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A b s t r a c t 

:. ' t 

Pos:3lble ways ,,fQrr determ~ning: r~l~tiv,e .P<3.!.+ ty of .~.pe:rons ;and· 

K-rnesons in the reactions with polarized proton beams were cons,i.der-. 

ede 
--~-

.· . - ' - -·- -·-. -~ ·- -·- -.---:_ --;.- - ... _-:-
-~· ···; ... . . ':' .. . ·.: ... ... . .•.. .. . ... . . , .. • ... t.. •• 

:·= 

The determination of the intv:i.nsic parity of K-mesons and 

.hyperons is· ·one of: the most irnp·ortant problems ·of; t·he~ phy-sics O'f :· ·~ ~. ·:.· 

elementari''particles ... ···Since ~tlie parity· is·> not .. ·'Coifs·erv.:ed ·1n· all:'.~,·.·.:·,(.~. · 

weak int'eractions. 'in·c~luding. thEf 'decay•S ;Of; str·a:ng~'.par~t~icles~:.t.he "; .. <:·;.: ·o:· 

intrinsic parity. of hyperons and K-ines'ons 'may .be .d·et.erminedc::.only· ·in. 

the study .. of. strong interactions responsible for :.the,;£~ pr-~·duction 
..... ~-··· .· .. . . . .. . ., ,• 

--~.-

and mutual transformationso 

: . ') . 

particles ... based upon: .th;~ · st.udy ... o;f ;t~e reactions .. inv:.olvip.g<. hype:z:-.. ;.":·,· ... :·., 
•... '. :- ... . . . . . . ~- . . .:. . • ' . . l 

/I~6/ have been suggestedo . : ·;. ~ 

Other possibilities are pointed out in this noteo 
!·· 

I~ Consider ·the reaction /I/ ~· •:;;:-

.. -~ + \-\ ll. 4. __. ~\e. 4 + 'I + K 
• • •o • .• ~ I \ .: • •: • • ~· ; ·, ' I • I ..! ,• ' :.~ .~· •, • ; :• • • • • 

,the form . ·-:·;': .. · .. {· :r . ··. ·,_. . .:·· .:;~ ',: ~·.·:.:. ( .. ": .- ~,!. '5~~·: .) · . .;. 

1(~ ~ +~·~ 
where '-thi quant:lt'ies· · :. a· 'aria:<·:_ b :;.::, are ·t·he functtoris'"of 'the::.:~omenta 

of the initial and final states. The spins of a hyperon a_;n'd s-:f.:-.,.meson 

are assumed.to be I/2 and -. - ;' ... 
.... ' ~ \' 

·' -... ·-----:----~-------.-----------

. ~. ~-.. 
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Using usual methods 171 we obtain the following expression for the 

dif:ferEmtial cro-~s>;·s-ee:tion · ol-reaction··/I/ irivo'l v'tng the polarized 

~· . .- . . '··: 

/J/ 

: •• _;.. < • 

Here -~ is the· .c.i-oss · $ection. o:f pro~s /I/ in , __ case wnen t~~ 

incident. beam is· -~polarized, where<:1;s Po is the· initial proton 

polarization •. On the, ·.other· hand;: hyperon. polarization . in reaction 

/I/ with the unpolarized protons is 
. . -- ... -'1: 

... :. ~p_...... 1 k a!"~ +i ~ ~ ~ 
(A..Q,* + (: ~*' 

/4/ 

<:.'' . The p~oduct of intrinsic parities of a· protoni hyperon:Cand 

K-riieso·n may take. two values l? l't l"- =- ± ,t: .. In· the first- case the 

tnatrix· ·• M. 'i~ a scalar; i.e~-,. the--·quantity ·b". ·. :-is 'an· ax-ial-~tor 
and may be presented in the form 

(- -~ ...... ") ( n - n . ~' \ '.<.. • ~ ~ \( ~~"- *'· ~:~ ~ );' ·.· ·-r 
/5/ 

. - .- ~ I --"'?If . 
where· -K ;· ~ and \<... · are the momenta of a proton, hyperon and 

K-rti~'son I/ re·s'pec.tivelyo The quanti ties.. a and b'{' are" arhi t-
. . 

rary functions of scalar products_ c onstruct.eci from the vectors '··' 
. . 
- .. ·. -:t' _,, 
~ , -~ and ~-· ,. . ·. 

,. 

-b -; ·. :. •· is a v eo tor -::··.: <., • • _:: 

,.. --.:•_ f.·. 16/' .. ' - . ,-- •. ··.'·' . 

.... -': 

------------~-~----------~ . i' •·•· r 
·.! • . ·' 

_,. . ~ . 
c .. I) Here and further the momenta . K . and . -:K ~ a::te not' parallel 

to eachother. 



' I'• . ", 

.l .. i_,·::. 

The quantity a ia a ~acudoscalar 

/7/ 

a' and ·h'l · are arbt.tr~ry ·scalar functions •. '·' 

.. If the momenta. of a proton·, K-meson and hyperon lie in the . . . . ~ 

. - _, ~u) 
same· plan.e. then the,'t-!iple.·scalar prod~ct-(~.C...:·:~-Y.~ .. vanishes. 

and if I?l"Y I"~ 1.. . , . 

?:~ ~ ~"'\Zj 
b ~ .. 

.. ... 

while if l\'l"'l"=-i 

~= ~~-\Z + ~~ \Z' 
/6'''/' 

·' ··: 

and 

0.:.. :: 0 /7,'/ 

Then; as can 'be easily seen fr,om /')/ and /4/, . the expressi,_~n,.};.<?r 

,t,he:·'idifferential cross section takes the form . -~v' . 

