
in molecular  orientation; the trend in a '  also indicates sol id-s tate  relaxat ion [8]. The dipolar molecules  become more 
mobi le  as T increases, so the dipole component increases. Figure 3 il lustrates this in terms of s -- n 2 for B-naphthoquino- 
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Fig. 2. Temperature  dependence of tan 6 for Fig. 3. Temperature dependence of the dipole 
1) B-naphthoquinoline, 2) o-phenanthroline,  component of s '  for B-naphthoquinoline. 

l ine. The second peak (see table) corresponds to phase transition for a l l  the polar compounds; i t  is more  prominent  than 
the low-tempera ture  one and indicates a marked change in structure on mel t ing  [9, 10]. The a '  and tan 8 curvesare  sire- 

Compound 

Phenanthrene 

B-naphthoquinoline 

o -phenanthroline 

Toluyl-  2- azo-  1- naphth- 2-ol  

Diamide of col l idine dicarboxyl ic  
acid  in diethyl  ether 

tpl, ~ 

100 

92 

100 

126.3 

131 

tg Bmax 

0.046 

0.064 

0.044 

O. 084 

Peak I 

to , ~  

Peak II' 

tg Bma:~ 

�9 47 0.326 

41 02355 

65 0.072 

59- 0.215 

tg~, ~ 

98 

104 

126 

136 

ilar,  so the UHF loss mechanisms must be similar ,  and, in part icular ,  are probably due to re laxat ion  processes. The most 
probable re laxat ion t ime is about 10 -10 sec, a value character is t ic  of unassociated liquids. 
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DEGREES OF PARITY NONCONSERVATION IN @ AND ~- DECAYS 

L. G. Tkachev 

Izvestiya VUZ. Fizika,  No. 3, pp. 158-i59,  1965 

The @ and r decays of K + mesons gave the first evidence for pari ty nonconservation, although each  decay taken 
alone shows no asymmetry indicat ing nonconservation that can be measured (in this we have a difference from B-decay 
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and other lepton processes associated with neutrino emission). This arises because the system of two or three pions pro- 
duced by K + decay has J = 0, and this means that the parity is defined (+1 for two pions, - 1  for three). There is then no 
pseudoscalar quantity different from zero. There are, however, other possible lepton decays of K + mesons in which non- 

conservation might be detected.  

Radiative G and r decays have been reported [1, 2]; papers have appeared [8-6] on the theory. This note deals with 

these decays: 

K + ~ ,z+ + ~o + ~, K + -+ 2~ + + r+- +-( .  

The final states of the system are two, which are opposite in parity: e lec t r ic  mul t ipole  rad ia t ion  gives positive 
parity; magnet ic  mult ipole ,  negative. 

The matr ix e lement  of the transition corresponding to radia t ive  ~3 decay is put [3, 4] in the very general form 

M = e~ f l  -~ F ~  ur~p~ F1 - -  i ~ a  F #  uTp~ F2 7 '  (1) 

in which Fpv  = ~ p e y  - Kyep,  the 4-vector  u, p, ~, e being the 4-ve loc i ty  of the K + meson, the 4-momentum of the lr + 

meson, and the 4-momentum and polar izat ion of the photon respectively; F~ and Fz are two invariants of the form factor 
that are governed by the strong interactions and are therefore unknown; they may be taken as constant in the dipole ap-  
proximation,  whereupon the two terms in (1) correspond to e lec t r ic  and magnet ic  dipole radiations. The bremsstrahlung 
contributes only to the first term and may, in principle,  be extracted from the lat ter  [4]. 

Formula (1) takes the following form in the system in which the K + meson is at  rest and the photon moves along 
the z axis: 

M = e p . r c o F 1  + i e  [top] F2. 

We calcula te  the Stokes parameters  of the polar izat ion matrix for the photon in the usual way: 

(2) 

2ReF1F~ . IFll 2-1F212 

The invariance with respect to reversal of t ime shows that F 1 and F 2 may  be taken as real  i f  we neglect  the interact ion 
in the final state: 

2FIF2 F'~ - -  P.~ 
~ = F~ + p~ ' r - P~ + F~ (3 ' )  

We see from (3') that the circular polar izat ion character ized by ~2 arises only i f  both terms are present in (1), 
i. e . ,  only when there is pari ty nonconservation; i t  may serve as the quantity character izing the degree of the latter.  The 
degree of l inear  polar izat ion r is less than 1 when there is nonconservation. 

Now r decay gives rise to two ident ica l  Bose part icles (two ~r + mesons) in the final state, so the matr ix  e lement  
takes the same form as for |  decay, i . e . ,  (1), except  that p = p~ + Pz is the over -a l l  4-momentum of the two rr+ meson~ 
The formula for the polar izat ion has the same form, only the meanings of the quantit ies appearing in (3') being al tered,  
i. e . ,  the form factors relate  to r decay. 

Thus, the Stokes parameters r must be known in both cases in order to e lucidate  the degree of parity nonconser- 
rat ion;  these can be measured [7]. 

I am indebted to Ya. A. Smorodinskii for proposing the topic and to V. L. Lyuboshchits for valuable  advice.  
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