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The electromagnetic decays of the X°(96O) and

mesons have been studied. The decays with the Dalit*.,pair pro-

duetion have been analyzed in detail.
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Introduction • ,!.";...Ч-Л-::.'..-• '..%-.

There are two main candidates, the X (960) and the MI420)

mesons, at present for the ninth pseudoscalar meson /1,2/. The

spin-parity of the X°(960) meson has not been yet firmly estab-
rP

 o
 — _

lished, and of the two possible hypotheses t/ (1 )л О
 a

nd 2 , the

latter is even more preferable than the-former /if. On the other

hand, the alternative hypothesis for'the 1S(1420) meeon spin-parity

is t/ W • I
+
. In the paper/a/ an estimation for the E -* 2 J'

decay probability has been obtained assuming £-£'mixing. The impor-

tance of the experimental study"of this process' is emphasised as

the detection of the Б —+ 2 У decay "would unambiguously solve the

problem of the £(1420) meson spin-parity in favour of the сГ hypo-

thesis and completely exclude the other possible I
+
 hypothesis.

The interest for the experimental investigation of the

X°..,-*-'2if "Ails/has been recently increased. The experimental study,

of the Ш 4 2 0 ) radiative decays may be appeared very interesting,

since, according to the available estimations Д Д the branching

ratios for these decays are not small.

In this paper'W shall mainly consider the rare radiative

decays of the X° and £ mesons with Iklitz pair production. In cases

when it makes sense, tlie possibility for determining"the sp. -pa-

rity of the X° and E mesons by their radiative decay will be em-

phasised. — " • ' . _

I. The radiative decaya of the X°(96O)

1 e ~ aecay., ^ -

For th* JP U 0 ) - 0" hypothesis the formula for the width of

the X° -чгрГ "decay is well known: -
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where Qx # i s determined ,by t h e matrix element of the X - * o J

decay: i „ .. - 4 , , • ' ' ' - < •- >'

Assuming that- the foim factor frfyrf А Д ' _ ^ e r e , - ~ •

/ - f } i 8 a-constant'/*6,7/ at small energy1 separation (^200ИеУ),

i t will.be easy to calculate the conversion coefficient, Kn«

and ^-Ьп Halite nlot distribution for

the X° ->p e+ e^ decay with an accuracy to A/faz

AL с (Mr - У/) '- .

Here E (B^ i s the electron ^posifcron) energy in,the X, meson

rest frame and LZ~ 2 HX(E^ £ j * # д - М*„.. L ,

As the energy separation i s small, the hypothesis (Г cannot

be distinguished from 2~ for the Х°(9бО) spin-.arity oy means, of

1,he magnitude of the conversion coefficient .K and thejlalitz

plot for the 1° -»"P e+ e" decay /в/. One can show that the converr

sioji coefficient and the Dalits plot distribution for the , , ^

x

r i -rp e+ •" in the case of J U°)* 2" coincide within an ac-

curacy up to the terms j % * ^ fe ,with:the formulae i3) and (4)

obtained on the assumption that the X° meson.is pseudoscalar.

However, the study of the correlation between the relative

• momentum" of pions from the J)' meson decay and tha momenta of e* e"

pair in the f meson rest frame allows ьо distinguish between hy-

pothesis (Г and 2~ for X°(960).-
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For the alterative J (#) = [0" % e depeiidemse of the

distribution of the decay pions on the angle of emission is sharply

expressed

„here 9 is the angle between the directions of the positron mo- ?

msntum £ and the X° Be8on" mombatum -'K in j." rest frame, У is

the angle between the directions of the X° and the <X+ in the same

is the angle between the planes-formed by the vectors
frame,

Zp and к-tf .
A F.ood agreement of the 'experimental date- on the X

J
P
 U

0
) -

r
2 - hypothesis is achieved with the

of a simp'Je matrix element fl,2/ '

• The distribution' W(&je/) calculated,using this matrix

element, has UAIU Г<

the 1 * P ••>.-•«!«-#*» « M ^ e f sufficient -tatiatics allows to,

distinguish betwe^m the hypor.he.ea, tf" and 2~ for the spin-parity

V
of X (960) meson

у / . „ - , Xw-» e e an<Li.

experimentally Wudied in

M - 'bo « « « t l - 'bat X» M is p..»d=--
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scalar, is equal to about l/ffO. In .this case, however., because the

energy separation i s great, the form factor ftpM i n u s t b e t a "

ken into account. We have estimated the conversion coefficient

in the vector dominance model. For the vertices f^y

йх % we have used the^relations of SUtf) and SUwl6) symmetries.