/8/'· 

where there . is /+/ if the compl~te intrinsic parity r:d.oes no:t 

change\, .. ;.and /-/ otherwise. 

Polarized, proton be~ms. are obtained in the scattering of 
."' ~ •i j •' ' ' ,• ' ' '1' '(.:' ' I .. · . 

. . . ~npolarized beams by nuqlei. and t~eir polarization is-orthogonal 
• ! - " . • ' .. • ' ' ' '• ~ • ' • • . ' ·,: • ' I 

to the mom~ntum of the scattered protonso Choosing .the z-axis 
. ·.·· • ~ ~ ::· ·., .. · ' .... · .. : >:.~- >~ .;' " ' . . . ':?I. · .... :.··: ~ '· 

in a direc.tion of vector K, .and the y-axis . in that ~f P , write 
... . . 0 . . . 

/8/ as follows . :. 

/9/ 

. Hence:., the azimuthal asymmetry of the hyperon distribution is 

.. /IO/ · 
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Thus·, the measurement ot the azimuthal asymmetry in reaction/!/ 

with the polarized protons makes it possible to define the sign of 

l?l'i l·~ . uniquely,·if the. sign o;:'t~·~'';:~olarization. :P,, .arising 

as a·result of the reaction with the unpolarized proto~{ I) is 

known o The sign of P ·may :.be .. Jd~termi"YH~d \by. ~:stu:d·y·ing·.:.:the .. I>fon.·. '-·· 

asymmetry from .. the . decay of polarized i, nyperc;ms •. As it folloWs 

·.-: 

from 1 the· previo-us argumt:!'nts fn the :determination of ·.the .azimut·hal ··: 

asymmetry it is necessary to·choose such ~vents wheri ai1 th~ 'par.,..o 

ticles lie in the same plane .. One may perform the .integration over 
.. . ~- \, 

the angle between the directions of the momenta of a proton and 

K-meson. 

Anoth~r reaction of the considered typ~ is 
. . 4 ~ 

. ? + \-\~ ~ "\-\ + ? + \( . 

/II/ 

when the spin of a pypernucleus ./\!14 is zero .. 
: .. '\ 

Howe~~~, reaction/!/ 

hyperons. . ~··· 
·~ 

·2, Consid,er ';the.reaction/J/ 
. . . ; .... ·• . ":! • · ... ;, 

: .. : .. : .... ..-

... ;, :: /12/··· t -~:·' J>' 

Suppose the, spii/ off: the \_u'perriuc1eus:" H~-5 lfo1 ·h~ :.;r.If2·~:: ;_,.:.'.; , .. >..:·:;:·'~ 
. ~ . .-=:,;,:_·.·. ·;··::{·· {~.·~ .~ .. ;,~· '·::.·; ·.:f~·:d :~··: ·.·:~ ::~.)~ ..... ;.:. ~ . .;::.··,.,. ·-·~.! ,~·-tf;~:.~:;j' h~-·~i ,:: .. ;·:·:,! ; 

Since in this case only two. vectors /r.elative m·omenta ... o.f the .. 'initi'al· 
.... ' ., , . · •.. ·_:.i' :.·::·~· . . ··~· · .... ~ •. ;·: ._;· ..• ' .. -: •. (. : .. ·<:·;:·· .. : ~:= r .. ;. :t· ... , .. · ~ y··· ·r· ....... ,.,·~;· , .... :. 

and final ?tates fare available then' as is .. from'' /2/;;_/4/;" th£{ cr'oss'l-· 
. . ·. .. . : ~ ... . . . ,· . . . . l '<· : . . :·. ·,. . -•J ''"'\ :· ~:.. • t • I'• r-

sec't'ion of· the' re~ctio~ /I2/ with ·the·· polarized ·proton b'eain· a:f of· , .. , ... 

the form /8/.. Therefore· the measurement of the azimuthal>a:s;in~~i;y."' 
... ·" 

·of K-mesons\rnakes it possible to'determirie•'thei relali'\ie .. parity/1\K/ 
! 5 i 

the .sign: .. o_f poiari.zation<of_ t)J.e· h.ypern}.ICJ~:U~-·· /\ E~: 3 .in re.~cti?n/;:t2/! if 
i 

I) .. The magnitude and sign of the polari,zation Po are supposed~ 
to be knowp from previous experiments on double proton scattering~ 
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'with the unpolarized protons is kn~wn~ These conclusions refer 

also to the reactions with the polarized antiproton beam. For 

exa:mple, to the reaction 
,....; 4 Ll") 0 .. p +\-\e. ~An + \(. .. /IJ./ 

if the spin of f\'A? is I/2 o 

In conclusion let us point. out: that· rea·ctions /Ij.,and /II/ 

when ail the-~particles.lie in·the: same.plarre.. as well.as react- ... 

ions /12/ and /IJ/ are the processes of the .type '· 
.... ' ,. \,1.\·.· . i'.· 

. ·.· . /14/ 
· .. 

For such. processes the differential cross sect.ion :always _..' 

has the form /8/, that makes it ·possible to use· them:·._tor the ·. · 

unique determination of .the intern~l parityo I;fere.there are. two 

' possibilities : .. 
r. Polarized target with spin I/2 and a. beam of spinless 

· particles /B-9/ ~ 

2e Polarized beam of particles with spin I/2 and a spinless 

target. 

The latter possibility has been considered.in this note. 

The. authors are grateful to Chou Kuang - Chao, B.Pontecorvo 

and Yu. Sche~bakov for interesting discussiori of the results obtain-

ed .. 
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