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h i g h  d i s p e r s i o n  ( 2 5 - 2 8  a/mm), t a k e n  w i t h  t h e  
2.1-m t e l e s c o p e  a t  K i t t  P e a k ,  h a v e  been u s e d  
t o  d e r i v e  the r a d i a l  v e l o c i t y  g r a d i e n t s  a l o n g  
t h e  m a j o r  a n d  m i n o r  a x e s  o f  M81. M e a s u r e -  
ments o f  H a  a n d  the n e a r b y  e m i s s i o n  l i n e s  o f  
CN 111 a n d  [S I11 g e n e r a l l y  e x t e n d e d  t o  a b o u t  
5  a r c  sec f r o m  t h e  c e n t e r  o f  the n u c l e u s .  T h e  
a v e r a g e  t i l t  o f  l i n e s  a l o n g  t h e  m i n o r  a x i s ,  
18 .3  km s-I ( a r c  s e c )  -I, i s  g r e a t e r  t h a n  t h e  
tilt o f  8 .5  k m  s - ' ( a r c  set)-l o b s e r v e d  a l o n g  
the m a j o r  a x i s .  T h i s  r e s u l t  i n d i c a t e s  t h a t  
the i o n i z e d  g a s  i n  the i n n e r  5 0  p c  o f  M81 i s  
n o t  u n d e r g o i n g  p u r e  c i r c u l a r  m o t i o n  i n  t h e  
p l a n e .  I n t e r p r e t e d  i n  t e r m s  o f  a  r a d i a l  out-  
f l o w  o f  g a s  i n  t h e  p l a n e  o f  the g a l a x y ,  the 
d a t a  i n d i c a t e  t h a t  a b o u t  0 . 0 1  Ma o f  i o n i z e d  
g a s  l e a v e s  the i n n e r  5 0  p c  o f  t h e  g a l a x y  i n  
a  y e a r .  T h i s  i s  s i m i l a r  t o  t h e  g a s  f l o w  o u t  
o f  t h e  n u c l e a r  r e g i o n  o f  M 3 1  ( V .  C. R u b i n  a n d  
W. K.  F o r d ,  Jr. 1 9 7 1  A s t r o p h y s .  J. 170, 2 5 ) .  
U n l i k e  the s i t u a t i o n  i n  M31 (H.  M. J o h n s o n  
1 9 6 1  A s t r o p h y s .  J. 133, 3 0 9 ) ,  n o  e v i d e n c e  i s  
f o u n d  f o r  a n y  s y s t e m a t i c  s h i f t  i n  t h e  o r ien-  
t a t i o n  o f  t h e  i s o p h o t e s  n e a r  t h e  nucleus .  
T h e  M/L r a t i o  a n d  l i n e - i n t e n s i t y  r a t i o s  a r e  
a l s o  d i s c u s s e d .  

0 2 . 0 5 . 1 0  No Redsh i f t s  i n  Q u a s i - S t e l l a r  Ob jec t s .  
Y.P. VARSHNI, Univ. o f  Ot tawa.-Analys is  o f  t h e  s t r o n g  
emis s ion - l i ne  d a t a  o f  281 QSOs shows t h a t  t h e s e  a r e  
c o n s i s t e n t  w i t h  t h e  fo l l owing  t h r e e  hypotheses :  (1) 
There is  no r e d s h i f t ,  (2) The s t r e n g t h  o f  t h e  emiss ion 
l i n e s  is  due t o  l a s e r  a c t i o n ,  and (3) The composi t ion  
of  t h e  emiss ion r e g i o n  of  QSOs i s  approximate ly  t h e  
same a s  t h a t  o f  normal s t e l l a r  a tmospheres .  Search 
was made f o r  comon  l i n e s  i n  QSOs and i n  l a b o r a t o r y  
observed l a s e r  l i n e s  i n  such atoms and i o n s ,  which 
have h igh  abundance i n  s t e l l a r  atmospheres.  Twenty- 
f o u r  such wavelengths  were found. A  r e a l i s t i c  model 
of  t h e  QSOs, based on t h e s e  hypotheses  is proposed. A 
QSO i s  a  s t a r  w i th  a  r a p i d l y  expanding atmosphere, i n  
which popu la t i on  i n v e r s i o n  i s  occu r r ing .  Th i s  atmos- 
phere  can b e  approximated by a  decaying plasma. Pro- 
p e r t i e s  of  such a  plasma a r e  reviewed.  A g iven  t r a n -  
s i t i o n  i n  an  atom can undergo l a s e r  a c t i o n  on ly  w i t h i n  
narrow r anges  o f  t h e  e l e c t r o n  d e n s i t y  (n,), e l e c t r o n  
temperature  (Te) and t h e  d e n s i t y  o f  t h e  g round- s t a t e  
atoms (n (1 ) ) .  ne, T  , n(1) p l o t  is  in t roduced t o  
c l a s s i f y  t h e  QSOs. eonsequences o f  t h e  proposed model 
a r e  d i s c u s s e d ,  t a k i n g  t h e  group c o n s i s t i n g  of  3C 191, 

