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in a magnetio field of about 3,000 gauss, and the 
mechanism of the ohamber is operated whenever 
there are simultaneous discharges of two Geiger
Muller counters placed above and below the chamber. 
Some of the photographs show single tracks passing 
through the chamber, but in many cases there are 
'showers' of tracks numbering up to twenty or so. 
Similar showers have just been reported by Anderson 
(PhY8. Rev., March 1). Many of the particles appear 
to diverge from a single point inside or outside 
the chamber-in some cases ten or more such 
radiant points can be detected. Many of the tracks 
are not appreciably bent by the magnetic· field; 
some tracks are apparently due to electrons, and 
others seem to require for their explanation a particle 
of approximately electronic mass with positive 
electrical charge. The direction in which the tracks 
are bent by the field indicates a positive charge if 
we accept very strong evidence of the direction of 
motion. The ionisation along the tracks is then 
found to be far too small for a particle having proton 
mass and charge and the experimentally found 
magnetic deflection (Hp). The ionisation is com
parable with that in an electron track of similar Hp. 
The existence of a positive electron in cosmic ray 
track photographs, which has also been suggested 
by Anderson, is therefore very probable. The sugges
tion of the authors is that the positive and negative 
electrons are created by a collision process, and that 

they may perhaps be identified with the "quantum 
states of negative kinetic energy unoccupied by 
electrons" postulated by Dirac. These particles 
should have only a short life; they can be annihilated 
by a negative electron jumping into the unoccupied 
state, the energy being converted into radiation. The 
calculated lifetime of these positive electrons is not 
inconsistent with observing them in the cloud 
chamber. Protons and heavy particles generally seem 
to be infrequent and perhaps absent in the cosmic 
ray photographs. 

Hydrogen Isotope. G. N. Lewis has described some 
preliminary experiments in which water containing 
a large proportion of the hydrogen isotope H2 has 
been obtained (J. Amer. Ohem. Soc., March). When 
ordinary water is electrolysed, the heavy isotope 
accumulates in the residue, and water of specific 
gravity 1·035 was obtained, containing one-third 
of its weight of the heavy isotope. The refractive 
index of this water is considerably lower than that 
of ordinary water, and it is considered probable that 
the chemical properties of compounds containing H2 
will be very different from those of ordinary hydrogen 
compounds. Other communications from the United 
States show that measurements in the Bureau of 
Standards indicate that heavy water freezes when sur
rounded by melting ice, its freezing point being 0 .050 C_ 
above zero. Its boiling point is higher than 1000 C. 

Astronomical Topics 
Nova of March 20. A preliminary announcement of 

the discovery of this nova appeared in NATURE of April 
15, p. 553. Dr. Kukarkin, of Moscow, states in U.A.I. 
Circ. 434 that he has found three images of this 
star on old Moscow plates; on 1899 March 14 its 
magnitude was 14'1; on 1900 March 21 it was 
13'8; on 1907 February 13 it was 13 ·0. Plates taken 
on the following dates failed to show the star (the 
figures in brackets after the dates show the limiting 
magnitudes of the plates); 1901 April 9 (14'5); 
1903 April 16 (13'5); 1905 March 1 (14'1); 1905 
March 27 (13'5); 1905 April 8 (14,8); 1907 April 5 
(13'9); 1908 January 3 (16'0); 1908 March 29 
(14'8); 1910 March 1 (14'5); 1911 February 21 
(14·8). Dr. Kukarkin suggests that it is a variable 
star of the U Geminorum type; it may have a period 
of about a year, but there must be some irregularity 
in it. The decline must be very rapid; Dr. Delporte 
notes in U.A.I. Circ. 434 that plates taken on 
March 25 and 29 go down to mag. 17 '5, but there is 
no trace of the nova. 

The Gegenschein or Counterglow. The German 
astronomer, Theodor Brorsen, discovered this faint 
patch of light opposite to the sun in the year 1885. 
It is difficult to observe, and can only be seen in 
perfectly clear air free from all glare of terrestrial 
lights, and when it does not fall on the Milky Way. 
A bulletin issued by Science Service, Washington 
(Feb. 11), describes a study of it made recently by 
Dr. C. T. Elvey at the Yerkes Observatory; he used 
the 40-in. refractor and a photoelectric cell to measure 
the luminosity. Several series of measures of light 
were made along parallel lines running north and 
south, each long enough to cover the Gegenschein 
and the dark sky outside it. The measures, when 
reduced, were plotted; they exhibited the Gegenschein 
as an oval area, its length along the ecliptic being 

220 -35°, and its breadth in latitude 21°_260
• These 

dimensions are about twice as great as the area that 
was visible to the unaided eye. The integrated 
luminosity was determined to be -0,28 magnitude, 
which is brighter than any of the stars except Sirius 
and Canopus; but being spread over a large area the 
intensity is very feeble at any point. The report 
states that "at the centre, where brightest, the 
intensity is equal to that of a star of magnitude 6 ·2" ; 
this is, however, indefinite in the absence of indication 
of the size of the patch of light included. October 
and November were found to be favourable months 
for the study; the region being north of the equator, 
and away from the Milky Way. 

The phenomenon is believed to be an extension of 
the zodiacal light, looking brighter than elsewhere 
owing to proximity to the earth, and the full illumina
tion of the particles. It is conjectured that there may 
be an actual concentration of particles near the earth, 
describing periodic orbits under the combined attrac
tion of sun and earth. 

Ephemerides of Variable Stars. The Cracow Observa
tory undertook at the request of the International 
Astronomical Union the task of preparing yearly 
ephemerides of eclipsing variable stars. No. 11 has 
appeared, bearing the title "Rocznik Astronomiczny". 
It is edited by Prof. T. Banachiewicz, and contains 
ephemerides of 300 stars, and elements without 
ephemerides of 722 more. The book also contains 
tables of precession and obliquity, and predictions 
of occultations of stars by the moon for Cracow and 
four other Polish Observatories. The explanations 
are given both in Polish and in Peano's flexible Latin. 

A supplement to the Japanese Astronomical Herald, 
vol. 25, contains observations of variables made in 
Japan in 1932, and predicted maxima of 90 long
period variables for 1933. 


	Astronomical Topics

