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As Mossbauer has shown, the probability of elas
tic resonant interaction (without change of the 
quantum state of the crystal lattice ) of gamma 
rays with nuclei in crystals contains the factor 

f = exp [goo(T)], 

where 
1 

(J,(X)=-. 
ex-1 

(1) 

Here p is the momentum of the photon, T is the 
temperature of the crystal, m is the mass of the 
atoms in the crystal, N is their density, and es 
and Ws are the polarization and frequency, respec
tively, of the s-th phonon in the crystal. 

Since f depends on g 00 ( T) exponentially, an 
evaluation of the latter in the Debye approxima
tion1 is not always satisfactory. If, however, no 
correlation exists between the direction of the vec
tor es and the frequency ws (as in crystals of 
cubic symmetry), then g 00 ( T) can be more ex
actly calculated directly from the experimental 
data on the heat capacity at constant volume* 
(referred to a single atom ) 

00 

where J.Lt = 1, J.Ln± 1 = ( -1 )1 if n is the product of 
l different prime numbers, and J.Ln = 0 in all re
maining cases. 

The values of g 00 ( 0) computed from the spe
cificdata2•4for Ir191 (E=129kev) and Zn67 (E 
= 93 kev )t are -2.75 and - 5.6, respectively. 
From the experiments5 on the resonant interaction 
of gamma rays in Ir141 one obtains g 00 ( 0) = -3.0 
± 0.3. 

In conclusion the author expresses his gratitude 
to A. V. Stepanov and F. L. Shapiro for helpful dis
cussions. 

*Strictly speaking, formula (2) gives only that part of Cv 
which arises from the lattice vibrations. Therefore one should 
subtract the electronic heat capacity from the experimental 
values of Cv before substitution into formulas (4) and (5). As 
is shown by the numerical calculation of g.,.,(O) for 1~91 , how
ever, the pertinent correction amounts to 3% in all, as the 
Debye temperature (in particular its dependence on T) varies 
considerably2 in the calculation of this correction. 

t As is known, Zn67 can be used for measuring the red shift 
in the laboratory. 

1 R. L. Mossbauer, z. Physik 151, 124 (1958); 
Naturwiss. 45, 538 (1958); Z. Naturforsch. 14a, 
211 (1959). 

2 K. Clusius and C. G. Losa, Z. Naturforsch. 
lOa, 545 (1955). 

3 M. V. Kazarnovskil, JETP 31, 696 (1956), 
Soviet Phys. JETP 4, 600 (1957). 

4W. Eichenauer and M. Schulze, Z. Naturforsch. 
14a, 28 (1959). 

5 Craig et al., Phys. Rev. Lett. 3, 221 (1959). 
6 Barit, Podgoretskil, and Shapiro, JETP 38, 

301 (1960), Soviet Phys. JETP 11, 218 (1960). 

Cv(T) =3d~~ v(w)1iw(J,(~;)dw, (2) Translated by J. Heberle 
320 

where v ( w ) is the spectrum of frequencies of the 
lattice vibrations. It is easy to verify that in this 
case 

goo (T) = - (£2j2mc2) [Go+ G1 (T)], E = pc, 
co 
\ dw 

G0 = j 'liwv(w), GI(T) = 2 r ~: v (w) (/, G~). (3) 
0 0 

By direct substitution one obtains 
00 

Go= (rrkt2 ~ Cv (T) dTjP. (4) 
0 

By a method similar to that described in reference 
3, one can show that 

00 T/n 

GI(T) = fk-2 2J ~ ~~; (;, - ; ) cjJ(T'), 
n=l o 

00 T/n 

cjJ (T) = 2J P.n ~ Cv (T') dT', (5) 
n=l 
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ON the basis of the systematics of radioisotope 
half-lives, it was hypothesized that the unknown 
Te115 isotope decays with T Rl 7 min, changing 
into the recently discovered isotope Sb115 ( T 
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= 32 min) .1 To observe the new isotopes, a tin 
foil enriched with Sn112 ( 52.3%) was irradiated 
in a cyclotron by 21-Mev a particles. The foil 
and the chemica1ly separated tellurium and anti
mony fractions were investigated with end-window 
counters and with a one-channel scintillation y 
spectrometer. In the tellurium fraction contain
ing elemental tellurium (precipitated by tin 
chloride ) there was observed an activity with 
T = 6 min belonging to the new isotope Te115 

formed in the reaction Sn 112 (a, n) Te115 . 

