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Some angular azimuthal symmetries resulting from parity_ oon.servation have been ob

tained for the cascades of rea~tions of the type 'of tri'ple ~rotan soat'tering~ It is shown 

thi:l.t t~e exp~rimental 'evidence 'of 'th~ simples't; well;.;:known :symmetry o:t 'seo~ndarily. scatte

red particles with respec't to the plane ··of:primary soattez:ing. is riot an ex~usting ~he~k·'of 

parity ·conservation. _The proposed expe~iments ·m~y be :a·:';nore::.fUndamental vel-ifioation of 
. . . 

this law and in some' cases' even 'a complete ·one. 

. ' 

The following azimuthal symmetries are ~obtaine.Liri the presen~ paper .• 
''·• 

Ill Consider triple scattering on unpolarized targets, (an;inoident beam in the first 
-~ . . 

reaction is also unpolarized). If the parity is conserved .in'all these react1one1/ then the 

number of particles secondarily scatt;~~-ci-iri'~:he ;ciir'!l~·~i(!n: (.,9,,: r )arid scattered in the 
. I I • . . 

direction ( ~ , r ) for,,the third time equals that .of the. particles secondarily :scattered 

at the angles ( fJ , -r) _ ~-nd sc~tt~;ed on?~,~~~;~· ·~o~~~-tar~e,t pl~~~d properly) at the. ang-_ 

l~s.c~',-ce') · · · , ). ····< 
d9, r {$~ 'f'1 ~ d~~f"(~~:.r' ·:·;; ···--(1) 

.,The angles D , refer to the following.system of coordinate· orths:., the orth 3J$ ,is. , .. r. .. , .... 
parallel to the direction of the first scattering, the ~rt~ ·y i~ perpendicular to t~e pla

ne of th~. first reactio~. For the· ~~les f' ,·.lf'. the ·o~th z. _is P8.rallel to the direction 

( ''.&.' lf ) ' the orth' y is· perpendicular to the. plane of .. the second r~action (see details 
'•. ~· 

in §J). 

Symmetry (1) is correct for an,y cascade of the type ·· 

a.+S~c+d c.eo)~), c+e.~f+J (~'tt) , f+h.it.l·V {-tJ~p') 
if 'the particles a and the targets $\ e ''li are not p~larizeci. al ~. c etc. may be 

nuclei Or II elementary11 particles (ir:VolVing t -quanta):'with Arbitrary Sp~nS ~ 
121 If the parity is·conserved in the reactions o! a cascade ·· 

a+ e.~~ a.+·~ .. 
~ + ·e":::.:; $ +' e" ·._· 

r~, n> ,·:· , 
(-Si_: f1) ' . ' . 

(2) 

(J) 

with an unpolarized•.beam a and .:the targets .• ~. e.,-:;:~ ' then the number of coincidences 

when the counters of secondarily scattered parti~les if.; and l "~re placed in the directions •. 
'. 

----------------------------~ ... 

1/ For brevity we mean that "parity' is cons~rved" ·if 1) ·a 'real three-dimensional space 
have not an.r handedness, i.e., it is neither 11riiht" nor ."left". I) all .the particles in
volved in the reaction have a definite parity. The"parity is not conserved" if at least one 
of these assumptions is not _correct • , ··''; 
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(ill, 'B ) and ( .&~~ ~) must. equal the ~ll.~ber. of ooinoiden~es when the. counters are placed 

in the positi-on ( .f7.1' -tJJ.) and c.ez. -{j)_ ) 
I IJ I /2. .. ·-:,·.:--\· .;,.,. __ : .. ;·;,. 

Some reactions in (2) and (J) may .be replaced by _those .of .particle decay of the type 

a _,:C.+ 1!, 'Fo; ~xample' ,(1) hol~s als~ for ~the ~asca.de K""+ p ~ :=.- + _K+, E.-:-:" A+ :?r, t\ ~ f'.,. 7i 

(4)-a~so.for ~~e. oa~~ade-., _:JT-+p,;,i:~_K+ :: .. ~;_~~~~ ,· -~~-~;:rr. · . 
The proposed experiments complement that set .. of .experiments which is necessary for 

,, . ., . .. . .• ' · .•. - . , , ,, r .,_, • " . ·-- >, . . . . , ... , "• . ~ . 

the reconstruction of the transition matrix (the .s-matrix) of the reaction which is sug-. . . -. '"' ··-"' •' . . . 

gested under the assumption that parity is conserved. 
. . 

