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ABSTRACT:

The‘polariza?iqp:ghepomena,in the photeproduction and radiat-
ion capture of.piens as well as in the Compton - effect on fhe |
nucleons are consideredo The consequonces’of‘the invaxianeegun= '
der time reversal ‘are obtained. The Wolfenstein theorems are ge=
neralized for the case of the considered reactions with the par='el

ticipation of K =rayso.

Io Intr oduction

The progress in the experimentaljtechniéue makes it pds= .
sible to hope that the polarlzation oxperiments in such elemen= ’
tary reactions as the Compton - effect on the nuoleons, the pho-
to=pion production, the photm-deutnnn diaintegration will becomeg“
possible in the nearest future. In connection with this the péobez‘
lem arises to consider the polarization phenomcna in the react-
ions with ¥ -rays,.to separate independent oxperiments, to es-
tablish a complete set of experiments necessary for the reconse= -
ruction of the reactiom amplitnde, When determining the number |
of independent expariments it is essential to take into aceount
the symmetry under change of sign of time as well as the unitary'”
conditions besides the invarianee conditions under rotations and .
space reflestions. | « |

In the‘present paperktho polarization phenomeha inmthe plom=
photoproduotion and in the Compkojn-effect on the nucleons are
considered, The interaction 1hvarienoo”unde: time‘ioversel‘leads
to the relations not only between the umpolarized (averaged over
spins) cross sections but also between the polarizétion phenome=

na in the reverse reactions. Though it was shown |1-4] that the
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alfenatein theorems are valid Pfor the elastis seattering and
fe wuc << resctions- in-the phenomenological analysis the Feast-
lens with # = X -rays rsquire am especial comsideration, Im the
preseat paper the Wolfensteim theorems are generalized fer the
s288 .of sush & reastiom. '

The unitarity of the S—matrzix involviag pleon nucleen elastie
seattering

<p == =P; MR == 0RJ + ﬁ-=ﬁ + n; ep = ap

ghe sharge exchange n@ittoring w;j ’

| Pre 0N, tnwsop,
" the photoprodestion and the radiatiem captwre of plams

3

TSNP cpIEyn, ina g P 2nyp
L LIS |

and the Cempton - effect

B (el (R T (Uianalt (LN |
mmkes it pessible to imtroduce three real phses -ad three
wixing parametsrs into every state. This pf@sentsith@ p@@@&bili@y
of determining the number of nec@ssarj:cxpcrimenﬁ@"whi@h becemes
' Lcondition
less if we take imto acceunt the isotepisc imvariance., The wmitawry)
is considered in the Appendix. o :

2o Phetoproductien and Radiation Capture of Pioms

[— o

Te obtaim the photoproductiorn amplitude we presemt it im the

form

@)
Simee the amplitude M must be & psewdessalaw, the qﬁantitics
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A and ?Z must be a pseudoscalar and a vector‘constxucted from
the polarization. vectors p: n__[q k] CL +k' ";4 = (l "’
where 11 and K arse the piea ll‘ photol lononta respostively.
The econstrueticm of the phetoproedustiea alplitudc~and the study of
the time reversal iavariance appl&&d to the piom nucleen photcpra«
dustiom bas been performed in I5 6'71 '

Using the gradient 1nvaxianeo the cxprospion for K may be

ted in the forms e
Mg —A L0 < 8 (8 @) +C @R D (5K (_"Q) ¥
P’lKﬂaA(Ge)JrB(Gq)(E’.q)’*C(Bh)*‘D(SK)(Qe) (29)

I Wy amd () are the fumctions lesorlbing a nuclcon and a mume~

leon with a mesor respectively, them fer instance

: - | .
/\"—'(O\)1)DU)O) ) A :(w,O)Dwi)J
the sffect of the opsrater of time reversal X em the fumctiem.

