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IN 1926 Kochin1•2 investigated the break-up of an 
arbitrary hydrodynamic plane discontinuity. In 
doing this he made essential use of the fact that 
either a single shock wave or a single self-similar 
rarefaction wave can be propagated in each direc
tion from the initial discontinuity. 

In magnetohydrodynamics a discontinuity breaks 
up, generally speaking, in a considerably more com
plicated manner: up to three waves (shock waves 
or self-similar waves) can be propagated in each 
direction from the initial discontinuity. This is 
connected with the fact that in magnetohydrodynam
ics there exist three different types of stable shock 
waves3 (fast and slow magnetoacoustic waves and 
magnetohydrodynamic waves) and two types of 
self-similar waves4 (fast and slow magnetoacous
tic waves). Because the different speeds of propa
gation, up to three waves of the types enumerated 
above may be propagated in each direction from 
the initial discontinuity. 

We note that the initial discontinuity is charac
terized by seven parameters -the discontinuities 
in the density L:::..p, in the entropy t::..s, in the ve
locity t::.. V and in the tangential component of the 
magnetic field t::..Ht. Since each wave is charac
terized by one parameter, the initial discontinuity 
breaks up into seven waves, of which three are 
propagated to the left, three are propagated to the 
right and one - a contact discontinuity - remains 
stationary. As has been shown by Akhiezer et al., 3 

two waves of the same type move in such a way that 
the wave in the rear overtakes the wave in front. 

Therefore waves of three different types must be 
propagated in each direction: in front there will be 
the fast magnetoacoustic (shock or self-similar) 
wave, followed by the Alfven shock wave, and 
finally, the slow magnetoacoustic (shock or self
similar) wave. 

One should have in mind the fact that the self
similar wave is a rarefaction wave,4 while the 
shock wave is a compression wave. 5 

The problem now consists of choosing the am
plitudes of these seven waves in such a way as to 
make a transition from the state to the left of the 
initial discontinuity to the state to the right of the 
initial discontinuity. For the sake of simplicity, 
we shall restrict ourselves to the case when the 
initial discontinuity is very small. Then all the 
secondary discontinuities will also be small. The 
relation between the discontinuities in the magneto
hydrodynamic quantities in the self-similar and 
the shock waves (in the case of low intensity) is 
the same as between the amplitudes of the corre
sponding linearized wave. We now state these re
lations: 

(1) Magnetoacoustic waves (shock and self
similar waves ) 

Ll~>vx = s (u± I p) Ll~>p, 

u~>Vt = - sHxHtU±Ll~>p 14r:p2 (u~- V~), 

Ll~>Ht = u~Htll~>p I p (u~- V~), 

where c is the speed of sound, Vt is the tangen
tial component of the velocity of the liquid V, and 

V = H/lf 4<tp, u~ = + [V2 + c2 + lf(V2 + c2) 2 - 4c2V~]. 

The plus sign corresponds to the fast magneto
acoustic wave, the minus sign corresponds to the 
slow one. For waves moving to the right E = + 1; 
for waves moving to the left E = - 1. The differ
ence between the shock and the self-similar mag
netoacoustic waves is that in the former the density 
increases, while in the latter it decreases. 

(2) Alfven shock waves 

Ll<;>vt = - ell~>Ht IV 4r:p, 

Ll<;>vx = Ll~>p = Ll<;>p = 0, Ll~)H~ = 0. 

(3) Contact discontinuity 

LlcVx = LlcVu = LlcVz = LlcP = l:lcH y = LlcHz = 0, 

LlcP = (aplas)p~s, Hx=f=O. 

The sum of the discontinuities of each magneto
hydrodynamic quantity at the seven new waves is 
equal to the initial discontinuity. We thus obtain 
seven equations in seven unknowns, on solving 
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which we obtain all the discontinuities. We give 
the expression for the discontinuities in the den
sity: 

where 

The formulas obtained above enable us to deter
mine the signs of ~iE)p and in this way to deter
mine the type of wave into which the initial discon
tinuity breaks up. 

The authors express their gratitude to Profes
sor A. I. Akhiezer for a number of valuable sug
gestions. 