In order to make a positive identification of 
this isotope, we carried out a fractional separa
tion (in intervals of 5 min) of the isotope Sb115 

( T = 32 min) by precipitating the antimony with 
hydrogen sulfide from the solution containing the 
tellurium. After the activity of the antimony de
creased, it was found that the half-life of Te115, 

which is the parent of Sb115, is 6.0 ± 0.5 min. 
The authors express their gratitude to E. N. 

Khaprov and the cyclotron crew for irradiating 
the target. 

1 Selinov, Grits, Kushakevich, Bliodze, Vasil'ev, 
and Mikhaleva, AToMHaa 9HeprKH (Atomic Energy) 
No.7, 547 (1959). 
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THE Gell-Mann systematics of elementary par
ticles1 provides for the possibility of the existence 
of as yet unknown baryons and mesons, in particu
lar of particles z+ (T = 0, S = + 1, baryon number 
N=1) and n+ (T=O, S=+2, N=O). Atthe 
present time there are strong arguments which in
dicate that the z+ baryon does not exist. In fact, 
if the mass of the z+ baryon is such that it can 
decay by the scheme z+---. 1r + N, then it would 
have been found already without difficulty, and if 
its mass is close to that of the nucleon, it could be 
formed along with the A particle in a reaction of 

the type p + n ---. Z + + A0, which is excluded by 
the experiments. 2 

At the conference on high-energy particle phys
ics in Kiev, Wang Kang-Ch'ang and his co-workers3 

reported an interesting event of the interaction of 
a 1r meson in a bubble chamber, which can be in
terpreted by assuming the existence of a new par
ticle - a D particle with mass "' 750 Mev, which 
decays by the scheme 

{K0 + lt+ 

D+-K+ 1t K+ + lto. 

If we identify this particle with the positive 
meson of strangeness + 2 predicted by Gell-Mann, 
then the lifetime expected for the hypothetica1 D 
particle is of the order of 10- 10 sec. In fact, the 
isotopic spin of the (K1r) system can be % or %, 
so that the selection rule ~ T = % cannot hinder 
the decay, as it does in the case of the decay of 
the K+ meson. 

It is assumed below that the lifetime of the hy
pothetical D particle does not exceed a few times 
10-10 sec, so that it is not possible to get colli
mated beams of these particles by ordinary meth
ods. Therefore it is desirable to look for new 
methods for detecting these particles. A specia1 
property of the new particle, which distinguishes 
it from all the well known particles, is that it de
cays with the emission of a K meson. This prop
erty can be used in the following way. Let us 
think of a target bombarded by high-energy par
ticles. In the vacuum near the target K mesons 
will be produced by the decay of D particles, and 
these mesons can be registered after they have 
passed through a collimator that does not point 
toward the target. This method is reminiscent 
of that of Garwin, in which strange particles were 
studied by registering the y rays from the decay 
of 1r0 mesons emitted "in vacuum" by strange 
particles ( cf. e.g. reference 2 ). 

The ratios of"the intensities of K and 1r me
sons from the target and from the "vacuum" near 
the target are respectively characterized, roughly 
speaking, by the fractions of interactions in the 
target that lead to the production of the strange 
particles and the relative probabilities for produc
tion of D particles and ordinary strange particles. 
It is clear that if the probability of production of 
D particles is minute, then ( K/ 7r )vac « ( K/ 1r )targ· 

If, for example, we assume that the number of 
D mesons produced is "' 10-4 of the number of in- · 
teractions produced in the target by protons of en
ergy "'10 Bev, and the number of K mesons is 
"' 10-2 of this number of interactions, then about 
1 percent of the total K -meson beam has the D -


