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The radio pulses from the Crab pulsar have been observed at Jodrell Bank on several 
days in June, July and August 1970 at frequencies of 408 MHz, 240 MHz and 151 
MHz. The integrated pulse shapes and the linear polarization of the average pulses 
have been investigated. 

Most of the measurements at 408 MHz were in general agreement with earlier 
observations performed at Arecibo (Campbell et al, 1970). The receiver bandwidth 
used at Jodrell Bank was 13 kHz. The linear polarization in the main pulse and inter
pulse is roughly 18% and 10% respectively. The degree of linear polarization in the 
precursor is near 100%, but may be somewhat variable. The position angle of the 
linearly polarized radiation is fairly constant throughout the precursor; any possible 
swing is less than about 15° across the pulse width. 

The interesting question of a possible swing of the polarization angle in the main 
pulse was investigated. Four integrations of about 1.5 hours integration time each 
were obtained on different days in June, July and August. In three of these integra
tions a swing of roughly the same rate and of the same direction seemed to be visible. 
As the signal to noise ratios in these integrations were not very satisfactory, all the 
four integrations were added together, yielding a total integration time of 6.7 hours 
(see Figure 1). Within the errors calculated from the rms noise one obtains a swing 
rate of 100° (±40°) per millisecond. This rate is in agreement with the optical swing 
rate near the peak of the optical pulse of about 90° per millisecond (Wampler et al, 
1969). Unfortunately the question of the direction of the rotation in the radio pulse 
cannot yet be settled. 

In some of the integrations a small pulse was detected, occurring 5.2 (±0 .3 ) msec 
after the main pulse. This 'postcursor' was detected at 408 MHz and 240 MHz 
(Figure 2). At both these frequencies its energy was roughly 7.5% (±2 .5%) of the 
sum of the energies of the main pulse and precursor. 

At 240 MHz the degree of linear polarization in the precursor is about 50% 
(Figure 3a), but it seems to vary as seen by comparing Figure 3b and Figure 3c. 

At 151 MHz the stronger pulse could no longer be resolved into a precursor and 
main pulse, but its linear polarization of the order of 15% to 20% could still be clearly 
detected. 
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Fig . 1. M a i n Pulse a t 408 M H z ; in tegra t ion t ime = 6h 45 m i n . 

Discussion 

C. Heiles: I would like t o r epor t a new result ob ta ined by R a n k i n a n d m e a t Arec ibo concerning 
the average pulse shape a t 606 M H z , namely tha t in two days (6 h) of in tegra t ion we were unab le t o 
see the precursor . If it was as s t rong in to ta l intensity relative t o t he m a i n pulse as it is at 430 M H z 
its ampl i tude would have been m o r e t h a n 10 t imes the noise o n our average . O u r null detect ion is 
possibly the result of o u r feed, which is l inearly polar ised, being unfavourab ly or iented with respect 
t o the posi t ion angle of the l inearly polar ised precursor . Assuming that this is the case, we are able 
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Fig. 2 . T h e pos tcursor at 408 M H z and 240 M H z . 

t o say tha t the relative intensity of the p recursor a t 606 M H z is less t h a n 6 0 % of its value a t 430 M H z . 
/. Rankin: A l though we observe a g o o d deal of emiss ion be tween t he m a i n pulse a n d interpulse 

a t frequencies between 430 a n d 196.5 M H z , we have never no ted a specific shor t c o m p o n e n t in the 
average of several h u n d r e d t h o u s a n d pulses . 

M. M. Komesaroff: W a s the swing in pos i t ion angle of the polar i sa t ion of the r ad io emission of 
the m a i n C r a b pulsar p u l s e a s seen by M r . Schonhard t similar to tha t previously repor ted as seen 
opt ical ly? 

R. Schonhardt: I m a y r e m a r k tha t in o u r integrat ions of h igh resolut ion the b roaden ing due to 
dispers ion within the b a n d w i d t h was 90 //sec. F o r ou r b a n d w i d t h of 13 k H z , the inverse of the band 
wid th is 77 //sec. 

A. T. Moffet: Arec ibo results s h o w n o swing of pos i t ion angle wi th in the m a i n pulse of the C r a b 
pulsar . C a n this b e reconciled wi th the Jodre l l resu l t s? 

F. D. Drake: A t Arec ibo it ha s n o t been possible t o measu re the r o t a t i o n of the posi t ion angle 
of t he l inear polar isa t ion of the m a i n pulse d u e t o inadequa te t ime reso lu t ion . T i m e resolut ion is 
l imited by dispersion effects, which requ i re o n e t o reduce b a n d w i d t h as m u c h as possible . However , 
it is on ly wor thwhi le t o reduce the b a n d w i d t h t o the value whose reciprocal is equa l t o the t ime 
smear ing in t roduced by dispersion over t h a t bandwid th . A t 430 M H z this l imit ing t ime resolut ion is 
130 //sec in N P 0532. Wi th this resolu t ion o n e can only resolve the m a i n pulse in to two intervals. 
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Fig . 3. (a) 240 M H z , m a i n pulse a n d precursor ( / a n d P). (b) 240 M H z , m a i n pulse a n d precursor 
(7, Q and U). (c) 240 M H z , m a i n pulse a n d precursor (/, Q a n d U), a t a la ter da te . 

Wi th these few intervals, t h e small intr insic polar isa t ion , a n d the small s ignal /noise ra t io , n o significant 
measu remen t of po lar i sa t ion r o t a t i o n is possible. 

I n view of the fact tha t t he intr insic dispersion limit on t ime resolut ion a lso appl ies to Jodrel l B a n k 
da ta , it is ha rd to unde r s t and h o w a definitive polar isa t ion measu remen t cou ld b e m a d e . Mul t i channe l 
rad iomete rs are required t o m a k e this measu remen t proper ly . 
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