wy, amd (o 48 reduced te
Kwo =, , Kw,=-w,,
It follows from the imvarismss under time reversal that .
-+
KDK =D

and Pollowing Watson!?! it sam e shewn that
By analogy

Thus



R aller: IR LR ) : —trs o -l

ry A (§e>+Bc6cp(eq we(BR )+D(6K)(Cle)

e B e —dor

Myn - pewB(@qneq)-C(an)+D(6m(qe> ML ()

g

In virtue of ) —quantum being transverse (e;<)a:9 ”

and

e - =P

B(Gq)(@,q)JrD(sm(qe) 5( M(w

[\- e o Yol

W(@dﬁ._

: . L
If we pass to the orthonormalized vectors JT , 4 y and

e

vy and take ihto account the relation

b e —e Pr i bR T S

(6 e) _(Gn)(ne)+(6'JT)(:rTe)+(GA)(Ae)

then finally
M=d (e B(Gn)(en) +y (B4 ea)+d (G (e
B(8g)(8g) + D(Sk)(ge o (4)

M=~ (& P+ B (6 )] (e +y (5o A+ (6TIETh. "

For the cmoss section of meson production by the unpolarized
- ¥ =quanta on the unpolarised proton target che statistical
factor is everywhere onittéd) we have
2 2 2 e o
2 L (@)=l + |l + |y co:s +I<§ :smau?«»,- 53

In virtue of the relation between the cross sections

I(Xn-»—-p) [o(=p ——yn)

the attempt to investigate the photoproduction experimentally bdy
studying the inverse prodess— the radiatiom capture of a I =

meson by a preton may prove to be unsueceessful, Though sugh ex-
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periments are very diffisult,, nevertheless, as a xesult of them

the data may become available on %h@ photoproduction on a freg
nsutren by the mgggggga@ g;g quants.

The r@lationahip between the aucl@oa poiarisati@n <C§)¥ im
the photoproduction when the X =quamtg and the target are wn-=
p@lériz@a and the addition IF,‘to the @r@ss‘secﬁi@m of the phote-
production

NGRS R §PM*M+ SpM MG‘ N N={6)n

when the target is polarimed,ie., the Wolfemsteinm theorem of the

form

Ip = 1o <‘78>¥1'Ki

follows from the representation of the‘@npiitude im the form {1)
and the arguments ef time r@fle@ti@mlal Then @xpressi@m for %h@
nucleon polarizati@n B2y be present@d im the f@@u

2 (@)<€i}? :‘Fi{x“ﬁ f~o<P*'+-‘ﬁ—~~(xc3t—g*5 5m‘6} . ®

Let us @onsid@r the cross sectien of m@s@n photopxodueti@@
by the p@laria@d X =rays on the map@larized targaﬁe Tae state
of peolarization of particles with the apﬁm 1 is kncwm to be set
I

by the meam values @f the @p@fat@t& TQ% T,
)

100 "2 41,
Ta ' and TE, s 5 o Whieh are @@mstru@%ed from the spin- dope-
rat©r18i In virtue of the X =qmmmtun bcimg tramsvcrsc im ‘the

completely polarized ¥ —quantum beam (T M> <T?. "1> =0 19\
s8¢ that the @xpressi@n for the @?@ss s@oti@n of the meson phote~
production by & partialy p@larized b@am of K =@ays may be pre~

Bthed_in\the form .
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+ e
(To-2lin T SpMTe oM .
(7
Let us note first of all that after the averaglng over the
nucleon spin | |
1 LIy
TSle\’lS: 0.
(8)
-
(8 1is the spin of the photon), it can be immediately seem

if we use the formula

(?Sg)“"h[gg]

Por the functions of the type :F {.79, and g—%é ,
Ve may obtain¢ the same result if calculate the mean value of
the spin vector of the photon arising in the radiation capture
of a ﬂ'emesonﬁ by the unpolarized protonso This result is ra=
ther generalo For this reason &5z the term propertional to cos
is absent in the expressionbfo: the cross section of the react-
ion inducediby the poiarized beem of X “FaFSo

When calculating the rest components in (7)Aand the nmean

values of the tensors TEiE \ T})O after the redistion cap-

vture let us use the formv.lza.l‘q'l

(505, %5, 5, )M = BMB;, = (M0 Mc®g). (9
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We have for the mean values of the tensors different from

