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IT is known that the violation of spatial parity in 
weak interaction causes the muons produced by 
pion (or Kt-'2 -meson) decay to be polarized. How­
ever, the direction of muon polarization has not 
been experimentally determined to date. We pro­
pose here a method for measuring both the direc­
tion and magnitude of muon polarization, and con­
sider possible experiments with accelerators and 
cosmic rays to solve this problem. 

Berestetskii (private communication) derived 
a formula for the cross section for the scattering 
of a polarized muon by polarized electrons 

ads= a0ds + PeP~-ta1ds 

=2rrr~;2::[1-~2 :m +i-f.-P,P~-'~(1- :m + 2~)], 
where .m, {3, and r 0 are the rest energy, veloc­
ity, and classical radius of the electron; E and 
Em are the energy and maximum energy trans­
ferred to the electron by collision with the muon; 
E is the muon energy; Pe and PI-t are the elec­
tron and muon polarization vectors. It is seen 
from this formula that atfa0, the relative mag­
nitude of the cross section that is sensitive to the 
polarization, will be noticeable, if large energy 
transfers to electrons colliding with high-energy 
muons are separated out. This can be done by 
registering o cascades with specified number 
of particles, produced by muons in magnetized 
iron. 

The probability of a cascade with more than 

n electrons being produced by a polarized muon 
in magnetized iron can be calculated from cas­
cade theory: 1 

<m (£) 

b(E,n)= f (s, n) a(£, s)ds 

where f ( E, n ) is the probability of producing a 
cascade with more than n particles by a o elec­
tron of energy E, and b0, b1 are the polariza­
tion-sensitive and polarization-insensitive prob­
ability of cascade occurrence. 

To obtain a specified accuracy in the measure­
ment of muon polarization it is necessary to reg­
ister, in minimum time, such cascade in which the 
number of particles is greater n0 = n0 ( E ) , a 
value at which the expression b1 ( E, n )/ v17b-0--:-(=E:--, -n~) 
has a maximum. 

We give here the values of b0 and Pebtfb0 at 
8% polarization of electrons in magnetized iron, as 
a function of the muon energy, for cascades with 
more than n0 particles 
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If we register o cascades with more than n0 

particles, produced in iron magnetized along and 
opposite the direction of motion of muons in an 
accelerator beam, then, to measure muon polari­
zation with 30% accuracy at PI-t = 100%, it is nec­
essary to have 1.5 x 106 muons pass through the 
apparatus. 

The proposed method can also be used to meas­
ure the chirality of muons from cosmic rays. If 
the muons are not separated by energies, but by 
sign, the probability of producing a shower with 
more than n cosmic muons can be found as 

<m(E)oo 

b (n) = ~ ~ f (s, n) S (£)a (E, s) dsdE 
E 

where S ( E ) dE is the muon spectrum. 
We give here the values of b0 and Pebtfb0 

for Pe = 8% as a function of the number of par­
ticles in the registered shower: 

n=1 
b0 = 2.2.10-2 

PebtJb0 = 1.4% 
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If the aperture ratio of the apparatus is such 
that it transmits ,..., 103 muons per minute with 
polarization PI-t > 30%, approximately 30 days 
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of measurement would be needed for the perfor­
mance of the experiment. 

We are grateful to V. B. Berestetski'l for dis­
cussions. 

1 S. Z. Belen'ki'l, JlaBKHHbie npol.leCcbi B 

KOCMKqecKKX Jiyqax, (Cascade Processes in Cosmic 
Rays), M-L, 1948. 
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MOVING IN A MAGNETO-ACTIVE PLASMA" 
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(April, 1959) 

IN a paper of the author by this title J. Exptl. 
Theoret. Phys. (U.S.S.R.) 34, 131, 1958, Soviet 
Phys. JETP 7, 91 (1958) the normalization of the 
polarization vector ap, has not been carried out 

completely. These vectors should be written in 
the form: 

where 

2 2 /[( V ) (I 2 I V 2 2V yil J C· =2n·i. I--- +1X1)+( - )R ---IX1 , 
I I 1- U t:'J 1- U 

IXJ = 1(1 cos 0 + 11 sin 0; ~i = -1(1 sin 0 + r1 cos 0; 

!( _ 2 yu (1- V) cos 6 
1 - u sin2 6 =F V u2 sin4 6 + 4u (1 - V)2 cos2 6 ' 

V yil sin 6 + K1uV cos 6 sin 6 

li = 1-u- V (1- u cos2 6) · 

Taking account of the above correction leads 
to the appearance of the factor tj in Eq. (7) and 
the factor I tj 12 in Eqs. (10), (12)- (17), (24), 
(25) and the formula following Eq. (22). Hence 
the last equation in the paper should contain the 
factor I t 1 12/l t2 12• Furthermore, in addition to 
the expression for W1j [Eq. (24)], we must in­
troduce the expression 

Te2cu:_1 dO [v1 (-1 + a1)- ~1cu_1n1i.r0 ~ 2 sin 6]21~) 2 

w -li = 16nc8 J1 - ~.cos e (njA + cu_lanjA;acu) I , 

Oo 
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