ird h igh e st 
average radio flux.

• Trans ition galaxie s  span a w ide  range of colors  and s h ow  UV 
and radio em is s ion s im ilar to Seyferts .

• Unclas s ified em is s ion galaxie s  are  generally redder and s h ow  th e  
s econd h igh e st radio em is s ion.

• LINERs h ave th e  redde st h ost galaxie s  and are  th e  m ost radio 
loud.

• Th is  plot s h ow s  th at th e  2M ASS fluxe s  can be  predicted from  
SDSS, cons istent w ith  O bric et al. (2006) .

• Bas ed on th e  uncorrected optical fluxe s , none of th e s e  galaxie s  
w ould be  clas s ified as  "radio-loud."

• Th ere  is  no s ign of a "big blue bum p."

Spectral Energy Distributions

• Th is  bar ch art s h ow s  th e  
re sult of cros s -m atch ing SDSS 
w ith  each  individual survey in 
turn.

• Different type s  of of objects  
are  s h ow n in different colors .

• Th is  bar ch art s h ow  th e  re sult 
of an inters ection betw e en 
SDSS and 2M ASS, GALEX, 
FIRST and RASS adding one  
at a tim e .

Th e  bars  are  norm alized to th e  
total num ber of galaxie s  w ith  
each  given m atch .

• Pas s ive galaxie s  are  identified as  objects  w ith  no em is s ion line s .
• "Unclas s ifiable" galaxie s  are  th os e  w ith  pos s ible em is s ion activity, w h ich  
is  not detected at a 2-s igm a level.

• "Unclas s ified em is s ion" galaxie s  are  objects  th at are  in different regions  
in different diagram s .

Th ere  are  10 galaxie s  th at are  detected in all surveys  cons idered in th is  
study and w e  pre s ent th e ir SEDs in th is  plot.  For com parison w e  s h ow  
each  survey's  upper-lim its  as  black  arrow s  and th e  H o (19 9 9 ) nuclear 
SEDs as  black  line s .  Th e  colored SEDs s h ow  a substantial contribution 
at NIR-optical-UV due to stars  in th e  h ost galaxy, as  expected.

We us e  th e  average of th e  nuclear lum inos itie s  m easured by H o (19 9 9 ) to find 
th e  m ean am ount of stellar em is s ion.  Th is  q uantity is  th en us ed to obtain th e  
bolom etric lum inos itie s  of th e  nuclei of th e s e  10 galaxie s  (Lcorr).  W e 
calculate black  h ole m as s e s  bas ed on stellar velocity dispers ions  and com bine  
th em  w ith  Lcorr to e stim ate th e  corre sponding Eddington ratios .