BT Q

oM e - SR (2R - 7 2eneny]

+|K|2(Aa3 Y- Za;AxAH)*Wa(JT;- me s 2Ty »”a)}
(10)

and

4 5pM M T, \r‘ 10(@)

(2T, 4= F‘{(s -5y L5,

H SX)}i \I?Ta,o=35az° 2']

If we choose the direotioﬁpt the ' ‘KEQhantun impulse for the

"z

s axis, then
3 2 2 2] 1oy
-“SMI"ITJ, ‘r{(ldl +|B1%)-] l005-=~—5l sin“- }e-
P e~ | *if X ) ) (10")
and finally the cross seetion of mesen production by the polarizeﬁ

K=qpan%a assumes the form

(T2,0in N3 2+ 2 2 a8 2@ ;
1O 9=15(0ts T2+ U {|o<| 1BI2- 1y 1208t I5(I;SII; z}(ﬂ&f

with appropriatn d&finition for (frfrﬂ —4‘ <T} M>
Let us draw out attention, to the polarization of Xjarays
in the radiation capure of )/ -measons by the unpolarized protons,

For the mean values of the tensors net cquni to zero

I <thq>3“5pw17

We obtain the expressions coinciding with (10) 42 in the raliation
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@aﬁtu?@ we cheest the direetison ef ¢the outgeling ]‘wqu@mﬁa foxr the
,{ IO Y | | |
If represeant (11) im the form
NG ENCIEL S D S RS DA |

2,9 i Con 2,200 T g

the obtained result may be written im the Pform of ¢he welatiens

[P IR s

i LS
2 T2 e

2
(12)

expressing the Wolfenstein theprew RLor the censidered reastiomo
1% weans that th@ study of the chqmmm@mm pelaviszatieon im the
rw&@%i@m'~r) ~ oy gives the sase lnformatisn &3 the stwdy of the
eP3¥s 306%lon f@r the meseu phed opcodmation by the @@lmﬁi%@@ ¥ o=
gusntso T&@ amov@ m@m@i@ﬂ@@ ach LS ﬁ a(ﬁﬁ@?ﬁimg the zusleen pelawri-
aulien NS ve wdded %@ thiso ?h@ stwdy of the aweloon @@laﬁﬁsaev
iem iz the fadia%i@m saplure gives the same date a8 well as ihe
'invesﬁiéa%i@n ef the cross @@@%i@m'f@rfth@ @h@@@pm@ﬂm@%idm e The
p@la?isaﬁ pfat@m @&Eg@t wh@r@as th@ p?@ﬁ@@ p@lmri@m&i@m i the phete=
prodmati@m is @@mm@c@@@ Wi@h th@ Cho{CL Y] 5@©ﬁi©m @f the r@di&ti@m
@aptufe on the @@1%&1%@@ pﬁ@%@ﬂ@O

C@nplGQﬁmg @m@ @@@aﬁ@@?ati@m ef the polarization phenomens im
the reaetiorns yﬁd *i: TN we @@mpar@ the ex p?@&ﬁi@ﬂ@ Leor th@

c@zrelat1®ﬁ of the p@larizati©n in the radiaﬁi@m eaptmr@
o ,
lm(())<((3r"l)( WE) CPK)} L§ Q) T"”? (Qfd}(Tﬂﬂ ’F),CK.)M‘

with ¢he additien te the— cross section of the photepzodusilen
{ypp . when botk the ¥ =quantwi bear and the target are peolariz-
&8 v ' ‘ ' '
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Lop =7 5pM™M(Ba ) (Tik b, Ck)

~ Por the serrelation To{@a)(5h)) we bave -
e e —ha i - —-F'\ .v B T )