Of course, even if one of the proposed symmetries (or well-known alr-eady) i~ viola-

ted then "the parity is not ~'onserved". 
.'; . ~ ~ 

; {•.., i.-· . .,: f 

. ·• 
< 

.. There are' 'weli2:10iown: f~~ml.aiif e~pris'sing the' ~ngular' .dt'~tribut ion and polarization 
• \ r . ~ . • - .. , .,. . , :.-·. '· ~ . • -·: _ 4 ;.., 1 - • - • '·. - r - - ·' -. :-- . • • ·· ~ • ·, · . · ' ' 

· vector (as· well ·aa· polarization tensors, if any)· o'f the reaction products in terms of the 

-transition niatr'ix elements when a beam·and,:target are polarized.· 
;, . • ·,, ···: .) ~ '_,; .. - • ., • • ·.' , r ,; • 

Simple formulae for the_soattering of a particle with spin 1/2 are_given, .e.g. in Da-

litz Paper.ll( .(see',· ai.ao1 2 1)~- ID.t.rod.uofng instead of D~cart pr~:jeot~oZ:S of'the spin· ~eoto:r 
' the cyclic on'es;_. ;'d_j1·1 (a}C_ ~r~J'}; ~· --~'~·:; -~ =· (t !;) ; . d+J ::-% (clx ~iOJ.) . 

.. ~· _'• .. ~-~ ·' .. •· .. •.: '12:· .. ~.. :· . ;.. >' •,, ,, <· .. ·.. : _, . : 
these formulas for the scattering of particle with spin l/2 on a spinless particle may.be 

.written" as\ f~,ll~~s: ::: d .. ..;· ;__ : . . 

j == & fSp R Rt + l:
1 

!~<·~ 5,P ~-~; ~-t] . c5) 

(6) 
- .. angular distribtitipn,from.a pola.:dzed· incident .beam; .·.· '• 

I • ' 'I : . . . . - . . . {' .,. 1 . .. ·;~ • .. · , ,..., t 
f;.,;~J =·~ fSf di'-1!-.~ :+,l:l/; Sp dr:, ,Rdt:f? .. 

- cyclic projections of the polarization-veotor:of the scattered 
* : '.'' ' ~.. ·.- ·' -·:... ; ;, '.,_'i f .. •. •. . ' •• :- ._, .\ i. ' ,·· .., ' -.' ,J 

.-

particles when the inoi~ 
. '· ' ' 

dent beam is polarized. ·.:; :' ~ :.:. "b ...... :~ '. 

Write (5) and (6) in the concise form~-.· , .. . ... -

, f'(8,lfi ~'r:'}=iof~{~'-t'}W{~.~)(~~)f(~;~l· . (7) 

where f{~O)=j (u tb.Jre is _one partiole,i~ a target:and the flux density of.:incident: 

-particles is,.equal·toJpa.rioleJpO,tt}s_p;h, -:are cyclic .components of the;polarization 
om sec I · 1 . • 

. vector ~f the beam, p'lS,'fi oo) is the angular distr,:.but:1o~~ .. f.'(~~i }7:~~--~,{~y)~(~f'~ 
. (J~'}JV(8,lf)IJz:}~ ~Sr~_c?z:,,RI8,'f).ctr-Rt(~y;) ~· (s) 

. }'ormul&.' of ~suoh.a. fortf also· holds fo'r :'a.n'y reaction :a + b ·---.. 0 + d (spins are arbitra;_ 
ry),: seeiJI a~ weli.,as ~P~~~r4t ,(51 ~nd 161 :, . . . · ;~;·::~· :· .. .. ' . . 

'" 
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p' ($, r'; fc ~ ~d 7:d )=: 

.::: y== ( qc 'ti:Cfd ~"l.w {~ rJ I f?tt'lq f/tzt)pc fJq ~ ~'z-") _ 
(9) 

qQ 'CQ f!t?:i . 