Th/ratio r(X°-*te*e)/r(X°-+f*) ,1ms appeared to b e j ^ u a l , t ^ 6 ^

while the relative decay probability I (F+**$J/'r (* ~* J ~ °> '

x ° - ^ e

+ e"

For the two possible hypothesee J U°) = 0"/and 2" , the

uecay is suppressed, by a factor of (»*/мяГ~ Ю"° since

CP u°)= -i /V- J . •
If / u ° } - 2~ , then the strong decay Jt°,-^ l^ ie sup-

pressed because of the.centrifugal barrier,-and theC relative contri-

bution of the radiative decay modes must be great ДЛ_ТЬ1в qualita-

tive remark is in agreement with the..experimental values: Г(Г->/*)/

.irixuM)~£>i,r(f~ir)/r(**-*)~*&'ln thi8 case the v™*^-
lity of the electromagnetic decay X° -<r ̂ ^ T " »ay_also appear го

be not small (about some per cent). The experimental observation

and the study of the italit* plot of the electromagnetic decay ̂

X° -_• гя'л-jr
0
 would' help to clear up the question "concerning the

$ meson spin as it was succeeded in obtaining some arguments in 'fa-

vour of pseu'doscalar П -meson by the help of the d e c a y . j H * ^

II. The rualati»* decays of ttlifraft^ m»eo» .- :

1-7-The decays Ь —+2* , Ь —+f*- ^

As to the existing alternative spin value for MU20}, i t i s

very important to «udy tthe radiative deeay» л ̂  ff jJl^J~ *

The probability of the decay Ik — W .estimated on the as-

sumption about the' kl t ' » 1 ^ ^ Ь ^ ^ * ' * 1 в ^ " ^ * О - * ' 5 < k

is great: f(E ̂  2/ ̂ ЗрЬ , 1ОСЙ)>Г .-* Л . ^ ^ М



These circumstances are in favour of the experimental search for

K-meaonradiative d S ^ s V 'the detection of the decay b-*- 2f would

definitively prove that 6(1420) is paeudoecaiar and completely ex-

clude the other. poaeible
r
vfrlue- J - U i k l l .

- ^"Jhe^detection of the decay К -*f( and the investigation of

its distribution with respect to the angle 9 between the relative

momentum of the pipns and the t- quantum momentum in j meson rest

frame is of interest. If J
P
(b)« *>" , then *(*)~*in

2
0 . The devia-

tion from the distribution sin
2
0 is incompatible with the paeu-

doscalarity of Ш420), meson. For the hypothesis J
P
U ) » 1

+
, the amp-

litude of the transition,Ml leads to the distribution H ^ J - I * coe*0

while the pimple relativists matrix element 7-f *
г
ф$МрЩ

( £ and PY are the polarization of К and j> mesons, respectively

•>... The decays К -~ P ^ et, h -~ Г S e' and ь - »* «"

If £(1420) is pseudoscaiar, then the conversion coefficient

К =Г(Е -»f'i е- )//(Ь - ^ V )" estimated by a formula analogous

to (3), is equal to '//«" ' -Any deviation of the aistrioution

4K
Q

t
iJ) for the decay i, -rj» «; e' from the distrioution given by

the formula (5)"shows Vevidence for J
P
(B)= 1^ .

' ' h^ iU7 S*' \ *** *"*• *
П . _ у / Г / L vit" \'~ t /i#<- while the vector do-
Б-»Г e* e")// lb-v*T ) - ' /УГ « ^

 r
.
/c
,-"

minance model gives *Y ' ' , / •/

For the alternative J
P
(B)= <T the decay ь -+ e

+
 e' is sup-

pressed by
 a
 factor ̂ / * Ю "

7
 due to the helicity conservation.

The detection of ̂  .decay «,-* .* i". therefore, *ould show an evi-

p ' < • ' " -
dence for J t*)*'•'!• * '*'
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I I I . MQ(953) meson , ,

Л» evident /I?/ »'r th. existence Of a »«» K°(953l reso-

, . »/.'зг" «пи »*»V' haV been recently,obtained'
nance decaying into J* x a n < 1 , , , . . „ , , ^ ,

i n * „action * > - «>«' • «- ? !«-— <*." «*« f J
Х"(96Й U thkt th, » V ^fectivi iass Ь в й - ^ *.•« - "

tne
i 3Tso«o p ic. ^
careful analyai. of the final •*'* \ *•*• A7" "

The . ^ . t e d ЪЫЫ*Я »f «и ' fact ̂ 17 -»«•

AP(«)-0*I- and th. decay *~f' «•

finance « e l . this e^Wtion '„ Correct" — - ^ - -

do^nce „odel do.. not ludt the nu»b,r of the
vector

.'«,
5
. ebsential i. now the ,«estWabout

and the С -parity'of the'n» re..n«oe.-Since th. *~r *-t

l » Л the px
the С p y
observed, then .(*)• X - * a high prohabil», Л. the

i. distriWtion is' isotropic, th^, i t ^ l l be .ore na-
-i.

№r
ai to - * « ^ ^ T : ;

the detection of, the dec» M° - . ^ and the. „arch

in the reaction К > - К > « ~ .«•.^°
r t
»°

t
;
 r
.,

T h e author, a r .The author, a U ^ H ^
S.H-.Hatin i .n, . . .» . : Valuev, V . F : v i , h n . v * y , a n d e - p e c i a l l r ^ .

Ogle»et.ky for_helpful . d i s c » s . i o n s . „ ' ' / ' . . , , * . _ - n
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