colliding partners, based on the use of the Faddeev equations [8], shows that the angular dis-
tribution of the released electron has a maximum at 6 v 0°, This feature becomes all the
more pronounced, the closer the velocity of the released electron is to the velocity of the
impinging proton. The dependence of the electron-production cross section on the scattering
angle obtained in this investigation for the H+-Ar pair agrees qualitatively with the calcu-
lation results [8],

In collisions of more complicated atomic particles, the electron release may be con-
nected with ionization processes occurring in the quasimolecule produced when the particles
come closer together, It is difficult to expect in this case the presence of any preferred
electron motion., The almost~isotropic angular distribution observed by us for the electrons
released in Ne+-Ar, Ar+-Ne, and Ar+-Ar collisions apparently confirms this assumption.

Deviation from isotropy with decreasing electron energy Ee can be ascribed to the in-
fluence of "Coulomb" ionization processes. This influence, however is small in the case con-
sidered by us, since the velocities of the colliding ions are much lower than the Bohr
velocity.

The authors are grateful to Professor N, V., Fedorenko for interest in this investigation.
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ONE NEW METHOD OF DETERMINING THE DIFFUSION COEFFICIENT IN GAS MIXTURES
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We describe here a new method of determining the coefficient of mutual diffusion in
mixtures of two gases from the width of the Mandel'shtam-Brillouin components (MB) in the
spectrum of the thermal scattering of light in a mixture of these gases.

As follows from [1], the width of the MB components in the mixture is

T ¢2
Sv = cm.",
MB ne
1
T =— (I, +T + Ipl =
2
2
1 4/37’ + "' (CP 1) DV
- — i + ¥f—o - + X
2 P Cy P (au/C)p



Ip 2

; a
" [(:2 )p,r+ KCTP ( a:' ) ( aC l‘ . (1)

pC E,T

Here q is the wave vector of the sound wave responsible for the scattering, c is the velocity
of light, n and n' are the coefficients of shear and bulk viscosities, respectively, p is the
density, x and D the coefficients of temperature conductivity and diffusion, respectively,

C, and C

P v
speed of sound, and u = (ul/m ) - (u2 ), where s Wy and m , m, are the chemical potentials

are the specific heats at constant pressure and volume, respectively, v is the

and the masses of the mixture component perticles, respectively, C is the concentration, T
is the temperature, and kT the thermodiffusion ratio.

Expression (1) was recently derived also by Mountain and Deutsch [2] in a theory de-
veloped by them for the scattering of light in binary liguid solutions. The case of gas
mixtures was not discussed in [2],

Estimates show that in liquid and gas mixtures in which the component densities are

appreciably different the term containing k_ is small in absolute value compared with (3p/

T
BC) and the diffusion addition to the width of the MB components is determined completely

by the quantity Dv (Bp/aC) /32(au/BC)P 7 In liquid mixtures we have Fn, Px >> ., but in
1

»
gas mixtures to have FD Pn, Fx. In the latter case it is possible to determine g from the
width of the MB components.

By way of an illustration let us consider the Xe-He mixture with Xe concentration
C =0.1 at a pressure P = 50 atm. Calculation in accordance with the additive scheme yields
nnv2x lO-h poigse, p v 3.75 x 10_2g/cm3, x ~ 0.004 cmg/sec, CP/CV 1,6, Cp v L7 x 107 erg/
g-deg, and v v 6 x 10 cm/sec. From the known expression [3] for u we get (au/ac)P’T = kT[mlC
+ my(1 - C)l/mpm 5(1 = C)s where k is the Boltzmann constant. At T ~ 300°K, m v 220 x 10-2%

=24 o we get (au/ac) ~ 8 x 107 erg.

The thermodiffusion ratio is kT = aC(l ~ C), where o is the thermodiffusion constant.

In our example a v O.4 [4] and kg v 36 x 1073, Putting (3p/3T) v 10-5 g/cm3deg, we find

g,andm 'b67x10

pP,C
that the term containing k is of the order of 6 x lO g/cm3, Wthh is negligibly small com-
pared with (ap/ac) (pl - pz) A 28 x 100 g/cm . Assuming D v 1/P we obtain [5] D ~ 0.01k
cm' /sec. Puttlng n =0 [5], we obtain finally Ty~ 7x 10—3, FX v 20 x 10-3, and T~ 3.5

x 10 —— /sec. At g lO5 em (exc1t1ng—11ght frequency v =1/~ 16 x 103 cmfl, scattering

angle 6 ~ 90°) the contributions to the MB-component widths due to viscosity, temperature
conductivity end diffusion are » 4 x lO-u, 1.5 x 107, and 2 x 10~2 cm-l, respectively.
Rawson et al. [7] obtained the MB spectrum in a number of pure gases at P A 100 atm. At
= 90°, A = 6328 K, and an apparatus-function width ~ 0.02 cm-l, these authors were unsble
to measure the width of the MB components. This means that GvMB(n,x) < 0.002 cm-l, in agree-
ment with the calculation presented here.

Thus, in the case considered by us §v is determined completely by diffusion. The

MB
width of the central component Gvc is also determined predominantly by diffusion, and amounts

2 - -
to Gvc % Dq"/me &~ 0,0015 em 1 e B components are shifted by en amount Av ~ 0,045 cm 1

and are consequently easily resolved.
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The method proposed here may be superior to the usual methods [8] in sensitivity,
accuracy, and speed of determination of D.
In conclusion, I am grateful to I. L. Fabelinskii for a useful discussion of the

questions touched upon in the paper.
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Until recently there were considerable discrepancies between theory and experiment with
respect to the lifetime of hypertritium. The experimental lifetime of 3HA was found by Block
[1] to be r(3HA) = (0.95:8'12) x 10719 sec. At the same time, calculations by Dalitz and
Rayet [2] gave for this qu;ntity values (2.28 x 10720 sec < 1(3HA) < 2.hk x 1019 sec) much
closer to the lifetime of the free A-hyperon(t(A)=(2.51 * 0.03) x 10710 sec [3]). The
latest experiments yielded T(3HA) = (2‘32t8.gi) x 10710 sec [4] and T(3HA) ==@-85ti'§;)xlo'l°'
sec [5], which are close to the value of T(A) and to the theoretical estimate of [237

In deriving the result of [2], certain approximations were made, and their accuracy is
difficult to estimate. This pertains, first, to the taking of the é-function outside the
summation over the final states of the system, leading to an allowance to extra states (not
corresponding to the conservation laws). Second, the model wave function used in [2] for
3HA does not have the correct asymptotic behavior at large distances between the A and the
deuteron [6], (i.e., [exp(- ard)]/rAd, where o° = 2m) €145 Py 18 the reduced mass of i and f

and €, = (0.20 + 0.12 meV throughout [T]). The purpose of the present paper is to obtain

for the lifetime of 3HA an estimate independent of these assumptions.
3HA has three different channels of decay with emission of a negetive pion [8]: 3HA >
T 3He, 3HA > v pd, and 3HA + 7 ppn. Experiments [L] have yielded the quantity Ry = WII/(WII

+ wIII + wIV) = (0,38 ¢ 0.09), where Wn is the probability of n~-particle decay. In addition,
it is known that Wy is small and amounts to 10% of Wirg [8]. sSince the binding energy €14
is small, it is clear that the main contribution to the amplitude of the 3-particle decay is
made by the pole diagram (Fig. la). The diagram making the main contribution to two-particle
decay is shown in Fig. 1b (see [9] concerning the nonrelativistic diamgram technique). 1In the
calculation of the diagrams, the amplitude M2 was assumed to be constant and its value was

3k2