( qc~ 9c('i:"ql w {$, r) lCJaZ4 ~~~~) ~ [{:lt~ti}{2 L'a+J)j
1
(z. £(2t~11){2.i; +1Jj·~~ A 

• ~ , (-J) L~-m: ( ( ic me -me' /t;c 'lC) (-1) t",j-mj.{ td t',; lnJ -m.l J 9<~ e;,) x 

m,m, mJm"' . . · . _ .. (10) 

. ,L_ (memJ I R($,·lf) \ m~ m,){tnc' mj I R{~r>J tn1 m( )~ 
-~~~~ . l 

) L~-m'·(. . '} · )f ) rm}{· · · , 1-. ) · -f-1 a t.
4 

,<2 ma -m~ q4 -c; ~-1 _ t1 lt m, -m~. ~/lj . _ 
- \ . - ., . . 

The letters i designate the particle spins, {It their projections, CJ is th~ rank 

of polarization tenso~s (see their definition in1 41). The Clebsh-Gordan coefficients 

C i i m-m' 1 q T .) replace in this general~ case the_ elements of the matrices 4 in for-

mulae (5),(6),(8). 
For the decay r~action a~ C + cf the formula. is analogous (see 1

4
1): 

·§2. Parity Conservation Selection Rule 

The space reflection invarianoe may be expressed in the form of oommutability of the 

s-matrix or of the physical process with the reflection operator i: s J.~i s = 0 . . or 

£-l s i :: s ) j -1 = j t . 

Therefore; the S-matrix elements between the states 1fp m, m~ . of the twci-:-partiole 

system with a relative momentum. p: a~d. definite. spin proje~tions m, and .mz. must have_ 

the property: 

(ll) 

or 

. ' (12) 

since according to the definition j o/fphi,m~ = :ff, ~ 1fJ-p m, 1112.. ·· : for .the particles with 
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definite intrinsic parities ')i, and :1i;.. If there_ takes place a rotational invariance 

and if a coordinate system with.an axis 2 l/[p4 x.pc]. (i.e. perpendicular to the _plane 

of.the reaction) is chosen then by rotation l80°_.about this axis .·we obtain 

( ~ fc me / S /-~ rn<r) ~'t-1 )-m. + mtt ( p; inc } S / f., fna ) 

Here and sometimes further -for the sake- of brevity we omit the indice-s of the particles 

b and d). Therefore in the chosen coordinate system, 

{fc m, mJ J S / f~ ma mt) = 0 if 

··~ (lJ) 

'li/'lt 7ill :lia1it (:-1 rm.-tna-1-m., +tnt is not equal to + 1 

This selection rule ·in .terms of the ~olarization tensors states that .Ve +tid-.,. l/<t + 14 
must • be even, otherwise the corresponding coefficients ( q~ I{ fti Vet I Wj fa Kt i.J.o V~) 
vanish (see another derivation of this selection rule in1 4 1). 

Further we as~ume that spi:ri projections of the particles . a· and ~ . are referred to 

the system of three. orths A with an orth z4 1/ ji .C the orth !/a. if? chosen e.g., in the 

direction of the polarization vectors- of. a or t ) , whereas · m
0 

and md - to __ the system 

C / - - - :zv of orths : Zc / fc 1 Yc J/ lpa x fcl •. 

Space reflectio~ does not change the spin. projections. But we agreed to consider as 

an axis of quantization the direction of the relative momentum which changes its sign by . 

reflection. Therefore, the reflectedstate.spin projections which do not really change ha-

:ve to be referred tO neW Systems Of orthS: the system C I With an/ orth z/ //-p; and 

an axis y~ II~' (since [ ~f4 l' -pc]=[iJarf.}>. Analogously only the di;ection of the orth Z 

of the reference system v4 is changed. Note that c• and A1 are obtained from c· and 
.• ( f' 

A symply by rotation 180° around. the !J -axes~ The wave function . ?jf,n of the state ha-:-

ving·a'definite spin projectio:ri··m on the old z :..axis.is expressed in terms of the wave 

