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Differential cross section of elastic rr -p scattering. 

. T P ~ io tot sa(IJ, (1) 

where s is the square of the total c.m.s. energy 
and a (t) is the trajectory of the va,cuum pole. 
Taking into account the optical theorem we obtain 

~ = ( diJ ) s2[a(l)-l] = (~) e2ln s(a(l)-1] (2) 
dt dt 1=0 dt 1=0 • 

In the region of small t, recognizing that a ( 0) = 1 
and assuming that [da(t)/dt] = E, we get 

diJ = (d!J) e2Eilns = (~) eA(s)l. (3) 
dt dt 1=0 dt 1=0 

The values of A( s) determine the width of the dif
fraction maximum. It follows from (3) that the 
A ( s ) should increase with increasing s logarith
mically, corresponding to a contraction of the dif
raction maximum with increasing s. 

The calculation of A( s) from the results pre
sented in the figure leads to a value A= 7.36 ± 0.44 
(BeV/c)-2, which agrees well both with data at 
higher energies (see [2- 6]) and at lower ones (see 
[ 2, 7 - 10]). The energy interval investigated in these 
references is 1.5-16 BeV ( s ranges from 3 to 30 
BeV2 ). The average of A( s) in the 1.5-16 BeVin
terval is 7. 61 in accord with the data of [2- 10] and 
the present work. If we assume that A( s) does not 
vary in the investigated interval of s and is equal 
to 7 .61, then x2 = 13.1 for this hypothesis at 12 de
grees of freedom ( 40% confidence level), i.e., the 
use of the x2 criterion does not contradict the as
sumed constancy of A(s ). For pp scattering, as 
is well known, a clear-cut narrowing of the diffrac
tion maximum is observed with increasing s. Thus, 
the assumption that 1rp and pp scattering are de
termined by the contribution of the vacuum pole 
only contradicts the aggregate of the available ex
perimental data. 

In conclusion we consider it a pleasant duty to 
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WE placed on the second space ship (August 19, 
1960) a stack of 489 type BR 10 by 10 em pellicles 
400 J.L thick. The stack was exposed beyond the 
limits of the atmosphere at an approximate altitude 
of 300 km for about a day. After it was returned 
to earth and chemically developed, the stack was 
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scanned with an aim of observing antinuclei [1]. 

The scanning was with an MBI -2 microscope with 
overall magnification of 105. In the course of 
scanning we identified the multiply charged nu
clei stopped in the emulsion and the stars pro
duced by multiply-charged nuclei. Since the scan
ning was at low magnification, the primary alpha
particles were barely registered, and only par
ticles with Z > 2 were selected. 

The scanning of the stack for antinuclei is now 
complete. We investigated 1079 stopped ordinary 
nuclei and 748 stars. None of the stars can be re
garded as resulting from annihilation of a stopped 
antinucleus. We therefore conclude that the number 
of antinuclei with Z > 2 (at any rate, low-energy 
antinuclei ) in primary cosmic radiation does not 
exceed 0.1%. 

1Grigorov, Zhuravlev, Kondrat'eva, Rapoport, 
and Savenko, Iskusstvennye sputniki Zemli (Arti
ficial Earth Satellites), No. 10, 1961, p. 96. 
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SEVERAL successful experiments were recently 
carried out on dynamic proton polarization (DPP) 
in La2Mg3(N03) 12 • 24H20 crystals with impurities 
of paramagnetic cerium [1- 3] and neodymium [4] at 
temperatures 1.4-1. 7°K, The greatest proton po
larization (51%) was obtained by Schmugge and 
Jeffries [4] through the use of a strong magnetic 
field ( ~ 20 kOe ) and a high electron paramagnetic 
resonance (E PR) saturation frequency ( ~ 50 Gc). 
Further increase of the magnetic field and of the 
EPR frequency involves serious technical difficulty, 
particularly in the polarization of large targets ( ~ 10 
cm3). At the same time, an increase in polariza
tion could be obtained by using the progress made 
in obtaining stationary temperatures of 0.3-0.5°K 

if, of course, the coefficient of dynamic amplifica
tion does not drop sharply in this case. 

We report here the results of preliminary DPP 
experiments in a double-nitrate crystal with a 
cerium concentration 0.8% (relative to lanthanum) 
at ~ 0.5°K, The investigated specimen with dimen
sions 6 x 6 x 2 mm was placed in a quartz ampoule 
and inserted in a resonator kept at 1 oK through a 
hole in the plunger. The ampoule was filled with 
liquid He4, which produced the thermal contact be
tween the specimen and a liquid He3 bath, the tem
perature of which was regulated by the pumping 
rate of its vapor. 

The specimen was placed in the resonator in 
such a way that the crystal hexagonal axis was 
perpendicular to the external magnetic field H0• 

In this case the g-factor of the Ce3+ ion is 
equal to g1 = 1.83. The resonator was excited in 
the H102 mode with frequency ve = 9000 Me. 

The increase in the proton polarization in the 
crystal with EPR saturation of the "forbidden" 
transitions of the Ce3+ ions was determined from 
the amplification of the nuclear magnetic reso
nance (NMR) signal of the protons. The NMR sig
nal was detected by an autodyne circuit with auto
matic control of the oscillation level. Special 
measures were employed to eliminate the influ
ence of the NMR saturation on the measurement 
results. At the minimum autodyne oscillation level 
attained in our installation, the NMR saturation 
effect was practically nonexistent. The measure
ments were made at several values of the auto
dyne oscillation levels. The true result was ob
tained by extrapolating the experimental data to 
the zero oscillation energy level. 

We observed in the temperature region 0.5-
1. 7°K a noticeable increase in the proton polari
zation and investigated the following: 

1) The dependence of the proton polarization 
amplification coefficient on the value of the exter
nal magnetic field at a fixed EPR frequency. 

2) The dependence of the amplification coeffi
cient on the microwave EPR saturation power. 

3) The dependence of the proton spin-lattice 
relaxation time T 1 nuc on the temperature. 

The experimental dependence of the amplifica
tion coefficient TJ on the field H for a fixed klys
tron frequency is a typical plot observed indy
namic polarization: the amplification has a maxi
mum negative value TJ _ at H_ = H0 - 1,12 ~H (cor
responding to a "forbidden" transition with fre
quency ve + Vnuc) equal to zero when H = H0 

( ve transition), and has a maximum positive value 
TJ+ at H+ = H0 + Y2 ~H (ve- Vnuc transition). At 
0.55 ± 0.05°K the amplification coefficients were 