-2 Lo(0)((Ea)(5B))= —L{(d 5=y )(aA)(JTEa) ~(¥6- 8" (0T ap)s

e e o i L - b —&-—B-

Crpy? *’F K)(QTT)(BJTH(PS +,3 5 Naa (&amgé +X*5)(ah)(éh)}

'ié“eam b@”paxtienlarly g@@@ fr@n;hcre that

i - e

<<Gn)(srr)> <(6‘n)(5m> <(6:rr)(6n)>-

210 (OGRS ==(yd™ 70)

(13)

For the addition o the cross sestiem ef the phetopreductiem we
obtain P

——— o "‘i-'

opl"’l M(QCI)(S , i'?:-{(o(z( OLX)(QL\)(JTB)-_,,

wé -zd“é)(amm } H(pg +p x){am(fmn

+(}36 ﬁ*é’)(aa)(lﬁmﬁ-(x(s +x’°5)(am(&n)} [w)
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If the results.of thefexpréim@nb on the investigatios of the po-
larization‘borrélation‘iﬁ the radiation cgpture are availableo
ice., being aware of the combinations (d.X*Fwifxp;(dﬂ§facx*6)
etc oné méy'predict the resuits of the éxperiments with the polari-
z6d beam and target. This can be seen from the comparison of
(16) and (13). Therefore, these expreiments are not indepéndent.

It can be also séeh:fioﬁﬁ(ij)‘and 616) that the relations

of the typs (12) occur whenfevén if one of the vectors GO or
f, are directed along the mormal 1 . The analoguus conclu=

e

sions arise when in (13) and (16) §  4is changed for T})hn,

3o Compton Effect

e o e e

The ampiitude of the Compton'effectkmay be presented in the
form (1) but for ghe elastic scattering M must de a scalar.
Using ghe usual arguments including the symmetry under time re-

versal we have the most general expression for M

M =VA(‘§§") N 5([‘55"]?) xC (8»’;") (SL?),+ D (Jg‘?") CB:“[’E?J) +
+F(ofee])+E[Gi e @Eae) LEERE ) an

where "a and.“al ﬁare tﬁe pﬁiéiization’ve¢£§rsmbéfoié and éfter

the collision 722“EJ ‘and JT are constructed as earlier from

IR o , S . ,
the unit vectors K and Kl at the directions of the guantum
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momenta before and after scattering. Expression (17) has 6 terms
as it must be. The expression for M may be presented in another

form

M=R(28)+R,(83")+R, (6[e'e]) + R, (5[8'3]) +

R {(GRIG')~(FKIGEN] R {GRN(3' OH-GhieD)
o %)

if%we introduee the veetors

—b-,—y-

S=[ke] | 3=k
Under time reversal
—— —- —~ ] —
e=¢e" |, & =3
{10-12]
- In some papers’ the expression for Compton effect
amplitude was found which contains the terms not greater than the

linear in frequency

02 e
e B -L (g - 8 )k(@-[ee]) 2#‘2 (6[6k'5 D

~,

(18)

e i ) o
-1 }:[(E*K)(Gb’)—( K)(63)
where .}L, is the. magnetic momentﬂ of the nucleon ( k in (18)
is not a wnit vector). )

We get €rom (17) for the cross section of the unpolarized
beam of (‘-rays on the unpdlarizéd target



iag (8= '3 ) Mfeg[w (Ry+R )R, wj} 1+CO§38)+(|P =
(R, %cﬁae)ﬂ%)&? Pw 12) (34082 0) e|(r A Hq(rf RO+

NCARCE 0320)beos B

L

(19)

The waitary sonditisn of the S-metrix leads ¢o %he optieal thesrem! 13!

G, = 431 Jm[ R, (0%) + R, (0°)]

_— (2@>_ .
ﬁhef@ Eh.ris'ﬁh@ total cress sestion of QM@vimt®2&681©m imv@l§=
iag beth elustie 8@&%t@riwg and 4melastie pL@c@ss@so The im@quaiic
Ly o y ,

(21)
Pollews Frem (20) f@r ghe eross s@@ti@@ @f f@r@a&d @la@@ﬁ@ @@&@=
ﬁ@rimg I (@©)o in viztue of %hi@ 1n@quaiiﬁy th@ elastlm @@&%ﬁ@rimv
at high emergies is feound te be peaked Porvard and @@m@@mﬁma%@ﬂ gm

the s#all solid aagleo

AW =T 6° ¢ (—f&)a G, ={I,(9)do.