··functions having_ difinite projections m' . on the new Z-axis: 

2/ Then it is possible to show, as it was d~ne in1 4 1 for_the coefficients W that 
the S-matrix elements will depend neither upon P.e. nor. upon Pa ·separately but upon the 
Euler angles i -r., 8, :ri'"''f} of the rotation which carries a system of the orths .,4 in
to the_system C ( -8 . and l(' . are. spherical angles .of thecvector P., with respect to 
the system .;4. Besides, the depenence upon 'f is known: ' • 

( tn, M<{ Is (.e, rU "'" mt):: (tn. ,, Is {9, D)/ ma mt) exp lCma+mt) r. 

~p 
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. a.i 
The functions .:Vtn'm are defined in1 4 1, Therefore, 

or f. ... ' si'lf'p.m.) =(~1)"•'-:.;,,._,.. NLcm, I S/cf.,-»>.) 

In the right-hand side of this equality the projections m are defined now in the 

same way as in the non-reflected element of the s-matrix in the left-hand side: as pro~ 

jections on the direction of the relative momentum.··. 

Reminding that S is 

(e.g., on,the space model) 

tern-of the orths J1 1 equal 

, - - 2V . dependent not upon p.. and p4 separately : and making sure 

that the spherical angles of the momentum - jic in the sys-

9, -r I finally We Obtain from. (ll): 

. · · , ( .}t~+i{+t~+tj-_m11 -mt:..m&,-m4 ( ... f·S( · / . . . 
7i;.*:!i/1i~<Jit -1 . . . -mc~~~'~d . .. . ~-rJ.-m";..m~)=· (14) 

= (me mj / S (~, 'f)/ mq mt) 

This relation is proved in two ways. I;11 particular it may be obtained from (lJ) by 

space rotations. 

Just -in the same manner as in §11 5 1 .we obtain the corresponding relation for 'the 

coefficients W: 

( ql! r.: '{a' 9 I w {9, r J I q,t'c., ~~~) = 

=t-i) fq~9' t-if~ + '~' .. 1:~~ +7:, + 'Ce ";'C" ( fc-Zc q~ -re~/ w {~-rJI 'Itt -z-.r "' :.z-,) 
(15) 

The projections 'l: are referred. to the directions of the co~responding relative mo-

menta. . ' . ' 

This "selection rule"· in other fo~mul~ti~n vras fir~t .obtain:ed by Chou ~'us,~-~ Chaol71 ~ 
L.G. Zastavenko pointed.out that it must be entirely equivalent to the rule 

"Vc + V.:t ~ l/4 + V& .. even" 14 1 /since (14) ~ay be obtai~ed 'from (lJ)/. For the decay reac.tions 

we have analogous ~~1ation: we had only to remove the indices ~1, ?:1 · ·. in 

(15). 
. ' 

Since the dependence W upon 'f, is known (se~l51 formula (6)) then both parts of. 

(15) may 'be divided by exp:L rc 'l:~t. + ?:t ) • That is, we may put lf = 0 fO (15) and 

(14) (see note2) without any loss of generality. 

Conjugating complexly both parts· of (10), taking into account further that(litn~hi'/IJ'I:)::: 
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_J 

The p' subindices-81f designate that thos,e particles j.: which emerged at the angles 
a. · · L · a 1 I 
-v1 'f in.the second .reaction are incident. on n.c0 The angles vJf. are counted off.~ith 

' \< ..., .~ • • --~ • 

respect to .the orths · F: ~~. is parallel to the p1 , i.e. to the momentum. of the partic-

le J in the laboratory system, Y/11 f'pr.e xp/}. . . In particular, for the angular distri·. 

bution in .the third. reaction we. have ~f (9~ f')=.d/J,-ft' (8; -::'f 1
); The generalization for 

, the cascades with any number of reactions .is evident (all .the azimuthal.angles 'f i'n the 

right-hand side of the. equalities a:re .substituted by - r ) . 
.. To establish (l) of all relations (15) ohly ... those of the form 

(21) 
. . ( qc t-,. oo I W ( ~ r >I f4 7:4 ~ o )= . 

