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four radio pulsars, PSR 0531 +21, PSR 
0833-45, PSR 1818-04 and PSR 1747-46 
was reported. Only one radio pulsar has 
been seen at optical and X-ray wave
lengths. In addition, several general 
features in the )'-ray data were cor
related with galactic structural features. 
The y rays seen by SAS-2 from the dir
ection of Cygnus were determined to 
have a periodicity of 4.8 h, matching 
the frequency and phase of the X-ray 
source Cygnus X-3. 

A description of the COS-B satellite 
y-ray detector was given by B. Swanen
burg (Huygens Laboratorium). Preli
minary results were presented by J. 
Paul (Saclay), H. Mayer-Hasselwander 
(Max-Planck Institute, Garching) and 
R. Buccheri (University of Palermo). 
These results included confirmation of 
a strong y-ray source near galactic co
ordinates 195°, + 5°, and an indication 
of a change in the intensity of the Vela 
source since the time of the SAS-2 
observations. The temporal analys.is of 
PSR 0833-45 indicated that the y-ray 
pulses were quite narrow. 

G. Share (US Naval Research Labo
ratory) noted that the galactic y-ray 
energy spectrum below 30 MeV showed 
the predicted steep shape characteristic 
of bremsstrahlung radiation. J. Grind
lay (Center for Astrophysics, Cam
bridge, Massachusetts) noted that 
there are now two known sources 
emitting y rays at energies ;;;: 1012 eV. 

P. Sturrock (Stanford University) 
suggested that a cascade process result
ing from electron-positron pair 
creation in the pulsar magnetic field 
may be the cause of the pulsed y radia
tion. H. Ogelman (Middle East Univer
sity, Ankara) pointed out that pulsars 
radiate predominantly in the 1-1,000 
MeV range. W. B. Burton (National 
Radio Astronomy Observatory) and N. 
Scoville (University of Massachusetts), 
both presented new observations of the 
2.6 mm CO emission line which indi
cated that molecular clouds in the 
Galaxy (mostly H2) are concentrated 
between galactic radii of 4 and 8 kpc 
in contrast to the atomic hydrogen, 
which is relatively uniform in distribu
tion at radii from 4 to 14 kpc. The 
measurements also show that H2 clouds 
are more tightly confined to the galactic 
plane than atomic hydrogen gas. E. 
Jenkins (Princeton University) noted 
that ultraviolet measurements of the 
molecular hydrogen in the local region 
of the galaxy give a value of the den
sity a factor of four lower than that 
implied from the CO observations for 
a galactic radius of IO kpc, although 
the results are not necessarily in con
flict owing to selection effects. 

W. Roberts (University of Virginia) 
discused the spiral density wave theory 
of galactic structure and stated that 
the apparently striking separation of 

atomic and molecular hydrogen could 
be the result of stronger compression 
of gas in the inner galaxy, and an in
crease of the frequency at which the 
interstellar gas is periodically com
press·ed. 

J. Baldwin (Cavendish Laboratory, 
Cambridge) noted that the non-thermal 
galactic radiation implies a much 
broader distribution of the cosmic ray 
electrons than of matter in the glalaxy. 
This has been found also to be the 
case in other spiral galaxies. J. Seira
dakis (Max-Planck-Insti'tut, Bonn) 
showed that, within the present limited 
statistks, the radial distribution of pul
sars is generally correlated with that 
of other young (Population I) galactic 
objects. Both G. Fazio (Center for 
Astrophysics) and J. L. Puget (Obser
vatory Meudon) discussed the signifi
cance of the local molecular hydrogen 
clouds in terms of infrared and y-ray 
emissions. Puget concluded that the 
y-ray observations indicate that the 
cosmic ray densities inside and outside 
clouds are similar. 

R. Lingenfelter (University of Cali
fornia, Los Angeles) discussed the 
y-ray lines emitted by the excited nuclei 
produced by inte,ractions of cosmic rays 
with interstellar matter. He predicted 
that the 4.4 MeV carbon line would be 
the most intense. D. Arnett (University 
of Illinois) described the possibility of 
studying the results of nucleosynthesis 
in supernovae by examining the y-ray 
Hnes emitted by the ,end products, and 
noted that the time interval after the 
explosion before the supernova enve
lope becomes transparent to y rays was 
much longer than had been estimated 
earlier. 

E. Parker (University of Chicago) 
gave a comprehensive le,cture on cosmic 
ray propagation and galactic contain
ment, in which he noted that the cosmic 
rays, the magnetic field, and the 
interstellar gas strongly affect each 
other dynamically. He concluded that 
if cosmic rays leave the galaxy, it must 
be as a consequence of collective cos
mic-ray pressure. 

The part that Y-ray astronomy can 
play in determining the large-scale 
galactic structure was then discussed. 
D. Kniffen (Goddard) emphasised that 
the cosmic ray dectrons and protons 
can be studied independently by looking 
at different portions of the y-ray spec
trum, and that y-ray observations 
should be particularly valuable in 
searching for spiral structure. F. 
Stecker (Goddard) showed that galactic 
y-ray emission is correlated with the 
molecular cloud distribution in the 
galaxy and that the deduced cosmic 
ray distribution appears to follow the 
supernova remnant and pulsar distri
butions in the galaxy, favouring a 
galactic supernova origin for most 
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cosmic rays. He also discussed y-ray 
implications for cosmic ray propaga
tion and the galactic contribution to 
the high latitude y-ray background. 

After almost two decades of 
strenuous effort developing instruments 
of sufficient sophistication and sensi
tivity, there have been significant 
advancements in y-ray astronomy in 
the past few years. Not only has the 
general level of the galactic radiation 
been established, but also its broad 
features. With improved angular reso
lution and much greater sensitivity, 
y-ray astronomy together with astro
nomy at other wavelengths hold great 
promise for the study of our Galaxy, 
other galaxies and high energy pro
cessess in astronomical objects. 0 

A hundred years ago 
A FALL of meteorites, we learn from 
Aftonblad, took place on June 28, be
tween 11 and 12 a.m., near Stiilldalen, 
a station on the Swedish Central Rail
way, in the northernmost part of 
<>rebroliln. Several fell, some on the 
ground and others in a lake. Two were 
found, one about the size of the fist 
and weighing 4½ lbs., the other smaller. 
Eye-witnesses stated that a loud 
whistling was first heard in the air from 
west to east, and a light was plainly 
distinguishable; although the sky was 
clear and cloudless, thereafter two very 
sharp reports were heard, the second 
succeeding the first after a momentary 
interval, followed by several others less 
sharp, resembling thunder, after which 
the falling stones were observed by 
eight or ten persons; and finally, there 
was seen in the air a whirling smoke, 
not very high up. A meteor was 
observed simultaneously at Stockholm 
and at other places. At thirteen English 
miles south-west of Linkoping it was 
seen first in a north-westerly direction 
pretty high up in the sky, and it then 
sank down in about ten seconds towards 
the horizon in the west. It had the 
appearance of a large pear a foot long, 
which, notwithstanding the bright sun
shine, left behind a clear shining streak 
of six or eight feet in apparent length, 
which finally broke up into a multitude 
of starlike sparks. Here no noise was 
heard. According to a communication 
from the Stockholm Meteorological 
Bureau, there is reason to believe that 
the phenomena arose from the "kul
blixt" (foudre globulaire), which gener
ally appears as a luminous round object, 
and often, on approaching the ground, 
assumes a lengthened form and a 
blinding white colour, and bursts 
asunder, commonly with a loud report. 
from Nature, 14, August 3, 300; 1876. 