nea r  t h e  speed of l i g h t  c y l i n d e r .  The r a 2 i o  d a t a  
used f o r  t h e  a n a l y s i s  g i v e s  improved v a l u e s  f o r  t h e  
s c a t t e r i n g  of t h e  pulsed e n i s s i o n  hy t h e  i n t e r s t e l l a r  
medium. Th i s  a l l ows  a  b e t t e r  de t e rmina t ion  of t h e  
s p e c t r a l  c h a r a c t e r i s t i c s  of t h e  fou r  f e a t u r e s  (pre-  
c u r s o r ,  main pu l se ,  b r idge ,  i n t e r p u l s e )  of t h e  Crah 
p u l s a r  waveform. The absence of p r ecu r so r  f e a t u r e s  
i n  o t h e r  p u l s a r s  can  lje expla ined i n  ter r rs  of t h e  ah- 
sence  of a  s u f f i c i e n t l y  dense  s c a t t e r i n g  medium i n  
t h e  r eg ion  around the  pu l sa r .  T h i s  w i l l  be  d i s -  
cussed i n  terms of t h e  p a r t i c l e  f l u x  from t h e  p u l s a r  
and t h e  e f f e c t s  of t h e  magnetic d i p o l e  r a d i a t i o n  
from the  pu l sa r .  T h i s  r e s e a r c h  i s  suppor ted  i n  p a r t  
by t h e  Ya t iona l  Science  Foundation. 

0 3 . 0 2 . 0 9  A Model f o r  Cass iopeia  A S p e c t r a l  
Evolut ion.  F. W. PETERSON, Na t iona l  Radio A s t r o ~  - 
omy Observatory .  
- It has  been pointed  o u t ,  most r e c e n t l y  by Dent,  
M l e r ,  and Olsen ( p r e p r i n t ) ,  t h a t  t h e  spectrum of 
Cas A  shows a  measurable f l a t t e n i n g  w i th  t ime i n  
a d d i t i o n  t o  a  s e c u l a r  dec rea se  i n  f l u x .  Over a  
wide range of r a d i o  f r equenc i e s  cover ing about  t h r e e  
decades of f requency,  t h e  spect rum of Cas A is  
r ep re sen t ed  remarkably w e l l  by a  s i n g l e  power law,  
S - v-a where S r e p r e s e n t s  f l u x  a t  f requency v ;  t h e  
s p e c t r a l  index a = .792 ? ,006 a t  epoch 1965 (Dent,  
A l l e r ,  and Olsen) .  The mechanism producing t h e  
f l u x  is  commonly accepted t o  be synchrot ron r ad i a -  
t i o n  by e l e c t r o n s .  I f  i t  i s  assumed t h a t  t h e  r e l a -  
t i v i s t i c  e l e c t r o n s  have a  power law d i s t r i b u t i o n  i n  
e n e r g i e s ,  N - E-P, then t he  above f lux-f requency 
r e l a t i o n s h i p  may be reproduced wi th  a =(p-$12. How- 
e v e r ,  w i th  t h i s  form f o r  t h e  e l e c t r o n  energy d i s t r i -  
b u t i o n ,  t h e r e  i s  no t ime dependence i n  a s i n c e  p  i s  
cons t an t .  It might be  t h a t  a d d i t i o n a l  p h y s i c a l  
p roces se s  involved i n  t h e  e v o l u t i o n  of Cas A could  
account f o r  t h e  observed f l a t t e n i n g  of i t s  spect rum 
wi th  time. It i s  p o s s i b l e ,  though, t o  account f o r  
t h a t  evo lu t i on  wi thout  r ecou r se  t o  o t h e r  p roces se s  
than synchrot ron r a d i a t i o n  (and t h e  observed nebu la r  
expansion which i s  invoked t o  exp la in  t h e  s e c u l a r  
dec rea se  i n  f l u x ) .  A  d i f f e r e n t  assumed d i s t r i b u t i o n  
i n  e l e c t r o n  e n e r g i e s ,  namely N - E-* exp [a(P/E - 
p/b  ~ i n ~ B ) ~ ]  where 0  is  e l e c t r o n  p i t c h  ang le ,  a  and 
r a r e  c o n s t a n t s  p e c u l i a r  t o  t h e  d i s t r i b u t i o n ,  and p  
and b  a r e  low energy c u t  o f f  and synchrot ron break 
energy r e s p e c t i v e l y ,  l e a d s  t o  a  r e l a t i o n s h i p  be- 
tween f l u x  and frequency which c l o s e l y  approximates  
t h e  observed r e l a t i o n s h i p  and a l s o  accounts  f o r  t h e  
observed s p e c t r a l  f l a t t e n i n g .  