=fJ)1r.+?a + ~+-c~ ( 'lr. -"tC oo I W {8, -r) 1 r~~--ca o o} 
were used ( 9e ~ 1a assume the values o,i~~ .. 2 ie and o,l... 2 iQ respectiv.ely) •. 

To prove· (4) some other relations fro~·. (15) a;e used. In the 'previous consideration 

we were not at all interested in the second product of the reaction. However, the common 

origin of the reaction products a. + b - a +. b yields that the angular distributions of 

secondarily scattered particles a and b . display a c~rtain interrelation i on 

the pol~rization correlation see, e.g.l 8 1;. Namely; let us select of ~ll the primary scat

tered particles a only those which emerged together with the partic,les: g . , scatteren1
. 

further in the direction $i, f2 • The ang~iar. distribution d (~1 S1). of ~econdary. scat..;. 

taring of such a. subset of particles . a depends upon . ~ and ¥'2. as upon the :Parame:... " 

. tars. The selection .is being performed using. a. usual coi~cidenc'e method. For, this combi

ned 'angular· distribut'ion of secondary scatterings we obtain with the help of (15) 

. d lB.", r, i. ~trz) -::- ? : ( 1 ~ is,,f,} l?q 7; )0 ~ r~, 11 > J ~~ Zi ). 
fq 74 '/I 'li . . .. ' . 

·{fq'l4JrZj I~ {8o,o) I) ::; ~ (~;~{'} j ft -r~). 

In the same way for the cascade 

a+C-.-c'+·d. , :. c.+-e·_,f+3 (f;,y;) 
with unpolarized a, g, e., h,, hz. we obtain 

f.+ hi ~ l~ +j; 

9+ ;,& -.t~ -i./z 

d . (9.'· '. a1 , ) _ A (~' _ 1. a' _ 1) . ·, ~t' J d1. , vz.,'{'z · - V6,-r _l, fL. vz., .~ 

(~11 f,') 
( ~;, 'fzl) 

-~-.... 

(22) 

/th~ numbers of coincidences in the .. laa~. casc~de reac~ions are. compar.edj. The· azimuthal· 

angles of the momenta do not change when momenta. are tra.nsfered from the c.m. systems to 
. I . 

t~e l~b. system •. Therefore, we may ~onsider_ the I{' S in (l), (4), (22) to be .. azimuthal 

angles of the-~omenta in the la.b.system. Similarly we may substitute 9 · and: <8' by the 
· ..... e ~e · -- ., ·. ·· · "' ...... · . · 

polar angles of nl and ft · (referred to the same axes 2 .and ~ .)· I.e. erie :nay sub-: 
p . I · I · a 

stitute other numbers $e. and ~ for numbers ff ·and .f) • So we may consider ~ ~. and 

l 
I 
I • I 
l·· 
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.s: lf' in (1), (4); · (22) as· spherical angles: of the particle' tracks which· are observable~..h· 

a cloud chamber· or emulsion (of· course, these angles must be counted off with ·respect to ,.. 
. C and F respectively). 

. Symmetries (1), (4); (22) for the cascade 'involving .f..:. quanta or for· those :involving 

the. reactions of p~rticles decay into. two particles are proved just in the same manner 

(all the formulas 'and rela tiqns necessary. for a pr~of if a. neutrino and J' -quanta.. are 

present are contained in1 6 1). 

§4~ Parity Conservation Check and Azimuthal Symmetries 

Let·us now set.a reverse task: how to·checkexperimentally "the parity conoervation" 

in the giyen r(laction. Strictly speaking, it is necessary to verify all the relations 

(14)JI. The correctness of only the ·part of them may be either accidental or due to some 

other· symmetrical property of the interaction (see· further) •. 