5 )‘J - (22)

2 The existenee of inequ ?i%%y (21) for the slastie scatter=
ing off § ticles was shown in and in & less gemeral case by
‘Raritalid] as well as by Karplus and Ruderman (see}l9 { This ‘in=

equality was first pubdlished in a bief necte by Wi@kxl whi@h re=
®ains uwanoticed AR AR RO
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Izequalities (21) amd (22) reflect the main features of elastie
seatterimg 2t high encergies witheut using the optieal medel. Tm@
expression for th@ p@lmi%&i@m @f ﬁh@ mou'nueleén wh@m the
twg@ﬁ and the beam are tmpolarizeﬂ |
@(@K@)g mmeme{(w R+ [(Re R,)- (R) P)]Coo@ (RoR)on £
(23)
@@M@M@a wii‘sh the @izpr@sﬁsi@m @@&@g’nﬂning the a@inmthﬂ a@ym%zey
in the @rom section ef the Cm@m @tf@@& on th@ p@i&?ﬁ.ﬂ@ﬂ mml@@ma
Let us mote that ﬁhe -magaitudeg R, amé R, did met entez ima@
(2 3) ° ¥
Phe meagn valwe of the phetesm spim ( and the gure@ponmm@
addities te the sress sestion) whem the wws mﬂ the b@m FAC
umy@l&?m@d tura eut into zere as well as ) em pb@%@ﬁ@@m@ﬁ@no
This Fesuls sam ve ssem from the dim@msiml omue@a&i@m@o Phe
ROAR valu@ @f the spim mmd@:r %h@m @ommim m be dirested
w. T& snly pg@md@m@&w = the noml n ° Sﬁ.me feor &ho photons
spresding at the 7 amis <S50 =(Syr=0 thers remeins
te semsider only (537, but (5 TN =0 | -
Ysing (9) we have Por %h@ BeAR values Ta m | different Leom

Z8T®

210(8)CT, + 27 = N5 {|R, I3+ Re[RE (R, + R, co30]]e ey



Por the ad@ition to the cross section of the Compton—effect when
the in@ld@nt K -quanta are p@iavigeﬁ the sxpressions eoinciding
with (24) are obtainedo

6o Coamncluws ion

XIS ALY I N IS

The mxt@nsi@m\@f the @@@s@g@@n@@s of the %i@@wf@vérsal in=
variase® {0 the reactioms witk the p@rti@ﬁba%ia@ ot Y =Bays is
the main result of the present papero The gxpamples of the Comp-
tonveff@@tg phot@pr@dmction and E&@*a&ﬂon @thﬁﬁ@ of pionb Vere
@onsid@?@ae Th@ g@n@r&lizatibm f@? %he case @f any mina?y reaction
(with ¢wo particles im the 1ni%s A and Pigsl states) may be made
im an anal@@@m waPo

Apart from tmmo?@ﬁical this ?esui% is of experimental in-
%@E@ﬁto For instan@@g ths utm@y of the nm@laom p@la?iz&%lom in
the &@uter@n photoproductiom giweb the same infOrﬁ&ti@ﬂ as well
as th@ ?&diti@ﬂ c@@ture of the polarismed nucleong whereas the
atmﬁy of the X’cquantum polaxithion in %he neutrom radiation
captmx@ by a proton is @quivalem& t@ %he investigation @E the
d@m&@?om phot@ﬁisintegxatiom oress sew%l@n by the polarized Vo=
Aquan%ae ' | |
’ The Telations between ﬁh@ p@lafimation ph@nomena in the
reverse reastlions as well as the relation between the averaged
cross sections are bassd on the inveSfance of the interactionm un-
der tims reversal. However, in contzmast ¢to the "semil detailed®
balance for the Wolfenstein relations‘it is essential whéﬁher—&he

spave parity 4is conserved or noto., For the illustration let us
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consider the elastic scattering of neutrine ea the spinless par-
ticléu Ir bnc will not require the invarianee under4space grd ti-~
me inversion the most general form of the seattering amplitude
will be

