Let us examine the efficiency of the method. In the flux from the moderator, the

. ) . . L -
fraction of neutrons with v < v . is (1/2) (vlim/uD) 3 at room temperature (Vlim = 6.8 m/sec)

this amounts to v 3 x 10-1:L [9]. If the irradiation is by fast neutrons, then a rough estimate
based on the age theory yields for the probability of escape of a thermalized neutron
e = (exp(-Bar))Bng/(l + B2L2)(T - age of neutron, L - diffusion length; for a moderator in

the form of a cube 2a on the side we have B = 3(1r/a)2/h). For & hydrogen-containing modera-

tor (t = 33 cme, £=2.7 cm) we have € = 3 x 107° (at a = 20 cm), i.e., the UCN generation

efficiency amounts to lO12 per fast neutron falling into the moderator; coocling of the
moderator to helium temperature should increase the efficiency of UCN generation by v 2
orders of magnitude. If the UCN emitter is mede up of a series of thin moderator layers,

then the UCN generation efficiency can be increased to v 10-9. If reactors are used [T, 8]

9

it is possible to accumulate up to ~ 10° UCN in one cycle. The trap with the accumulated

neutron gas cen be displaced at a velocity Ver << Veim®

Thus, the use of a multilayer emitter cooled to low temperatures should increase the
UCN yield by several orders of magnitude. The use of a neutron shutter, which stops the
leakage of the neutrons through the emitter, should additionally increase the neutron gas
density by approximately two orders of magnitude; if the inner walls of the trap are further
coated with a meterial that absorbs neutrons weakly (beryllium or graphite), then the life-
time of the UCN in the trap will practically be determined by the natural neutron decay.

In conclusion, the authors are grateful to Yu. A. Merkul'ev, B. V. Granatkina, and Wo

Duc Bang for teking part in a discussion of the work.
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Many models have been proposed to explain CP-violation in Ko-meson decays. These models,
in which the violation is connected with photon emission [1 - L] explain "naturally” the value
~ a/m of the already known CP-odd effects and the large admixture of the AT = 3/2 amplitude

. 4} .
in the KL + 21 decay [5]. We note that it is precisely for these attempts were made to find
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the dynamic mechanism of CP violation [6]. These include, first of all, the hypothesis of
strong violation of charge parity in electromagnetic hadron interactions {1]. Howvever, new
experimental data {7] reported since the time of publication of that reference apparently
exclude this possibility. Models were also proposed with CP violation in weak electromagnetic
interactions, i.e., in interactions between hadrons and leptons with photon emission [2 - L].
A model with charged W bosons, to which an electric dipole moment is ascribed [3], is

probably likewise in contradiction with the experimental limit for the electric dipole moment
of the neutron. However, this difficulty is not encountered in the model with the triplet of
W mesons [L4].

In this paper we discuss the possibility of verifying T-invariance in the decays

K°(p) » e¥ky) + (k) + ni(q) + y(&), (1)

K¥(q) -+ ei(k) + uk,) + #°(p) + AN, (2)

where the parentheses contain the symbols for the particle four-momenta. These K-meson decay
channels are of interest from the point of view of revealing the mechanism responsible for
CP-violation, They also yield information on the electromegnetic radiation for transitibns
with change of strangeness. The influence of bremsstrahlung on the total probability and the
distribution of the particles over the Dalitz plot of Ke3 decays is considered in [8]. We

write the matrix element of the processes (1) and (2) in the form

G _ 3 5 o
M.-_—-—_—_—\/4uasin0fk[MB+Za,Mc,’+ I,b,M?], (3)
V2 i=1 i=1
vhere 0 is the Cabibbo angle, f. is the form factor of the K ., decay, and o is the fine-

e3
structure constant. The term M is the bremsstrahlung amplitude (for concreteness, we con-

sider production of e ¥ particles)

2(ak,) + ak (aq)
u(k,)

= p(1 + k,,
k) Gem J POV (4)

and the terms M? and M? correspond to the contribution of the "structure radiation." Their
form is determined by the requirements of relativistic and gauge invariance. Neglecting the

electron mass, we have in the most general case 10 terms of the structure radiation

D - 2 D _
My = W Fyiypy s MY = wFy i, s
a3y D —3;
Mg =pu 3(,p) F‘l vpu qV N M4 = 4 3(”() F‘L VP“qv N (5)
D = ;. -4 ;
Mg = ip Eaﬂay’aPBanYF#V wPv ,

where y is the K-meson mass, ju = ﬁ(kl)yu(l + ys)v(kz), and ﬁ? can be obtained from the pre-

sented values by making the substitution }uv > Puv = (1/2)LuvaBFa6.

factors &, and bi are functions of three kinematic invariants. Accurate to radiative

The dimensionless form

corrections, they should be real quantities if T-invarience ig conserved.

