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Dr. Radhakrishnan outlined a geometrical theory of a rotating pattern of field lines, 
which would account for the pattern of polarisation observed in the integrated radio 
pulses from pulsars. 

The following summary has been prepared by the Editors. 

Any theory for the radiation mechanism in pulsars requires a description of the 
properties of the region in terms of brightness temperatures, polarisation, spectrum, 
and directivity. There is a close relation between the observed polarisation properties 
and the directivity, since the sweep of position angle within the pulses is independent 
of frequency and must be a purely geometrical effect related to rotation. Since the 
position angle can change rapidly through a large range, the radiation must come from 
a pole, presumably a magnetic pole. The source of the radiation must be well within 
the velocity of light cylinder, since the field lines must be close to a dipole configuration. 

Other so-called intrinsic properties of the radiation not accounted for by the above 
model are rapid pulse-to-pulse variations, variable circular polarization, and marching 
subpulses. All of these properties are more pronounced at lower radio frequencies. 
This suggests strongly an origin in modulation or propagation phenomena. It is 
hypothesized that all of the above variable characteristics are imposed on the radiation 
in the circumstellar region by a circulating diffracting screen permeated by a mode
rately strong magnetic field. 

Discussion 

F. G. Smith: Y o u suggest tha t t he sweep of po la r iza t ion angle implies tha t t he source is seen near 
t he po le of a magnet ic field. Th i s is n o t necessarily so. T h e sweep of angle is a n intr insic pa r t of my 
m o d e l which al lows the source t o b e seen f rom a n y angle , including f rom the equa to r . Secondly, 
I aga in emphas ize tha t if y o u a r e to ob ta in c i rcular po la r iza t ion by the p r o p a g a t i o n effect then you 
m u s t t a k e care that this effect is n o t f requency selective. F u r t h e r , you mus t m a k e the polar iza t ion 
change dur ing a single pulse jus t sufficiently for o n e comple te change of Stokes p a r a m e t e r s to occur, 
n o m o r e a n d n o less. 

/. M. Cohen: If the Goldre ich-Ju l ian p rocedu re is repeated for a n obl ique r o t a t o r , it tu rns ou t 
t ha t the rad ia t ion zone con t inues r ight u p t o the surface of the s tar (in some sense) . It is necessary 
t o use t h e full r ad ia t ion so lu t ion in o rder t o m a t c h the b o u n d a r y cond i t ions of t h e n e u t r o n star 
surface. A near-field a p p r o x i m a t i o n does n o t w o r k . 

/. P. Ostriker: If the r ad ia t ion is a t t r ibu ted to bunch ing of e lect rons , then the re is n o frequency 
dependence . However there migh t b e s o m e screening which is f requency dependen t . 

F. D. Drake: T h e p ic ture of pu lsa r emiss ion as r ad ia t ion f rom coheren t bunches of part icles a t 
r ad io frequencies, a n d o rd inary synch ro t ron rad ia t ion from the same part icles individual ly p roduc ing 
the opt ica l a n d higher frequencies, c a n expla in pulsar variabil i ty. F o r the r ad io emiss ion we depend 
u p o n the cons t ruc t ion of a relatively small n u m b e r of bunches of part icles which vary in size. The re 
can b e large statistical var ia t ions in these leading to large rad io var ia t ions . However since t he part icles 
rad ia te a t optical frequencies independent ly , there w o u l d be n o significant var ia t ion . 
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V. Radhakrishnan: I c a n suggest a n observat ional test of this idea. I t implies tha t at higher 
frequencies the m e a n po la r iza t ion will a p p r o a c h tha t observed optically. In par t icular , c ircular 
po la r iza t ion will decrease a n d the m a r c h i n g sub-pulses shou ld d isappear . T h e detai led s t ruc ture of 
t he pulse will, in general , b e c o m e s m o o t h e d ou t . 

F. C. Michel: By this m o d e l o n e w o u l d expect the pulse intensity t o be flat a t m a x i m u m when 
the l ine of sight travels very c lose t o t h e po le . However in the case of t he C r a b pulsar , the m a x i m u m 
appea r s to be sha rp at all reso lu t ions . 

V. Radhakrishnan: T h e m o d e l is pr imar i ly in tended t o explain the p a t t e r n of polar iza t ion , bu t 
this does n o t exclude the possibil i ty of ob ta in ing a lmost any pulse s h a p e as the line of sight sweeps 
across the emit t ing region. 
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