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- The invariance of interactions undér the CPT -transformation is a consequ-
ence of the basic postulates of the modern field theory ( the Liders-Pauli theo-
rel 1.2/ ) The experimental test of the CPT invariance is therefore a test of

-these postulates, Gotow and Okubo/ 3/ were ‘t.he first to pay attention to that pos~
_sibllities of a du-ect test of the CPT mvarlance occur in the study of the polari-

zation effects in antiproton-proton elastic scattering

P+p =+ P +p ' (1)

The authors/ 3/ have given, however, no relations between sixﬁplest— observables
the experimental test of which would be a direct test of the CPT invariance, Here
we will show that from the CPT invariance follow the relations

-
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P(l)'a - A(’) ';
P AL (2)
- b dd
P X P -
where ﬁ = is the normal to the scattering plane ( p and p are the
_momenta of LLe lmtlal and the final antiprotons in c.m.s.), P PV (”) is the anti-

proton (proton) _polarization in scattering of unpolarized particles, A”) (K @ )
is the asymmetry in the scattering of an antiproton polarized beam on an unpolari-
zed target ( an unpolarized beam on a polarized proton target). Let us denote the

scattering matrix in cam.s. by M ¢(p’»? ) . Then, as is known
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where o, is the differential cross section for the scattermg with unpola.rlzed

particles in csm,s, The spin matrices of the a.ntlproton and the proton are denoted
by % and o, respectively, If the interactions responsible for the scattering
process ( 1) are invariant under the CPT transformation then the _scattering matrix

satxsﬂes the followmo requu'ement .

®T (3 5 ) =U'P(LDM(- P.-p)P(1.2)U (2)



. \mnance under rotatxons. In the general case when the

‘I;Iere P(1,2) $( 1+a 1 ‘) is the spln varlable exchange operator, U

-~

tary matrxx satxsfymg the condltions
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% A =—a, 5y
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"~ while theAsymbol T - denotes the transpose. By rotating at the angle z round.
: - . -, + : ) . .
the vector o= _."'_‘ ~ and using invariance under rotations we get
o ’ Ip"=3l . ’ : : . ’

— =, > > > >, > - -0. .
M(—p,—p):v(aim)(aém)M(p p)(alm)(aam). (6)

By ‘means of eqs. (3) =(6) we find easity relations ('2). These relations are, ‘
thus, a consequence of onty invariance” under the CPT transformation and the m--
S —matrix mva.rxance

under -the CPT transformatlon is not assumed the scattering matrxx can-be repre-

sented in the form / '

MOBLE) =M (305 ) e U035 3) ' (7)
5 S
.. where
, -
M, (358) =0 P(LDM, (-5, -PIP LDV

x (8)

(p.p) =-U'P @,2M (—P.-—P')P(l,z)u

_ Instead -of (2) we have in this case

4 (1)+ 2 aind +
% (P n)=ReSp(aln )Man
(9)

- . - +°
% (P n'—A“) ;)=ReSp (a;)MM

”The violation of relauons (2) wowd mean that the "S- matnx is not invariant . u.nder

the CPT transformatxon. If it turned out that within the exper:.mental errors the -

.polanzatxon P( "3

" tions only

..

(orP and A"

cided then by means of (9) it wou.ld be possible to determine an upper lumt of

" and the asymmetry A

; the amphtude noninvariant under the CPT transformatlon. Exper:.ments on the check

of “the C( T) invariance of the strong mteractxons/ 4/ show that an upper lumt of

. the’ ratxo of the amphtude nonmva.rxant under the charge conjugatxon C to the C )
_mvarxant amplitude is of the order of 1% ( for T of the order of 2—3%) The pa~

| nty nonconservatxon effects recently observed in nuclear reactions are compatible

is the uni-

) coin- |

with the assumptlon that the nonconservation of parity is due to the weak interac- . -

/ 4 . ’I‘hus, the test of the vahdxty of relations (2) needs difficult expe—

nments in whxch the - polanzatlon and the asymmetry would be measured with high

/
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accuracy., In conc.lusxon we note that using (4) and (6) it Is easy to obtain rele-
tions - between other observables. We give here some of them '

J L m ? (0 (.

- D ==Dy Pt =Pt
(@) ($)] . n (¢]
Ko ==K 3 Ktw =—Kup
. , « (10)
Ctu =—Pap Cat =~Ppa 7

For the determination of the above quantities see, e.g., ref./ 5/ .

The author is indebted to R.M.Ryhdln for useful discussions of the problems
we are concerned with, » '
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