PHL 938, PKS 0119-04 and BSO 6 -a s  an  example. Other  0 3 . 0 3 . 0 9  X-Rays from kt, Dense Coronas. N. H. HOW- 
s i m i l a r  groups a r e  pointed  o u t  (e.g.,RS 23, PHL 1222, MAN, Washburn Obs. - The structure of stat%nary, spher- 
and 1548+115b). I n t e n s i t y  v a r i a t i o n s  o f  t h e  same l i n e  i c a y - m t r i c ,  comnal winds, nowing out 
I n  d i f f e r e n t  QSOs, and a l s o  i n  t h e  same QSO, a r e  shown ward from a gravitating and heated at the base by 
t o  fo l l ow  n a t u r a l l y  from t h i s  model. Quan t i za t i on  i n  an anspecified mchanicm, has been studled nmerically. 
t h e  r e d s h i f t  d i s t r i b u t i o n  i s  exp la ined .  Absorpt ion The effects of energy conduction by electmne, heatin;! 
s p e c t r a  of  QSOs a r e  a l s o  d i s cus sed .  by sd -re la t iv i s t i c -probns ,  and cooling by bremastrahl- 
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0 3 . 0 1 . 0 9  Radio P r o p e r t i e s  of t h e  Crab P u l s a r :  
Where i s  t h e  Emission Region Located? R .  M. P r i c e ,  
M.I.T. & J. M. Su t ton ,  U.  of Sydney, A u s t r a l i a  - 
Komesaroff (1971, Astrophys. Lett. 9, 195) h a s  sug- 
ge s t ed  a  s c a t t e r i n g  mechanism t o  e x p l a i n  t h e  e x i s t -  
ence and p r o p e r t i e s  of  t h e  p recu r so r  i n  t h e  pu l se  
waveform of t h e  Crab pulsar-NP0532. T h i s  paper ex- 
t ends  t h e  c a l c u l a t i o n s  of Komesaroff. The r e s u l t s  
i n d i c a t e  t h a t  t h e  sou rce  of t h e  r a d i o  emiss ion i s  
l o c a t e d  nea r  o r  a t  t h e  c e n t r a l  o b j e c t  r a t h e r  t han  

& are included. Hagbetic f i e ld  and ro6t lonal  affects 
are neglected. The expanding gas i s  assumed to be optical- 
l y  thin to the cooling radiation. X-ray continuum spectra 
d t t e d  by these mdel  coronas have been calculated. The 
a h  of this  work i s  to describe the x-ray emitting region 
of compact galactic x-ray sources such as Scorpiaa X-1, 
through comparison wlth the shape of observed cantimmn 
spectra and with inferred values of the electron-scatter- 
lng optical depth. Results will be discussed. 

0 3 . 0 4 . 0 7  Electron Gens i t i es ,  Radii and Masses o f  
Planetary Nebulae J .  H .  Lutz ,  Washinqton State 
Universi ty .  - [0 :I] electron dens i t i es  have been de- 
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