
145TH M E E T I N G ,  BLOOMINGTON,  INDIANA 269 

6,000°K a n d  12,000°K, t h e  number d e n s i t  o f  t h e  
g a s  must b e  b e t w e e n  106crn-3 a n d  1 0 1 2 c m - ~ ,  a n d  
t h e  r e l a t i v e  d e n s i t y  o f  s u p e r t h e r m a l  p r o t o n s  
t o  g a s  a t o m s  must be less t h a n  10-6 .  The  g a s  
may a lso  b e  c o o l e d  b y  t h e  s u p e r t h e r m a l  atoms 
t h e m s e l v e s  t h r o u g h  a b s o r p t i o n  o f  t h e  t r a p p e d  
l i n e  p h o t o n s  a n d  r e - e m i s s i o n  i n t o  t h e  b r o a d  
w i n g s .  T h i s  p r o c e s s ,  w h i c h  we c a l l  o p t i c a l  
r e v e r b e r a t i o n ,  & a n  g r e a t l y  e n h a n c e  t h e  b r o a d  
component  o f  t h e  h y d r o g e n  l i n e s  a n d  can h a v e  a 
l a r g e  e f f e c t  o n  t h e  r e l a t i v e  i n t e n s i t i e s .  T h i s  
r e s e a r c h  h a s  b e e n  s u p p o r t e d  b y  NASA g r a n t  NSG- 
7022 .  

21 .04 .10  A Quasar Model Revisi ted.  M.F.BARNOTHY & 
J-M-BAPJTOTHY, Evanston,Ill .- Ten years  ago (A.J.70,666, 
1965) we suaaested t h a t  auasars  a r e  g rav i ta t iona l  l e n s  . - .  -- 
i n t e n s i f i e d  images of nuclei  of Seyfer t  galaxies .  This 
model removed the  severe energy requirements associated 
with quasars, and the  s i z e  r e s t r i c t i o n s  imposed through 
t h e  rapid br ightness  v a r i a t i o n s  (A.J. 71,155,1966). It 
predicted (Observatory 86,115,1966) the simulation of an 
increase i n  the  space densi ty of quasars with increasipg 
r e d s h i f t ,  l a t e r  discovered by M-Schmidt. Explained the  
rapid (v7c) proper motion of components of compact rad io  
sources (BAAS 3,474,19711, and why quasars a r e  scarce 
above z=2.3 (BAAS 4,339,1972) .while i n  our opinion the re  
were adequate number of p o t e n t i a l  g r a v i t a t i o n a l  l enses  
al igned with nuclei  of Seyfer t  ga lax ies  t o  explain the  
s p a t i a l  densi ty of quasars  (Science 162,348,1968; Ap.J. 
174,477,1972) ,o the rs  (M.Schmidt ,Science Journ.Oct.1966; 
D.Sadeh, Science 158,1176,1967;R.~.Weymann, A.J.73,841 
1968;L.N.K.de Silva,Nature 228,1180,1970;N.Sanitt ,Nature 
234,199,1971) have questioned t h i s  conc1usion.A s i g n i f i -  
cant  change has occurred i n  t h i s  s i t u a t i o n  through the 
discovery t h a t  s p i r a l  gal.&es may i n t e n s i f y  background 
ob jec t s  hundred t imes more e f f i c i e n t l y  when they a c t  not 
a s  compact mass l enses ,bu t  as d i s t r ibu ted  m a s s  l e n s e s  
(BAAS 5,448,1973); t h a t  t h e  very numerous globular  c lus-  
t e r s  may brighten background ob jec t s  up t o  4 mag (BAAS 
6,212,1974);moreover t h a t  nuc le i  of Markarian and compact 
blue galaxies  can a l s o  serve as background ob jec t s  f o r  
l e n s e s  producing quasars; and f i n a l l y ,  t h a t  t h e  mean 
cosmological mass dens i ty  i n  the  universe,  forming the  
b a s i s  of all est imations of t h e  number of p o t e n t i a l  gra- 
v i t a t i o n a l  l e n s e s , i s  much higher  than h i t h e r t o  bel ieved 
(J.P.Ostriker e t  al.Ap.J.I93,L1,1974).These new types of 
l enses  (without even con'sidering among them dead galaxies  
o r  black holes),and new more luminous o b j e c t s , r a i s e  the  
expected densi ty of g r a v i t a t i o n a l  l e n s  quasars  many times 
above the  previously quoted values. 