If it is established experimen.tally th~·t. d(.9,f)=d(~-io) for.J.ic value~ of the 

angle f then the foilowing .2L~ equalities will hold: 

i ( I,W (9, 0 J)9e z-)( qc ." / Wo (9",0 JJ_) = ·. .. . 
9c=?: =:f. ( 1 W (..?, 0 Jl qc~z; )(:c~z- / Wa{94l,O) I) 

(2J) 

q.=t: 
for 1:" = 1,2, ••• 2 i, . Let us assume ~for the sake of simplicity that the first. reaction 

is a polarizator in the senoe that .(15) holds for. th~ coefficients ~. Even then a veri-
. ~ . ' - . . . 

fication .of d(B,lf)=d(S,-r) allows to ch~ck only 2.i, Eqs. of'all Eqs. (15). The num

ber of Eqs. (21) is much more. Therefore, .one may expect that the cheolt of (1) is a more 

fundamental verification of parity conservation. However, one may object that since not 

all of eqs.· (15) are independent (see fo~tnciteJf); then the possibility that (2J) in,volves 
. . . . 

as many independent Eqs •. as (21) is not excluded. Our assertion that (1) verifies the pari-

ty conservation more throughlj than the symmetry with respeo.t to _the plane of the first 

or two of J/ All these relations are independent. If all .the spins La, i&, t~ 1 lef. 
them are halfinteger then there are q: J/2. (:l.L"a-t:J.Jl2.i&+1.)(.2t.~-tL){2c".f~J) · 

complex relations (14) or tw.o times as much :equivalent real ones. If all the spins ar·e 
integer. t.hei} t.he number of real rela tiona is :l. Q-J · if .7iC * :li'tf*" ;n4 71~ = · .. 
=(-1)-Lc-I.J+~+H · . . . •. 

and i~~t . if this equality is not fulfilled. The number of relations (15) is greater 
than that of relations (14). There.fore, not all of (15) are independent. · 
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··reaction will be proved by an analysis of the simplest cascade4/: a particle with .spin 1/2 . . . 

scatters three times on a spinless particle. (For instance, proton scattering oil helium 

targets) • 

. . The sca.ttring matrix (m' IRI m)(m' .. and m are referred to different systems of orths -

se.e § 2 ) has in this case only four.·elerne:rits 

( 

•. ( 1QI RC3,o)/ 1!~ ·) 

(- ~ 1. ~ {~.o) I• ~ ) . ' ~ 

(~ ~~- (~o)/-~) )=·(·a 
(~~I R(~o)l-%) . . . c 

~- ) ~ (.11-e '"c{ Be':·.) 
d C ,·r· .2J e' 5 

. - e 

. (24) 

·.The relations (_1~) ( 'f _is set_e~ual to zeroJ :are reduced in this case only to two 

complex equalitities a_= d, b = -c .if the product of the intrinsic panties does not chan

ge .(as in elastic-reaction) or a=-;- d 1 _.b.=,c·if it changes its oign~ iurther we shall be 

in n.ecd of the follo~ing expressions of W .(9 , :0) coefficients in. terms of. elernento (24) 

_(they are.obtaineiby.formulae (5)-(8) of·§l): 

·- ,(d~J/ WI oo) = (-t/ w 1) = 1/a[fiC exp' U.~d+j?} + 8 2Yexp i C-Jl+ s J} c25
) 

· ( 0 0 1 ~~~-JJ= (, w1~1) =fa [fiB •• , ~{-ol•pJ .. c!!J ••I' 't-r·•J J ,,.) 

( i -11 WI i-1): ( -11 W/-J) = .1/_!lJ expl {;.cJ. + £) (27) . 

' . 

(i -1 /W}l~l) s {-1/ WI+~} =-BC expi{-jJ-+ (J. (28) 

( 1_1 (w 11 o >"= ·r6[J4cex,;L~~oL~rJ- 's.2Jeictl f-J!+ sJ] 
(29) 

Making .us_e of (16) the angular .distribution of the second ~cattering may be v~I-itten 
as follo\·{s . . . · 1 · · ·· : • ; ·· •\· · 

·: d(9,lf_) =2.{ I W(~o) /IJo)poCIJ) o)+ 
. . • 'f=O 

. + 2, Re [I W{~o) Ji~l )p:_U,-1) ~f" +' 2 Im (IW (9,o} IJ~J)po (1, ~1) ~n f" (Jo) 

