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NEWS AND VIEWS 

Pulsars may be Rotating Neutron Stars 
WHEN Drs John Faulkner and John Gribbin detected 
an error in Meltzer and Thorne's calculations of the 
radial oscillations of white dwarf and neutron stars, 
reported in May last year (Nature, 218, 734; 1968), 
the pulsar question seemed well on the way to solution. 
What the two Cambridge thooreticeJ astronomers dis
covered was that white dwarfs can vibrate in their 
fundamental mode with periods down to almost one 
second. Meltzer and '!'horne's work (Astrophys. J., 
145, 514; 1966) had set a lower limit of eight seconds 
to the vibration period of white dwarfs, but their 
model contained an error in the specification of the 
ratio of specific heats. With this mistake corrected, 
theoretical astronomers seemed well on the way to 
accounting for the range of pulsar periods then known, 
and in terms of a type of star known to exist rather 
than the mythical neutron star. But the range of 
pulsar periodicities which has been discovered since 
Faulkner and Gribbin wrote their paper, in particular 
the two fast pulsars which are probably associated 
with supernova remnants, has knocked the vibrating 
white dwarf theory on the head. Professor Thomas 
Gold must be hoping that his paper in last week's 
Nature (221, 25; 1969) will not meet a similar fate. 
For once again the properties of the known pulsars, 
now numbering twenty or so, have been explained by 
a neat hypothesis. 

In Professor Gold's paper the clock mechanism is 
rotation, and the superdense star which seems to bCJ 
essential to any pulsar theory is once again the neutron 
star. Rotation received its first airing again in May last 
year, also in a paper by Gold, who must be more than 
pleased that the predictions he made then have been 
borne out. Gold then pointed out that the rotation 
hypothesis predicts a slight but steady slowing down 
of the repetition frequencies. First recognized in the 
Crab nebula pulsar N P 0532, which is slowing by one 
part in 2,000 per year, the slowing down of four more 
pulsars has now been reported by T. W. Cole at Cam
bridge University (Nature, 221, 29; 1969) and by 
J. G. Davies, G. C. Hunt and F. G. Smith at Jodrell 
Bank (Nature, 221, 27; 1969). Gold also foresaw the 
discovery of fast pulsarR, pointing out that neutron 

stars can spin at up to 100 times a second. The two 
pulsars probably associated with Rupernova remnants, 
PSR 0833 with Vela X and NP 0532 with the Crab, 
with their rates of 11 and 30 pulses per second respec
tively, have borne out this prediction. 

It is chiefly because of the wide range of periodicities 
which has now been measured, hard to explain in 
terms of the vibration of a single class of objects, that 
the rotation hypothesis is back in favour. The rapid 
signalling rates imply stars denser than white dwarfs, 
which is why Gold wrote about neutron stars in his 
paper. Unless his hypothesis meets the same fate as 
did that of Faulkner and Gribbin, discussion is now 
likely to revolve around mechanisms for the generation 
of the radiation which is observed. 

Gold suggests that the energy of emission somehow 
comes from the rotation of the star. He visualizes a 
star with a magnetic field and a co-rotating magneto
sphere. In this model, the emission has to do with 
what happens at the magnetospheric level which is 
spinning near the velocity of light. Here Gold says 
radiation will in fact prevent the plasma from reaching 
the velocity of light. This novel idea is further de
veloped in his latest paper. There are two ways such 
a star loses rotational energy. One is because of the 
radio radiation, the second is the loss of gas flung out 
of the magnetosphere at the level where the velocity 
of light is reached. The radio radiation is due to the 
Rpiralling motion of relativistic plasma particles in the 
magnetic field of the star. Much of the radiation 
would come from the equatorial region of the co
rotating magnetosphere. Presumably, as the emission 
seems to come only from certain regions on the star, 
the star's magnetic field is not axially symmetric. 
Such a skew field could have resulted from the super
nova explosion from which the star was born. 

The charm of this concept, according to Gold, is 
that it may possibly be extended to account not only 
for some peculiarities of the radio emission from the 
Crab but also for the flux of galactic cosmic rays. 
With such a prize conceivably in reach, astronomers 
would be well advised to brush up their relativistic 
magnetohydrodynamics. 

Another Race for Molecular Biologists 
THE independent discovery in at least six laboratories 
-and who knows how many d:uk horses are biding 
their time ?-of methods of crystallizing transfer RNA 
(see Nature, 221, 13; 1969) has undoubtedly signalled 
the start of a race to discover the secondary structure 
of crystalline tRNA. This, however, is not the only 
contest to look forward to. Spectators of molecular 

biology now have the prospect of yet another enter
taining handicap with almost equally high stakes 
stemming from the report in last week's Nature 
(221, 43; 1969) by Burgess and Travers at Harvard 
University and Dunn and Bautz at Rutgers University 
that apparently pure RNA polymerase-the enzyme 
which transcribes the information in DNA into RNA 
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