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Abstra é t

. Possible ways;fer{determining;relativg-pa;;ty of ‘hyperons.and. . -
E-mesons in the reactions with polarized proton beams were consider—..
ed. | N

—— — J— _._.__F

—— e e e e e e it e e e e e e e e e

The determination of the in%viﬁsicﬁparity of ﬁ—megogs and
hyperons is oné of the most mpbr’_c'a#t probleis of ‘the’ physics ¢f =%i¥
elementary ‘particles.’ “Since éﬁé péfity'is?ndt4§on§@rm@d din allres o
weak'intbréétibnsjiﬁdlﬁdihg'thé"décays*ofistréngeﬂpénticlesathe'”ﬁﬂ”ﬂ
intrinsic parity of hyperons énd K—meéons:mayubé-detéfminedionly"in,fx
the study. of strong interactions responsible for their production
and mutual transformations° '

Recent1y~somgiwaysAfpr;thefdeierminat;onypf,paxityﬁg{ystrgpge'
particlesabasedvupon_the<sthdywéféépe#regctibnswinxolv;pgghygggfiwﬁﬁﬁf
nuclei and ofsthoseg1nvolying.str@pgg.pa;tiqles:pear.fhejghr§§h9}@,fﬂi
/1-6/ have been suggested. - ce w W2?Eq S

Other posuibillties are pointed out in this noteo

I Consider the reaction /I/' T ~;§ §'£5;$~;

PSR

"with a polarized proton beam. -.The matrix of reaction /I/ :iscof, |

. the form,_ R A A ‘; T T S B T S TR DT Wb v

L\/ e Qj o S /2/
s |

where "the quantities = a ‘and® % are -the functilons~of ‘the mémenta

of the initial and final states. The spins of a hyperon and “K-meson g

are assumed to be I/2 and C“‘;e§p§égivel¥§"'gx‘ MR ';

. i/ Note that in /I/ helium may be replaced by ée%aﬂ-g-aé——ﬁ-ea&

any nucleua ‘with zero spin. e N ,C%%mw




prroton beam

e

-Using usual methods /7/ we obtain the'following expression for the

differential cross section of reaction /I/ involving the polarized

"-,‘: -

S - - , ‘
6_) 63 (& _@ Q,RO.CB‘Q"\"'Q_{X@> S - /3/
0~0f'+IZ"Q*V-" L B

Here féfz' is the cross section’ of process /I/ in, case when the

incident beam is unpolarized, whereas E25 is the initial proton

polarization. On the -other hand hyperon polarization in reaction

/1/ with the unpolarized protons 1s
FD ﬂﬂngfgan.% %

or + & W'

7V

The product cf intrinsic parities of ‘a’ proton, hyperon and

K—meSOn may take two values TL TL -X_ -—'& . In"the first éase the
. V—
‘ matrix ‘M s a scalar, i.e.,}the quantity b “vis an’ axial:Hector

and may be presented in the form - S o - BESE
B g v v-d Ve ) 5
%s&kKﬁK-+(}.KXK )(Q K+Q ) P
, o Lo nd/] S : o , -
where K ; K and ¥~ are the momenta of a proton, hyperon and
K-ﬁéson*l/ respectively. The quantities’ & and bi' arel arbit—
rary functions of scalar products constructed from the vectors
- ey - {{ : : : ‘
K , K and K
""""" “In the second case M 1is a pseudoscalar,. i.e. the. quantity

——ly
b .ris . a vectcr

_g:‘ (z f\zl,g K’9 Q, KﬁK + Q) 4 .’ —./ S /6/ o

Lk bl s

".I) Here and further the momenta K ' and X' are not” parallel
‘to each. other. |




Sim ' g

| The quantity a is a pocudoucalar ' . y
Q., (9 T )CL ' o | 77/ ’
a' and b% - are arbitrary soalar functions. &

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

same plane. then the. triple scalar product (¥ K—*“—) vanishes

% Qo \u | o ‘/59/..

and _ A -
Theng-as can'be'easily seen from /3/ and /4/, .the expression for .

S-e WP s

where there is /+/ 1f the complete intrinsic parity ‘does not

axheﬂdifferenfial cross section takes the form .  .v.. il e

change,..and /~/ =~ otherwise.l

Polarized proton beams are obtained in the scattering cf

.“Nunpolarized beams by nuclei and their 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 o? write
/8/ as follows

&= 63()\_+P\>m\ﬂ - 29/

'Hence” the azimuthal asymmetry of the hyperon distribufion is

H

sop




Thus; the measurement of the azimuthal asymmetry in reaction/l/‘

with the polarized protons makes 1t possible to define the 51gn o*
TL X; TL _uniquely, if the sign of the polari&ation P arising
as a result of the reaction with the unpolarized protone Y is
known. The sign of P ~maynbeJdetermrnediby:stﬂdyingﬁthe,ptonJ-n
asymmetry from“the'decay of pol&fiZéd»nyﬁérens,; As it follovs
from’ the previous arguments in the- determination of the azimuthal -
asymmetry it 1s necessary to choose such events when all ‘E:hewpa.nz'---= .
ticles lie in the same plane° One may perform the 1ntegration over
the angle between the directions of the momenta of 2a proton and

E-meson.

Another reaction of the considered type is
’ SN x
P"\'x\'\QB_“T"."’AH * P |

when the spin of a pypernucleus'AH4

considered-above:does not'require-such. ah assumption “Moreover, .

its study would enable tb‘determineﬁthefrelativefparifyibf?diffe%emtﬂ

hyperons.
T YRR
P Al HQ, - ,\\"\e + K /12/° R

Suppose the’ spin of the ﬁypernucleus Hé5

Since in this case only two vectors /relative momenta of the initlal

%o ve i/éfi’“* A

and final states /are available then,{as 1s from /2/—/4/, the cross’
section of" the reaction /12/ with the “olarized proton beam is of -
the form /8/. Therefore the measurement of the azlmuthal asvmmetry A

gof K—mesons makes it possible to determine the relatiVe parity/AE(/

5

‘1f the sign.of polarization.of. the hypernucleus. Huﬁ;ln.reéctionléz/

/\ .

I) The magnitude and sign of the polafization'Po are supnoued
to be known from previous experiments on double proton scatter1nga

JI1/ 0

is zero. However, reaction/I/ =

i

i




‘with the unnolarized protons\is known . These conclusions refer
also to the reactlons with the polarized antiproton beam. For
example, to the reaction = . - ‘ y L
N . . 5

pHeAH+K oy

1f thelspin»of @A. is 1/2. .* )

In conclusion let:uS<pbint_Out\that;resetions‘/I/;and~/II/.
‘when'all‘thé}partiolesxlie in.the same.plane - ‘as well.as react— .
ions /I2/ and /I3/ are the prooesses of the .type -

A0 Yar 0. s

K

For such. processes the differential CYross section ‘always
~has the form /8/ s that makes it possible to use ‘them" for the
unique determination of the internal parity. Here,there are. two
possibilities : } | | |
I Polarized target with spin I/2 and a. beam of spinless
“particles /8=9/ _ _
2. Polarized beam of particles with spin'I/Z and a spinless
target. | ; - |

The latter possibility has been considered.in this note.

The authors are'grateful to Chou Kuang - Chao, B.Pontecor?o
and Yu. Scherbakov for interesting discussion of the results obtain~

ed.
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