4/ Note thut it is very difficult to verify the parity conoervation in the reactions 
involving spinless particles. The reaction is forbidden if the-product of the parities of 
all involved particles is not equal to+ 1. But thl!re.is_not a single example ,of a reac
tion in ·which the part ties o~ ·a 11 the particles would be known. For instance, the reaction 
'li+He-. H11

9 t-.t< . will .. be. used, first of all, to.' establish the unknown parities of the hyper-
fragment and the· K-:"meson (supposing, of course, , that parity is conserved) • Besides, .the 
"prohibition of the reaction" means that the .cross .section is leos than the one \Vhich can 
be measured in the experiment. However, besides·the prohibition by parity. other reasons 
for tr.e smal_lneos of the., cross section are. possible. 

l 
l 
l 
I 
i' 

I 
I 
I 

l 
J 

I 
j 
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To simplify the further analysis we consider that (15},h~lds for the coeffioi~nts Wo 
. ' •· . . •. ,-: ·.· : .. '. ''. . . : .. . . . . . 

of the first reaction and w . of the third one' (i.e. in .this sense the first reaction is 
. ' ', ' . ." . ; .. ·. ; ~ ' "\ . : '\ \ \ ·. ; \ \ ~ . 

a polarizator, the third one i~ ~n a~alyzator51): The~ if. fo~ one' .vnlue-~f 'f='f#:/:0 
d ($,if) is e'?uc:d. a (9,-r) 1. then 

lm (I W 11-l}po {1,-1) ~ 0 

from where Re (IWU-1)==0 ~in:e f~{~-:1)~{~-JI~I) 7s imaginary,~ooording to the above 

assumption. As is seen from (26) .the equa:lity}?e(IW/1.-J),..pmeans.simply.,that there. is 

one limit:ing. equati~~; betweent~~ ,~;a·;~ix ~-iem~nt~-R6j: ·R~(a"~~(.~(/J~O~romw~ioh four rela-
-. ~ t' '-~ . : ·: ,; ..A) ·-: •• " ' • ' • • -- .: • 

tiona a= d,· b =.-c cannot follow. Indeed, it is possible to imagine the following aim-
• ·•; -.:_ "': ~--··, ';"o. "'\ • • ' ,' . ' 

ple symmetrical properties of the interaction, which are of _the same character as parity 

conservation law and 11 imitate 11 it in the 'sense that they also have vanishing Re (a*. b.+ o*· 

·d): 
l) The probability amplitude of the transition from_.the.state with spin projection 

+ 1/2 on the direc_tion of the. initial mor:lentum to the· state with spili projection.+ l/2 on 

the final momentum is eque:,l (with a'plus or minus'sign)'to the· transition amplitude from 
( 

'+ l/2 to ,;_ 1/2• That is a~:!: c; And~the transition amplitudes+ l/2 4r- -·l/2 and -l/2~ 

~-1/2 are also eq'lial ('b = + d). In these terms parity conservation law is expressed as: equa ... 

lity (with an accuracy up to a sign) of'the transition amplitudes+ l/2 ... +.l/2 and 

-1/2 oCr- -l/2 (a.= ± d) and +1/2 ~ .·.:.l/2 and -l/24r- + l/2 ( b:;.. :; o). 

2) a = ± id,. b ==· ± id - 'the :probabilitfes of the< corresponding transitions are equ• 

al but in contrast t6 ,the parity co'~~ervation ·law their amplitudes differ by a phaiui:fco-

tor ~.2.; -A doubt concern~ng the parity conservation implies that.:parity conservation should be 

considered as one of· possible sy~~~~r'ical properties' (a~d on the same footing). Only addi

tional experiments may show which of these pr.operties takes place indeed. ·A oheok of the 

azimuthal symmetry (l)~ may serve ~~-·s,~ch ai/experimerit: Let tis write G-9. 11 (~~If') in the 
. . ' r 

form analogous to (JO)-'(see (20))' · · 

G'8,lf Co: r') ==· f {8',-~ 8o) + .2 jJ Wi' f·J~ ~-t! wi)·"'Jf"'t-f~e (-J I W/J S4'n'f' J + 