1 N. E. Kotchine, Rendiconti del Circolo Nat. di 
Palermo 50, 305 (1926). 

2 L. D. Landau and E. M. Lifshitz, MexauuKa 
cnJiomuLix cpe)J; ( The Mechanics of Continuous 
Media) Gostekhizdat, Moscow, 1954. 
~khiezer, Liubarskii, and Polovin, J. Exptl. 
Theoret. Phys. (U.S.S.R.) 35, 731 (1958), Soviet 
Phys. JETP 8, 507 (1959). 

4 G. Ia. Liubarskii and R. V. Polovin, J. Exptl. 
Theoret. Phys. (U.S.S.R.) 35, 509 (1958), Soviet 
I>hys. JETP 8, 351 (1959). 

5 R. V. Polovin and G. Ia. Liubarskii, J. Exptl. 
Theoret. Phys. (U.S.S.R.) 35, 510 (1958), Soviet 
Phys. JETP 8, 351 (1959). 

Translated by G. Volkoff 
270 

ON A METHOD FOR DETERMINING THE 
PARITY OF STRANGE PARTICLES 

E. I. DOLINSKI! 

Moscow State University 

Submitted to JETP editor July 5, 1958 

J. Exptl. Theoret. Phys. (U.S.S.R.) 35, 1293-1294 
(November, 1958) 

SINCE parity is not conserved in weak interactions 
that are responsible for the decay of elementary par
ticles, the intrinsic parity of particles may be deter
mined only from strong interaction processes. On 
the other hand, due to strangeness conservation, 

only the relative parity of strange particles can be 
determined in strong interactions. This letter dis
cusses an experiment by which the relative parity 
of K mesons and hyperons may be determined. 

Consider the process of absorption of a K- me
son from an s state by a polarized proton with the 
production of a Y hyperon ( Y stands for A or 
~ ) and 1r -meson: 

(1) 

In the following it is assumed that the spin of 
the K -meson is zero and that of the hyperon is ! . 
Let ~K be the intrinsic parity of the K meson, 
~ the relative hyperon-proton parity, L the 
orbital angular momentum of the relative hyperon 
- 1r meson motion in their center of mass system, 
and Pp the degree of polarization of the proton. 
Conservation of parity and angular momentum in 
process (1) leads to the relations: ~K~ = (- )L+1 
and L = 0 or 1. There are two possibilities: 
(a) ~K~ = + 1, hence L = 1, and (b) ~K~ = -1, 
hence L = 0. 

It is easy to show that: (1) in both cases the 
hyperons are emitted isotropically; (2) the degree 
of polarization Py ( e ) of the hyperon emitted at 
an angle e relative to the direction of polarization 
of the proton is Py (e) = cos ( 2e) Pp in case (a) 
and Py (e) = _!lp in case (b); (3) the degree of 
polarization Py of the hyperon averaged over the 
emission angle e is Py = -% Pp in case (a) and 
Py = Pp in case (b). Since parity is not conserved 
in the decay Y ---.. N + 1r ( N stands for nucleon), 
the possibilities (a) .and (b) can be distinguished 
and the sign of ~K~ determined by measuring the 
asymmetry- in the angular distribution of the decay 
1r mesons. 

The experiment described can also be performed 
with polarized nuclei. Let the nuclear spin j be 
determined entirely by one nucleon N outside a 
closed subshell (or by a "hole" in a sub shell) and 
suppose that as a result of capture of a K- meson, 
from an s state, a hyperon and 1r meson are 
emitted by this nucleon and the daughter nucleus 
suffers no recoil. Conservation of parity and angu
lar momentum leads then to the relations ~K~ = 
(- )L+l+i ( l is the orbital angular momentum of 
the nucleon in the nucleus ) and L = j -! or j + i. 
A simple calculation shows that for L = j - ! , 
Py=Pn andfor L=j+i, Py=-Pn/(j+1) 
where Pn denotes the degree of polarization of 
the nucleus. Clearly, due to parity conservation, 
for a given j and l the two values ~K~ = + 1 
and - 1 will correspond to different values of L. 
It should be noted that the indicated values of Py 
will be decreased due to the background of unpolar-