In the T-invariant theory, we can attempt to estimate the values of 8 and bi by using
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simple models. The simplest diagrams contributing to the

r amplitude of the structure radiation are shown in the
H . x figure. The interaction constants characterizing the
X i ,,-/ ¢ & ’ ¢ vertices KK¥*¥y, K*rev, and Kpev on these diagrams can be
\ ' connected with the widths of the p » my, K¥ > Kn, and
v y Ku2 decays with the aid of SU(3) symmetry [9], the Cabibbo

theory [10], CVC, and PCAC, We are unsble to dwell on
these estimgtes here in greater detail. We confine ourselves only to the remark that the
diagrams of the figure can make contributions of order of magnitude unity to &, and bi' To
estimate the possible T-odd correlation, we shall assume henceforth that |ai, bil ~v 1 and that

"maximum" violation of T-invariance takes place, i.e.,

Ilma’, b[l = IRe a,, b'l

We present an expression for the T-odd part of the square of the matrix element of

process (1) in the Ko—meson rest system

1 3
¥, =32raG%sin? 8 Fl4?E £ [Imal[m - — ( 1+ ?) -
x 1
@ 1492 y? 1 1
- 1- - — —_— - —
Ex (I-€y) + 2E, % + Zy + Ima,|w + . -+
1 ) 1 2
+lmbl[m-——(l+—§—)- @ (l—{-'y)+ hilt 4 +
X El Elx 2E1X
™ » 2 >
+Im(a a, + b, b,) 0’ 1-£y) +
+ Im(a:bz +,b;'¢12)m2 (1-¢y- 2Elx)'](5[k1.b]) N (6)

where

- —————— A t
x=1- @&, f‘n)» y =1-yl-y2/g2® k), E = kyo/u,

E=p,/u, @ =x,/u, y=m/p, m - pion mass,

and R, l'il, and 13 are unit vectors along the particle momenta. For simplicity we confine
ourselves to structural-radiation terms with a minimum 4-momentum numbers. Under the
assumptions made above, the angular asymmetry due to the T-odd correlation in the hard part
of the spectrum of the emitted phonons and at large angles between the particle momenta can
amount to 10 - 20%,

In conclusion we note that the main background in the detection of the processes (1)
and (2) is due to K,y decays. They canointerpreted as reactions (1) and (2), if one of the
Y quanta produced in the decsy of the m meson escapes observation., Consequently, a high
gamma, registration efficiency is necessary. The background conditions for the observations
of the process (1) are more favorable, for it is necessary here to detect only one photon in
the final state. In the long-lived component of the Ko-meson beam, the partial width of the
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processes (2), inasmuch as in the former case the corresponding photonless processes is one

of the main decay channels.
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1. It is known that in adigbatic traps the plasma can be unstable against the buildup
of ion-cyclotron oscillations, i.e., oscillations with frequencies close to the ion-cyclotron
frequency w; or to its harmonics nw, . However, buildup of oscillations with frequencies that
were multiples of half the cyclotron frequency, w = nwi/2, was observed in experiments with
the Phoenix apparatus [1] and with Ogra~l (unpublished) in addition to the ion~cyclotron in-
stability., In our opinion, the excitation of such oscillations may be connected with
parametric resonance. Let us explain this statement. The ion-cyclotron instability begins
tobuild upat a plasms density such that the frequency of the magnetized electronic Langmuir
oscillations becomes comparable with the ion-cyclotron freguency [2, 3]. In a homogeneous
and unbounded plasma, the spectrum of the frequencies of the magnetized electron Langmuir

oscilletions is given by the formula w = w /k g mpe, where wpe is the electron Langmuir

Ky
frequency and kH is the component of the wzie vector along the magnetic field. In bounded
systems, the spectrum is discrete and in order for the oscillation to build up it is
necessary that the maximum frequency in this spectrum be comparable with ws . (This frequency
is smaller than wpe, since oscillations with k; # 0 are built up). The oscillations with
lower frequencies remain stable within the framework of the linear theory. In the presence
of instability at the ion-cyclotron frequency, however, the plasme parameters become alter-
nating in time, and this creates conditions for parametric buildup of oscillations with
w = wi/2. At much higher values of the density, wpe > nw; and parametric buildup of oscilla-
tions with w = Rwi/Z becomes possible (L = 1, 2, +v., 2n).

2, let us assume that oscillations of the electric potential are excited in an
adiabatic trap at the ion-cyclotron frequency. The systems of interest to us {Phoenix,
Ogra-l) have axial symmetry (the symmetry axis is parallel to the magnetic field and to the
0Z axis). Therefore, the perturbations of the potential will be of the form ¢l(r, t) =
¢1(r,Z)COS(wit - nle), where 8 is the azimuthal angle. In the analysis of the evolution of
the oscillations with w = wi/2, we shall use asymptotic methods developed in the theory of the
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