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Abstract

-Possible ways for:.-determining relative parity of hyperohs and
K-mesons in the reactions wilth polarized proton beams were consider-

ed.
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The determination of the intvinsic parity of K-mesons ana
'hyperbns is one of the most 1mportahtlbrdblem8‘of the physics of
elementary particles: Since the parity is nof @onServed in all
weakvinteractions including ‘the decays of strange particlesﬁtheVK :
intrinsic parity of hyperons and K-mesons may be determined only in .
the study of strong interactions responéible for their production
and mutual transformations. |
o Recently some ways. for the determination of parity of strange
particlessbased uponvthe-stuﬁy of thé_réactionsfinvolving hyper-
nuclel ;ndhofithose'invalving~strange particles mear the threshold . -
/1-6/ ha&e been suggested. . ‘ . o e i
| Other possibilities are pointed oﬁt in this note.

I. Consider the reaction /I/ |

P + ¥\a —JvF\e + / 5¥; B | | /I/g

‘with a pdlarized proton beam. The mdtrix of reaction /I/ is of .
the form -~ . : Vjuﬂ: y N »5_‘ .
«XX/ % s [2/
=%

where the quantitiés’ a  and “are the functions of the momenta
of the initi&l and final states. The spins of a hyperon and K-meson

are assumed to be I/2 dand 0 respectively.

i/ Noﬁe tha+ in /I/ helium may be replaced by &h@ﬁﬁeénéeﬂ
any nuoleua with zero spin. e.g. CIZﬂ



Using usual methods /1/ we obtain the following expression for the
differential cross- section of reaction /I/ involving the polarized
proton beam -~ - G | . |

&= 63(4_ '@’ i'&mdﬁ"@wx%x@) , /3/
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Here Cf; is the cross oection of process /I/ in case when the -

incident beap is_unpglagized,'whereasfF{, is the initial proton'“,

polarization; On the‘otherlhand ‘hyperon,polarization in reaction

/1/. with the unpolarized protons is |
o "5 Qon %*Q)

oar + Q:-Oo*

- /4/

#uPhe’ product -of intrinsic . parities of aﬁproton, hyperon and
K—meson may take two values FL .1. XL -*—4L « In the first cdoe ‘the
matrix ‘M 1isva scalar, 1.e.,‘theﬁquantity b . is an axial ﬁ_otor

and may be presented in the form
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where K K5 and K’ are the momenta~of a Proton, hyperon and
K-meson I/irespedtively, ‘The quantities -.& and- b; .are arbit-
t 3

rary functions of scalar products constructed from the vectors. ..
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In thelsecoanoaSe ‘M 1s a pseudoscalar, i.e. the Quantity

l;.% 18 a vector 7
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".I) Here and further the moﬁenta X ‘and X' are nob~parallel
‘to each other.
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Thé'quantity a 1is a pgeuddscalaru

2

= <”'*’ Zyal. ‘; ., ‘“lv o

a' and " by are arbitrdry scalar functions. 3}; 4
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If the momenta of a proton, K-meson and hyperon lie in the.

same plane then the triple scalar product (K K—*K-) vanishes

‘_andifz‘_[l]-_ /L

,while 1f 1 ‘X_ 1 —_& .» e S s
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Then, as can be easily seen from /3/ and /4/, the expression for .

“the differential cross section takes the form

&= & (L=RP) | /8/*
where there is /+/ if the complete intfinsic‘parity does not
change, and /-/ =~  otherwise. o |

Polarized proton beams are obtained in the scattering of

Su

gunpolarized beams by nuclei and thelr polarization is. orthogonal

“to the momentum of the scattered protons. Choosing the z-axis
- _ .

in a direction of vector K,; and the y-axis in that of P, write
/8/ as follows | w

6‘D 6: (/1_ ?Dm‘?) | /é/

Héncé, thé'ézim&thal asymmetry of the hyperon distribution 1is



Thus, the measurement of the azimuthal asymmetry in reaction/l/'
with the polarized protons makes 1% poasible to define the sign of
E; X; TL idﬁiquely, if the sign of the polari&ation P ariqing
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known.r The sign of "may be determined by stﬁ&ying the pilon

iii &i

: asymmetry fnomwthe decay of polarized hyperons. As 1t follows"
from the ‘previous arguments in the determina+ion of the azimuthal

asymmetry it is ‘necessary to choose such events when all the par- "

Saim e

ticles~l&e &nwthe same nlane. One may perform the integration over

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

K-meson.

Another reaction of the considered type is

pehd —HY e p
o . ' /11/ th;E
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when the spin of a pypernucleus'AH

conslderéd above does not requireé such an assumption. Moreover,

4 s TEro. Hd&emer, reaction/I/

its study would enable to determine the relative parity of different

hyperons.

o,

2,rConsider the reaetion/j/

P*H AHe + W | /12/ e

Suppose the spin of the hypernucleus He5ﬁ%5*%e:'175. |
Since 1n this ~gase only two vectors /relative momenta of the initial

AW g i 9 @»a et

and final states /are availabTe then, as is from /2/—/4/, the c¢ross

section of the reaction /12/ with the polarized proton beam ia of @
the form /8/. Therefore the meas urement of the azimuthal auvmmetry
of K~mesons makes 1t possible to determmne the relative parity/A%Q/

"if the sign of polarization of the hypernucleus F\He5.1n reaetion/t?/
!

I) The magnitude and sign of the polarization Po are supposed
to be known from previous experiments on doubie proton scattering,
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with the unpolarized protoﬁs ié‘knowp. T ese concluszons refer
also to the reactionu with the polarized antiproton beam. For

exumple, to the reaction

)

P He - Ha*"'g oy
If the spin of s is 1/2.

In conclusion let ué~pointxput>that;reacﬁions“/I/.and AIIA
~when all the.particles lie in/thé,same plane . ,as,well as react—
lons /12/ and /I3/ are the processes of the type - SRR
v aro. o

For such processes the diffeféntial:dross seéﬁibn‘alWays
hes the form‘/8/, that makes it pdssible to lse them for the'
uniqu° determindtion of the internal parity. Here there &re two .
poosibilities :

I. Polarized target with spin I/2 and a beam of spinleos
particles /8= 9, ‘

2. Polarized beam of particles with spin 1/2 'and a spinless
targpt.

The latter possibility has been considered in this note.

The authors are grateful to Chou Kuang - Chdo, B. PontecorVO
and Yue. ucherbdkov for interesting discussion of the results obtain-

ed. .
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