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FIG. 2 

The magnitude of the threshold field changes 
with change of temperature and, for example, is 
equal to 4000 oe at 56° K. Above 94° K, the alloy 
studied is paramagnetic and obeys the Curie­
Weiss law at all values of the external magnetic 
field. 

Figure 1 shows magnetization curves taken at 
temperatures below, near, and above the magnetic 
transformation point. Figure 2 gives, by way of 
graphic representation, an approximate diagram 
of the magnetic states of the alloy as they depend 
on the temperature and on the intensity of the ex­
ternal magnetic field. Tmax corresponds to the 
temperature at which, in the given magnetic field, 
the magnetocaloric effect reaches a maximum. 

It should be mentioned that the alloy we studied 
is similar in its magnetic properties to the inter­
metallic compound MnAu2• It would be very valu­
able to study the magnetic structure of this alloy 
by neutron diffraction and to compare it with 
the magnetic structure of MnAu2, which con­
sists of a complicated spiral distribution of mag­
netic moments.6 

The authors are very grateful to V. N. Novo­
grudskii and E. A. Zavadskii for their share in 
the discussion of the results of the measurements, 
and also to L. V. Smirnov, who prepared the alloy. 
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AS has been shown by Wigner and by Baz ', 1 the 
energy dependence of the cross section for the 
elastic scattering of two particles can have an 
anomalous character near the threshold for the 
production of a new particle. The shape of such 
an anomaly is a narrow "peak" or "step"; the 
anomaly is associated with a sharp change of the 
derivative of the cross section at threshold point. 
Near-threshold anomalies can also occur in the 
energy dependence of the total cross section for 
the interaction of two particles (for more details 
see the review article by Fonda 2 ). 

We have made a search for these anomalies in 
the neighborhood of the thresholds for the produc­
tion of 1r-meson pairs in proton collisions ( 580-
600 Mev). Studies of the energy dependence of the 
total cross section a for the interaction of protons 
were also made in regions above and below the 
thresholds. Observations of anomalies in such 
cases could be an indication of the existence of 
new particles3 and could make it possible to de­
termine their masses. 

A differential ionization chamber was used for 
the registration of the protons. This made it pos­
sible to achieve an accuracy in determining the 
relative shape of the energy dependence of the 
cross section which is an order of mag)litude 
better than the accuracy characteristic of earlier 
experiments, 4 in which particle counters were 
used to measure a. 

The proton beam brought out from the chamber 
of the six-meter synchrocyclotron of the Joint In-
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stitute for Nuclear Research was shaped by a sys-
tem of collimators, and then was sent through 
three identical thin-walled ionization chambers. 
The first chamber served as a monitor. The sec-
ond and third chambers, with the polyethylene tar-
get placed between them, formed the differential 
ionization chamber. The current i2 from this 
differential chamber was proportional to the amount 
of weakening of the beam in passing through the 
target, i.e., to the product of the total cross section 
and the beam intensity J. The current i2 was am­
plified and recorded on the chart of a recording 
potentiometer. 

As the thickness of the filter by which the pro­
ton beam was slowed down was smoothly increased, 
a curve was traced on the chart of the potentiom­
eter; this curve shows the variation of the quantity 
i2 "' aJ as the proton energy E is decreased. Si­
multaneously another potentiometer registered the 
change of the current i1 "' J from the monitoring 
chamber. The desired quantity a (E) was obtained 
by dividing i2 by i 1• This operation was performed 
by a continuous!; acting electronic device, whose 
output, proportional to i2 /i1, was recorded on the 
chart of a third potentiometer. The measurements 
were repeated many times to eliminate the effects 
of small fluctuations in the current from the dif­
ferential chamber. 

The energy of the beam was determined to an 
accuracy better than 1 Mev (cf. reference 5). The 
energy resolution was ± 5 Mev and was due to 
the dispersion of the beam (±3 Mev) 5 and energy 
losses in the target ( ± 4 Mev ) . 

The results of the measurements are shown in 
the diagram. It shows the fractional deviation of 
the measured cross section a (E) from the 
smoothed energy dependence a (E) found by av­
eraging over a broad range of energies; in the re­
gion in question this smoothed dependence is lin­
ear.4 As can be seen from the diagram, in the en­
tire range studied, 490 - 640 Mev, there are no 
anomalies in the energy dependence of the total 
cross section for pp interaction that exceed the 
errors of measurement ( 0.1 percent). 

It follows from this that there is little proba­
bility that a bound state "1r meson + nucleon" 
with binding energy close to zero exists. 

Dependence of the quantity [a(E)- a(E)]/a(E) on the 
proton energy E. The thresholds of the reactions 
pp -+ pp77°77°(l), pp -+ d77°77+(2), pp -+ pn77°7T+ (3), pp -+ pp77+rr­
(4), and pp-+ nn77+77+(S) are indicated by arrows. 

At the same time control experiments were 
made with a graphite target. The energy depend­
ence of the total cross section for carbon should 
not contain any appreciable anomalies, owing to 
the motions of the nucleons in the carbon nucleus. 
In agreement with this, the measurements showed 
that for carbon the deviation of a (E) from a (E) 
does not exceed 0.05 percent. 

In conclusion we take the occasion to thank 
A. I. Baz', L. I. Lapidus, and B. Pontecorvo for 
a discussion of this work. 
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IN investigating the resonance absorption of y 
quanta with energy 23.8 kev by Sn119 nuclei, it was 
found 1 that in a white tin crystal ( ,8-Sn) at liquid 