. + 2, W'pJ [~Im (IW/;;.1) l/Jjf'+''lle (IWI-J)Ll"nlf ]..:. ·· 

;~1{~~~;:~~m~~~~ai~dp~!~~~i:e~~sc~~~~h~~~i;~~~;t~~~s~~;=~~~ns~~~~~~~n~~~~a~i:~i~~f:i~ 
tio~ (and provide us with· polarizators and _analyzators) • · : . · 

(Jl) 

6/ Or between the coefficients K, L,· M, N: inthe expression 

R=.K+ L..(d·[pxp']} .+ M(d·p) + A'(d·p') 
'9 .1 R has both scalaf and pseudo-

jseell,2l •, That is, the symmetry d (S,lf?:: d(. ,-~holds when . 
scalar terms. 
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· • -.2w,'p_r[ Re (-1/Wt-1) ~l'f'+lf) +..Tin(-1 /WI-l)s./n{r.'+Y')+ 

+ J~e/·IJW.l~l) :~ (r/~rJ ~.J~n{:~1l~l+l)~;,t~'-rJ ,J 

where p==pot9oiooh -ip1 =_J'o(~o~~~ll-i. w'.= codlw'Ir9:b)/oo)_· 
and··t~':::(OOIW'(s:o)ll~J),i, Est~,b.lishingthat (l) holds at the four-points Cf'~ ¥J. 
for.instanc~ (o,~Y,·(~}o), (~>%)~[~,-~),~~-obtain' that Re (-l!WI) = Re(IWI--1)=0 -

andJm(-1/WJ.:.J)=J,;;>(-l.IWI+l)=~O '' ·'or'(s~e (25)- (2~) )) 

fifl).~'n (ol~ s>= o. j ._. s·c .£4n. rp:..rl= o; 

·fi( c~{ cl:. rJ + B .9J, ·~ (J·;. s) = ~o i 

~-G U).(r:J. . ..._p.),:.+ C.2J.C#l(r-S)=O._ 

(j2) 

Besides th~ solutions ·of. "parity. conservation" :a;= .d, b = -p and a = -d, b = c (J2) 

has~. some other· solutions more (for ins:t;ance, .. when. one. or two of the .. parameters A ,B ,c ,D are 

.equal.to z~z:o). 

>Strictly:speaking, to. reject them. an additional'experiment ·· is. necessary. All of 

them turn ~he rea~ ;art .• ,of·t~e c~effic~·ent (29) irito .. zero (that does·not follow from the 
,. " ..... · . 

parity .conservation at•all). If after .. the ,first• reaction the polarization veotor is addi-.. . ·.. . ·.: , ~ . -. . . . _. ... ... e 
tion~lly-rotated (by-a magnetic :field,.:e.g. ,),around [l PQ" PlJ~ Pc ]. . so, that. its 

compon.7.nt in the direction ,of the first_ scattering -f0 (8o1 iO} would become different 

from • zero .then the following term.; . .. . -. . . . .. · .. · • ~ . 

. 2 po (8o,1 o).W/[ -J~ {l-1 IW 11 q) C~Jlf' ~l<e 0-:ll Wl10) .sA~ f' J 
\ 

will . .'lle,.ad,ded to (Jl)... . ...... 

. If ~ow the symme~ri Cl) is violated~ then Re (1:-11 W./1 o)¥, 0 

.- " .. ' 

and :there remains two 

solutions of· "parity conservation". Since in. (15) the intrinsic par_ ities of particles are. - . . -

not 'involved .the azimuthal symmetries do. not· allow ,to find out whether .the ,product of. the 
• : ·~. • • l '. '· ; '": • f - .. > • __ , 1._ l ;_ . - :- i '.. : . : ~ .:. '. "• • ' ' • ,: " 

particle parities changes in the.reactionor not. 

Note, that the establishment of·the'parity oonservatiorl. in elastiC·SCattering of spin 

1/2 particle on a spinless' particle me~ns that- time~reversai' ipvariance holds for this· 

re~ction as well. 
· .. ,.,:,·•. 

.·'; 
'' 

In conclusion I express my gratitude to B~N.-·V~lujevfQr the discussion of the pre

sent paper. 
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