
Results Conc lusion  

In t rod uc t ion  
An a c t ive  g a la c t ic  nuc le us  (AGN) is  a n  e xt re m e ly 

lum inous, c om p a c t  re g ion  a t  t he  c e n te r  o f a n  a c t ive  
g a la xy. The  h ig h  lum inosity o f AGN is  t he  re su lt  o f 
a c c re t ion  o f d ust  a nd  g a s  b y a  sup e rm a ssive  b la c k ho le  a t  
t he  c e n te r  o f t he  g a la xy. W he n  g a s  a nd  d ust  sp ira l in to  
t he  b la c k ho le , t he  p a r t ic le s  fo rm  a n  a c c re t ion  d isk a nd  
ra p id ly he a t  up , e m it t ing  im m e nse  a m ount s  o f e ne rg y 
a c ro ss  t he  e n t ire  e le c t rom a g ne t ic  fie ld  in  t he  p roc e ss . 
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 Abst ract  

Type I act ive galact ic nuclei (AGN) selected from the NASA/ IPAC 
Ext ragalact ic Database (NED) were used in an at tempt  to establish 
a correlat ion between the rat io of the dust  emission and the 
accret ion d isk emission (color)  to the AGN luminosity. This work 
built  on previous NITARP team at tempts to establish such a 
relat ionship, but  was novel in that  it  used near-infrared (NIR) 
wavelengths as a bet ter  d iscr im inator  of the t ransit ion between 
accret ion-dominated and dust / torus-dominated emission. Type I 
Seyferts and quasars w ith redshift s between .0 0 1<z<.20 , and w ith 
photomet ry available from the Sloan Dig ital Sky Survey (SDSS) 
and the Two Micron All Sky Survey (2MASS) were used. W e made 
several color-magnitude diagrams analogous to a Hertzsprung-
Russell (HR) d iagram for  the area where the dust  vapor izes. The 
expectat ion was that  the more luminous the AGN, then the more 
extended the dust  sublimat ion radius, causing a larger hot  dust  
emit t ing sur face area which corresponds to a greater NIR 
luminosity. Hence the t ransit ion between the accret ion d isk 
emission to the dust  emission was studied at  1 micron in an effor t  
to show  different  colors for  d ifferent  luminosity AGN, leading to a 
predict ive color-magnitude diagrams which may result  in a 
mechanism for  using AGN as a standard for  cosmic d istances. 
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Figure 2-1 
H-R Diagram 

O ur d a t a  is  ve ry p ro m ising . Plo t t ing  d a t a  fro m  the  i-J  b a nd w id ths  
(Fig ure  2-2, 2-3)  sho w e d  a n  e xc e lle n t  s lo p e  o f -1.0 70 7 w ith  a n  
a c c ura c y (R2)  o f 0 .4 0 26 3 . The  i-H b a nd w id ths  (Fig ure  2-4 , 2-5)  ha d  a  
-0 .6 778  s lo p e  w ith  0 .6 0 9 1 a c c ura c y. Fina lly, t he  i-K b a nd w id ths  
(Fig ure  2-6 , 2-7)  ha d  s lo p e s  o f -0 .6 3  w ith  a n  R2 o f 0 .552. 

W e  a lso  p lo t t e d  g ra p hs  o f re s id ua ls  (Fig ure s  2-3 , 2-5 , 2-7) , a  visua l 
re p re se n ta t io n  o f t he  R2 va lue  sho w ing  ho w  w e ll t he  p o in t s  fit  t he  
line . O ur  g ra p hs  a re  no t  a s  p re d ic t ive  a s  a n  HR d ia g ra m  (Fig ure  2-1) , 
b u t  t he y a re  s t ill ind ic a t ive  o f a  p o sit ive  c o rre la t io n . 

O ur  re su lt s  ind ic a t e  t ha t  t he re  is  a  re la t io nsh ip  b e tw e e n  t he  c o lo r  
a nd  lum ino sity o f a n  AGN. W hile  t he  re la t io nsh ip s  a re  no t  a s  
p re d ic t ive  a s  t he  HR d ia g ra m , w ith  fur t he r  re se a rc h—p e rha p s using  
a  d iffe re n t  re d sh ift  ra ng e  o r  d iffe re n t  d a t a —it  m a y b e  p o ssib le  t o  
find  a  p re d ic t ive  re la t io nsh ip  fo r  AGN. 

Figure 2-2 
.12<z<.15 i-j vs. 
Absolute J 

Figure 2-3 
Residual Plot  
for  .12<z<.15 i-j 
vs. Absolute J 

Figure 2-4 
.12<z<.15 i-h vs. 
Absolute H 

Figure 2-5 
Residuals for  
.12<z<.15 i-h vs. 
Absolute H 

Figure 2-6 
.12<z<.15 i-k vs. 
Absolute K 

Figure 2-7 
Residuals for  
.12<z<.15 i-k vs. 
Absolute K 

If t he  lum inosity o f a n  AGN is  know n, 
t he n  it s  d is t a nc e  c a n  b e  c a lc u la t e d  b y 
c om p a r ing  it s  lum inosity t o  it s  
b r ig h tne ss . This  c om p a r ison  c a n  b e  
d one  b y m a king  a  c o lo r-m a g nitud e  
d ia g ra m .  
 

O ur  p ro je c t  fo c use d  on  Typ e  I 
Se yfe r t  g a la xie s . The se  a c t ive  g a la xie s  
a re  c lo se r  a nd  le ss  lum inous tha n  
q ua sa rs . Unlike  Typ e  II Se yfe r t s , Typ e  I 
Se yfe r t s  a re  no t  ob sc ure d  b y a  d ust  
t o rus . Be c a use  o f t h is , t he y e m it  b roa d  
hyd rog e n  line s , m a king  the m  m ore  
id e a l t o  s tud y. 

● Hig h c o rre la t ions c o rre sp o nd  to  co lo rs  
a sso c ia t e d  w ith  t he  S lo a n  i b a nd  a nd  a ny o f 
t he  2MASS b a nd s w ith  s lig h t  va r ia t ions  
d e p e nd e nt  o n  re d sh ift . 

 
● The se  c o lo r-m a g nitud e  d ia g ra m s m a y re su lt  
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