LETTERS TO THE EDITOR

term in Eqgs. (76) and (92), and also because of in-
correct factors in front of Vf (p) and Vf+(l ).

3. The integral equations for g_(p, ) and
VR (p, €) have an infinite upper limit of integration.
The solution of these equations should be taken as
limits of the solutions of these equations with a
finite upper limit of integration, p_ .- 8P ..
-oo, Then further investigation shows that the
equations for g_(p, 1) and Vf (p, €) have fir}x\ite

solutions, behaving for large p as p” and p %, re-

spectively, where v and A are those roots of the
equations

= Qg2 16nT = F, (v 4 11), — Q'g?/ 1652 = F, (3),

Fl ) =m[A(A + 1)sinmA]-1 — -2
— O D702 1)+ (02 4 27,

which for g2 5 0 go over into the exponent of the
first argument in the asymptotic kernel. For T

=j= % with g2/417 >37(37-8)"! ~6.61, v and A
are complex, and it is possible to show that in this
case the equations for g«(p, l) and Vf(o, ¢) do not
have solutions in the sense that the solutions of
the equations with a finite upper limit do not have
a well-defined limit for Py Thus g2?/4n
should be less than 6.61. This limit on g2/4n
s not connected with the condition of normalization
of the full solution, as taken in Ref. 2. In fact,
fron: the integrability of the wave function in x-
space for x = 0, it follows that the wave function in
p-space for p > = should fall off faster than p -3y
However,the wave functions in p-space are the
functions <b_pu @ > and not

-2 00,

Y=V,  udb_,a,>

as taken in Ref. 2. Therefore, the functions f(p)
and g () in Ref. 2 should fall off faster than const
and not faster than p™%. But this condition does
not limit g2.

I am very thankful to Academician I.LE. Tamm and
his colleagues for discussions and advice.

Note added in proof: It is necessary to note that the
removal ofdivergencesfrom the ‘‘graph with absorp-
tion’’ are connected with a finite charge renormalization
not only in the equations of the new Tamm-Dancoff
method, but also in covariantequationsin the approxima-
tion considered here. For the finite renormalization it
is necessary that therenormalized vertex function falls
off with a negative power of p for large momenta,

* This method is essentially the same as that of Ref.
2.
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** This equation is obtained from the initial equation
for the amplitude ‘+meson, +nucleon’’ by decomposi-
tion of angle variables using spherical harmonics (see

Ref. 1).
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Two =Mesons Detected in Photographic
Emulsions
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AND M. N. SHCHERBAKOVA
P. N. Lebedev Physical Institute,
Academy of Sciences, USSR
(Submitted to JETP editor February 6, 1956)
J. Exptl. Theoret. Phys. (U.S.S.R.) 30, 967-969
(May, 1956)

A STACK, consisting of 126 layers of unbacked
electron--sensitive emulsions of type R, thick-
ness 450y and diameter 10 cm, were exposed for 7
hours at a height of 27 km. Two mesons were
found in the scanning; the characteristics of these
are given in the table.

One of the 7-mesons was observed by following
the track of a #'-meson which had come to rest.
All of the prongs of the star in which the 7-meson
was produced were followed either to their end or
to the point where they left the stack. No further
heavy particle decay was found among the prongs
coming to their end.

Two 7-mesons (7 and 77) coming from the de-
cay of the 7-meson stopped; the third left the
stack. The tracks of these 7-mesons lay in a
plane; coplanarity was established to an accuracy
of 3°. The decay energy was Q = (74.2 +2) mev,
and the mass, determined from the decay scheme,
m = (965 i4)me. The second 7-meson was

found by area-scanning. A microprojection of it

is shown on the picture. All black and grey tracks

from the primary star end in the stack; additional

heavy unstable particles did not appear among them.
All of the 7 -mesons produced in the decay also

stopped in the stack; two of them were positively



LETTERS TO THE EDITOR

808

"[BO11294 9Y3 yum S[Fue aFre] B 8 jjo Swed Suosam - ylog
jo aue[d Leoop sy1 usamiaq o[Sue sy1 st mh
o[3ue ay1 st & ‘ouerd Leosp syt 01 [euLIOU o1y pue uosaur- Loy} jo y3i[j Jo uor