M =a +B(GRy+c(GTT)+d (62) ~

(25)

The last two terms being pseudosoalars‘under space reflection are
transformed in a different way under time reversal., If the time
reversal invariance is conserved in the absence of the space pari-
ty conservation ( the combined parity)”the'lasf:term in (25) 1s
absent, Thoughﬁ in the considered case the detailed equ-ivalence
remains trivially the Wolfenstein relation is absent, If d =-0

the polarization as a result of the unpolarized'beam scattering is
given by :

1,(8) <6‘">ie =(a'B+abh+(act+aleiFribe - beh)R
R o (26)
whereas the addition to the cross sectiom If> is found to be pro-
portiomal to |

(@B +abyn +@atc+achT-i(b'c ~ct )R

o 27
Although both the polarization and amimuthal assymetry present
the same information (the identieal oomﬁinations of quantities
enter £into (26) and e7)) but the Wolfenstelm relation is absent.

'
L.
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Taiteny CondiElens

Phe mml*&s@;iﬁ%f @@@é@am *@@@@tm@r with the favaizames re-
",quirmm ) d@ La@zé*f_ te® thag &mﬁm? of indepsndent varameters pe=
 eeanEy few #zm@ r‘gil@égﬂ@s»l amlysie of the expledimental
| @@%o ﬂ@@ @om@ﬁ@@:? the emrgy segien ef -y —puents elese
' ?@@ 390 MoV vhen fn tio photen faterastien wiLh the weeloems

;m@&@@@ @m@g slastie seatteming only the phetermedvstica of

‘ @ﬂ@@l@ @ﬂ@@@ COOuRSo ‘ﬂ@ ﬂmmo@ the 3 =& 3 S=matwrix teleesribe
| m c@a @z‘?ﬁ’@@@o @m m@ewmmm ) 20 the radiaticn eape
tuge, the sentteming cmd the ohsmge ezekonge of mesease To be
rione) @@fmm@ 1@% ua sensider the @empten offvst on the proten.
Im thi@ CAD9 WO Ry m@eﬁ@@ 8h@ unitesy S—anatrix %o Secoribe
tkv@ w@@@ﬁm

+¥) —- N (ﬁ\g’;“)i op .;;:&;{-l-n‘(ﬂsia)j dﬁP—"’“} n

€801}
A — Op(%,)) ﬂp__»ug {; )g gp,..@—. on

en— (e () O — PG5, a’p —yp

(the sleummts of a0

PR are gj&?@@ in the bWrackets and
SH,/{ - Sév{a‘ ) -

It we dof nek take inte accown® the isotepic invarins
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it is necessary to introduce another un;tary matrix, involving
“P== P (8,)) On=mp (Sp)i yn—"P (8)
om0 onmon (5 gn-—n (5

~p-yn (S3); On=—yp (53| fro-yn (S50 u.q

for the processes ihcluding the Compton—effect on the neutron.
The unitary conditions make it possible €o express s&parately

for (A.1l) and (Aaz) 6 independent complex quantitiles 8' through
v6 reall ones by introducing for instance, three phase shifts

4)5Z~,5é : and three mixing parameters ) - ‘V ’ .
~ Then R S |
214 , ‘ 2 R0 o |
5“:_ € (cosYRIY -Co50 3inYdiny)+e (sinYady +c0583iny (03Y)-
x e""'g? Sin%B SintY

51@“3 8’(@&\0605\;) cosesm\mnty (quloojtpwoéemnt[)coéw)*' s |
| +e,2‘ 5(5”1\?0054/+cn565mty00:stp)(smtfsmw oos@oowwéw)~

¢ Msin0sing cosy
513.;;9 . v'(mblpcabql'-‘c% Gsi‘mfSinq{)SihGSinLr-BaiSe(Sin\PCOéL}H,
+00585inYy 03 LF)Sin’éC€16LP*E"ai(%s'"'ﬂec“’f’@5‘"“"’