21.05.10 On t h e  Signif icance of P e r i o d i c i t i e s  i n  t h e  
Observed Quasar Redsh i f t s  and i n  the I n t r i n s i c  Redshift 
Components a s  Computed from Bel l  and F o r t ' s  Quasar Model. 

- G.J.CORS0, Dearborn Obs. & J.M.BAWM'HY, Evanston,I l l .  
- Power spectrum ana lys i s  w a s  performed on t h e  t o t a l  
sample of about b 0  hown quasar emission l i n e  r e d s h i f t s ,  
the  subse t s  of the  radio and the optical. quasars, and t h e  
s e t  of " i n t r i n s i c  r e d s h i f t  componentst1 (zX) computed by 
Bell  and Fort (Ap.J., 1973,186,1) from t h e i r  quasar model. 
No s i g n i f i c a n t  p e r i o d i c i t i G w e r e  

found in t h e  d i s t r i -  
bution of observed emission l i n e  r e d s h i f t s  f o r  the  t o t a l  
sample, the rad io  sample, o r  the  o p t i c a l  sample. The 
high peaks 

occurring a t  T d . 1  i n  Bel l  and F o r t ' s  samples 
of computed " i n t r i n s i c  r e d s h i f t  components" were found 
t o  l o s e  t h e i r  s ignif icance when a normal d i s t r i b u t i o n  
of the + uncer ta in t i es  w a s  imposed on the  calculated 
values of +. 

21.06.10 3C 273 a s  a Galact ic  Object. Y.P. VARSHNI, 
Univ. of Ottawa. - m e  term "galact ic"  here includes 
t h e  g a l a c t i c  ha lo . )  Available observational mater ial  
on 3; 273 i s  c r i t i c a l l y  examined with reference t o  
the  r e d s h i f t  hypothesis and the  plasma-laser s t a r  
(PLS) model of Varshni (1974 Bull. A.A.S. 5, 213,308, 
449). (a) Emission l i n e s .  Large uncer ta in t i es  i n  t h e  
reported wavelengths (Schmidt 1963, Oke 1963, Green- 
s t e i n  and Schmidt 1964, Andr i l l a t  and Andr i l l a t  1964, 
Oke 1965, Divan 1965, Wampler and Oke 1967, Wampler 
1969) a r e  pointed out .  I n  t h e  r e d s h i f t  i n t e r p r e t a t i o n ,  
[0 1111 A5007 i s  p resen t ,  but A4959 i s  not ,  which i s  
c l e a r l y  unsa t i s fac to ry .  In  t h e  PLS model, t h e  follow- 
ing i d e n t i f i c a t i o n s  a r e  proposed: A3239 is due t o  
0 111, A7598 i s  due t o  C I11 (Edlen 1956). Astrono- 
mers a re  urged t o  obtain more accurate  wavelengths of 
the  emission l i n e s .  I t  would a l s o  be of i n t e r e s t  t o  
obtain the  spectrum of t h e  j e t  (3C 273A) alone. (b) 
I n t e r s t e l l a r  K and H absorption l i n e s  have been obser- 
ved i n  t h e  spectrum of 3C 273 (Williams 1965). High 
resolut ion s tud ies  of  the  p r o f i l e s  and i n t e n s i t i e s  of 
these  l i n e s  i n  3C 273 and i n  other  QSOs a r e  expected 
t o  throw l i g h t  on t h e  dis tances of QSOs. (c) Divan 
(1965) has shown t h a t  the  absolute  energy d i s t r i b u t i o n  
i n  t h e  continuum i s  l i k e  t h a t  of a black body with a 
color  temperature of 1 1 , 3 0 0 ~ ~ .  (d) Latest  r ad io  obser- 
vat ions (Kellermann 1974) on t h e  angular s i z e  f ind  a 
na tu ra l  explanation i f  3C 273 i s  a g a l a c t i c  object .  
(e) Optical  v a r i a b i l i t y .  ( f )  S i m i l a r i t i e s  between t h e  
spec t ra  of  3C 273, NAB 0205+02 and 4C 39.25 a r e  
pointed out .  I t  i s  concluded t h a t  the  ava i l ab le  evi-  
dence favours the view t h a t  3C 273 i s  a g a l a c t i c  s t a r .  
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