‘uosow -_u oy jo 1ey3 pue uosow

‘uors[nws ay3 jo sue(d o) pue uosew -/ oy
=L 911 Jo 1YSI[} JO UOIIOBIIP IY1 USIMIaq
10211p ay3 ueamiaq a[Sue a3 st @ Aoy

ZFL91 = gaF9iey | ¢iFTiee | s P
ee | v o¢ z+6e) = %n eFeo6 v 1+e'vL | 2'oFse | 1'oFri‘e ey g‘oF8‘or | ¢oFcor §Hﬁ 7
c'rFetee = p'0F8‘6r | €'0FLL -~
¢Foz1 =0 o‘1Fe'se | 8'0FzIz | 4
6S | 9L1 | G99 eFry] = & »F 296 gFez'oL | cr‘oFore | voFes —x 1¥Fog c‘oFer | uw+tzr *
zF68 = o 181 — u
& s20189p Ul suosIW -4 ®w yrun ur 0> M.whﬂ» _>cE ur £3euy | u .Mm.:ﬁ 2d4], =MMM~E=M\ ur nﬂm—us m1s eswd Bl
A o ussmieq S(FUY | mOSOW-L JO SSEK| fwoaq yoea], s0 31007 3o Amupag |10 ON
sa[ored Alepuooag iduay yoely,
a14avy,



LETTERS TO THE EDITOR

809

2
\"’?fa@( ——
\\’é‘ *
K —-— 98504 %._\ b ¢
e : TTTT——_ p
10 —
— 7

charged, the third, negatively. The tracks of the
7-mesons lay in a plane to an accuracy of 2°, The
decay energy was* ( =(74.1 £1.4) mev and the
mass, determined from the decay scheme, m
=(964 £3)m_. The first 7-meson came out at a
very large angle to the plane of the emulsions,
which made a direct measurement of its mass im-
possible. The track of the second 7- meson was
gently sloping. A direct determination of its
mass by multiple scattering and range led to the
svalue m = (1097 £+105)m,.
The comparatively small energy of one of the

7 -mesons produced in the decay of the second
T-meson stands out. Such a case supports, as is
well known ( see Ref. 1), the hypothesis that the
T-mesons and y -mesons are different particles,
and not different modes of decay of a single parti-
cle. Such a conclusion possible follows from the
analysis of nuclear disintegrations in which heavy
unstable particles are produced?,

* In determination of the decay energies of both 7-
mesons, several differences in the stopping power of
emulsions of type R and type G-5 were taken into ac-
count. In order to carry out the corresponding correc-
tions, we measured the track lengths of 1 10p-mesons,
produced in the decay of 7-mesons which stopped. The
mean length of track of these j1-mesons was (584
12.4)p, which differs by 2% from the value in G-5

emulsions.
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On Mass Renormalization in the Tamm-Dancoff

Method
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HE present article is concerned with the con-

-~ sistent application of the counterterm technique
for mass renormalization in the Tamm-Dancoff
method (abbreviated as the TD method). Be-
cause of the mathematical difficulties that arise,
we also consider a renormalization method which
does not require separation of the counterterms.

Mass renormalization in the TD method is usually
accomplished by separation of the counterterms in
the Hamiltonian®

H=Hy (M, )+ H = Hy(M, u) + H’ +3H",

H' = igi§ (x) 5 70 (x) § (%),
SH' = MY (x) ¢ (x) + Sl (x) @ (x),

where M, and p, are bare masses, and M ad p are

renormalized masses. The equations of motion for
the amplitude A are then given by the relationship

i34 /3c=[A, H'] + A, 8H'].

The state vector of the system is resolved into
states with different numbers of free particles (but
possessing renormalized mass), and all amplitudes
with a number of particles smaller than the given
number are taken into consideration in each ap-
proximation of the method.

LE. Tamm has noted that there is usually some
inconsistercy in the manner of application of these
amplitude selection rules. These rules are strictly
adhered to in relation to terms arising from H’in