S, o
S??zea (SmLVOoskP«rCObGSmLPOOéW) +B S(Sn‘nkpsmky-

~ws@w5kpoo5ty) e J3Sm Gcos q;



o 18 =

LU0y mesdro wdneool
,52533 ‘&“G&n?@wWMb5?*WW59$WVWD5W)+

2i 0. ‘ RN N | 2i d;
+e 2Sa‘neCOf)‘P(Cﬂf)@COblPCO;’)L[/‘blanSIh‘{/)“‘82‘ 55”’7@@59(:05\)}’

213 '
,. 533 =2 Sin%e Siny + ea'geSJna@ COﬁeLF +82'53C0:526,

Negleoting the reactions with  -rays l.ec, 18 0y =620

only E”Q»E”ﬂ and 5“2 are different from zero. and the familiar

ﬂ expressions may b@ @btainad from (Ao3) for the elements: of the 2 x°2
s - matrixg‘V 'Y beimg the mixing parametero The quantdty @
@hara@&erize@ the @ffoct of the radiation processes.

‘ Tnstead of introducing (the real) phase shif¢s and the mixing
parameters one may do iﬁ amother wayo The unitarity conditions may
be used in the form of th@ optical th@@f@m genevaliﬂaﬁi@mll? 18]
to determine the complete set of the expsriments 1s by am@l@gy‘t©llgl—
in the presence of ohly the elastis S©aﬁterimxo Tu@ mnitary condit-
ions make it p@ssibl@ to zeduco the number of n@@essary @xperiments
(from the standpoimt @f the completely phenomenological a&&lysis)
up to the total nunker of &=GSFEE indepgmd@nt terms 1in the ampli-
tudes of all the reactions which the unitary Smmaﬁrix invelves,
When taking into account the radia‘cim;zpr@c@ssos in the mplitudes
ef the meson nucleon scuttering there appear the isstepleally non—
invariant additions and ﬁm th@ gensaral ease the number of the tsrms
reaches 20, Assuning the matrix elements for the photeproduction
and the Comptron effect:t@‘bp_pr@por%ionalvt@,5% "~ and Bﬁ respscti-
vely and @xpanding (A.3) we obtain that in the processss of meson.
séattering the taking into account of the radistiom processes leads

: 2
to small corrections (of the order ef € )o We shall comsider, the-
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refore, the phases 5'" dﬁd '5é"eoiiciiiié with phéééé‘ﬁ;yﬁis@ata
terimg in the statos vith the 1sotopic spins T= 3/2 ‘and T '/2
respesctively (see Appendix il‘zol)o Oa thc othcr hsnl thc off@@&
o NN scattering o elastic soa!tcrin; ot ‘( :&ys on a mu@l@r&
is fowmd te be c@nparablo with the magnitude of the 'h@l@ effects

Some consideratiens oomccrailg the locrcasc of tho nunboz .
of the paranotors in the s-nutrix aro given 1:‘21'22| !h@:efoo  ;
re they are mot diseussed hereo R A rﬁ"~"' ‘

The @xpgesgion for the anplitnlo ot the 00-)to. offwet (1@)
is mmitary omly apperimat@ly simco, flr illtaloe, tho right hnmd
side of (20) is eqmal to sers. H@vonr, the n:mauu : |

(7,001 + Ry (] < RoFy 0%+ f?e*(?,o?)']

BOCOBBARY f@rj(lé) boimg,@orrqotp is roiliqol,ﬁithngQd~?,,§ggim@§%
lemo R ""’_

It sheuld be noted in comslusiem that when taking into a@©©mm%
the cmmgidcga&i@ma @omcermimg the 1sotopic 1lvarian@o the same pheaE.:
of 1T - N scattering enter into the S -meteix fer the Cempton
e?fect en the meut¥em. This gives use to seme similarity in the
Cenpiue «"Peet on the meutrem and elastis ldsttoring of Y “Feye
or the Pretem.
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