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E -y —CMellMBaHUE H pafHalHOHHbIe pacnaae! ME30HOB

" OBcyxnaaoTcd ClleAcTBHd E -7 ~-CMemHBaHHH B MPEANONONEHHH, 4TO Ae=

BaTOe MECTO B IICEBAOCKaldpHOM HOHeTe sauuMaer E(1420) ~-Me30H, [Ipube-~
neHbl 3HaYeHMs WHPHH pacrnana E+2y ,E+py , E-swy u Ops,BEYKC/IGHHEIE B
pasau4HbLIX MOAelNX, HaunGonee npenanmTeanoelaﬂaqelme T'(E+2y)~

cxanapHocTs  E =Me3oHa, a MCClenoBaHME MIMPHH PAAMALHMOHHEIX paclanos
.E -Me30Ka HoMmorio 6: B BHIGOpE npaBH/ILHOA MOAENH. . :

- - .

: HpenpuilT O6neaMHEHHOTO nﬂdx:ﬁry'ra Anepubix uccaepnoatuh. '
. Jy6sa, 1970 '

- (200-<300) k9B OKA3bIBAETCH foBonbHO GombWMM, & lHpHHa pacnand Ev»pys
{4 10 MeB. OGHapyXeHue pacnana E 52y OKOHuaTe/lbHO AOKa3ano 661 nceBaoO-

Sybor W., Zaslavsky AN, ' E2-4976

E. - nMixing and.SOme Radiative Decay Processes
The -consequences ofE-‘-n mixing under the assumption that

net are discussed. The width values of E- 2y, E-py + E a0y,
ete. found in various models.are presented. A value T'(E-+2y )~
~ (200 ~ 300) KeV ‘turns out to be rather large, the decay. width
E.+ py being =~ 10" MeV. The determination of the decay E -2y
would . prove the pseudoscalarity of the E -—meson, the investiga-
tion of the E -meson radiative decay width would help ‘to Select

) rjeasonable models, -
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» the E(1420) meson takes the ninth place in a pseudoscalar nho- 1
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L pse'udoscalarity X°(%0) in previous papers was' not final ‘Thek‘

e E—»2y ‘E-py , E —»my ' etc. obtamed by the method of .

'
2w gk

' 1 At present there are two main candldates for the n1nth . ‘
k pseudoscalar meson: X° (960) and "~ E(1420) mesons. ' .
' In the llterature,' espec1ally in theoret1ca1 papers the X (960) e
meson is taken as the ‘ninth pseudoscalar one, As is seen now,

this tendency may be irregular, since the conclusion about the, Sl

‘spin-parity. 2" for the X° -meson, is possible as well as the U e
ispin—-parityvO; / L 2/. Avallable expenmental data do not exclude ‘ :
it. e : - : : . . \‘ ) - . . .‘ ey

" Let us consider the ‘properties of the. E(1420) -meson under
‘ the condltlon that this meson is Just the 9th pseudoscalar one.
i, The effects connected with" X —77 -mixing - were considered T
!ln detail’ in a current algebra/ ! / in varlous ' models/5 6/ by many A :
x‘authors begmnmg from Dalitz and Sutherland : :
.The, consequences of E=j mixing for the . radiative decays RN g
}ref./?/ are dlscussed m th1s paper. ‘ '
The mass formulas (presented in deta11 m/ /) whlc;h unambl-- : ‘

. guously select 'the partlcle with a mass of . o ‘= 1.4 GreV as '; N S

the ninth pseudoscalar meson are con51dered in § 2



- , The probab111t1es of the radiative decays ‘E(1420) 22 y ’ E -.p y .

- on the models, The most preferable value T (E 52y) - (200~

- tance since the determination of the decay E '=+7yy would defm1-4 :

ry breakmg the mass formula

S 0 v » N
- (not the X ‘meson) as the ninthf pseudoscalar'-»one."As far' as

- now dlscuss the r'ad1at1ve decays of the E —meson. :

'mesons are wr1tten as follows‘

't1ons of ‘the - radiative decays of the E(1420) meson,

E=q mlxmg for decays amphtudes is consxder'ed in § 3

CES -.a,y ,  etc.. obtained’in vamous models ar'e glven here m. The :

r'esult of our:calculations, as m»the'case of X - mlxmg, depend, .

300) KeV 1s rather great, and owing to a large phase volume

the decay width E s py is equal to =10 MeV accordmg to our. i

. estlmatlons. These conditions favour the exper'lmental mvestlga— R

‘ The searches for the radiative decays are of great 1mpor—\

‘ tely prove the, pseudoscalamty of the E(1420) meson a‘hd'w'ould‘

completely exclude another' p0551b1e value of the spm—pamty 1

2 Under' general assumptlons on the type of SU (6) ‘; symmet— E

. I . : . . 9 ot . ' L . Lo

vm2 +m2'+m =m? +m¢2) +.m". _ (1)
o e 18]

was -obtaines . in ref,’ ™, ie, the sum of the nonstrange meson

squared masses in pseudoscalar and vector nonets is 1dent1ca1

{The formula (1) unambiguously ‘selects the E(1420) meson

in this caseé, as ‘mentioned above ‘in’ § 1 there is'no expemmen— o
tal pr'oof of the pseudoscalamty of the X° (9%0)- I 2/ let: us " consi-
der' the E(1420) meson as ‘the 9th member of a pseudoscalar' nonet

w1th E n m1xmg angle equal to ‘=6, 52 Under' ithis: condxtlon we

.~ ¢

3. ’I‘akmg into account su(3) Wlth octet br'eaklng the

e 0
: ?,matr'lx elements of the r'ad1at1ve decay of o, 'r] -and E(1420)




T(B-2y) =M cos0 +M (1+8)sin0 |
T(r]—»2ry)—_Msm0 +M (1+ 8)cos 0; TR _‘ (2

T (77 »2y)é\/3_Ms .

‘where M , "-and Mlv‘ are octet- and singlet amplitudes; B~ is‘:
the SU(3)* jbreaking contribution,- 0 i; s —6.50.'As i's'easily seen,
there is no relation between matrix elements T(#° ) T(y) ‘and T(E)
since the number of independent’ amplitudes is equal to"three.

In order to vrestrict the number of amplitudes, différent assumptions
are made, and, the results of the calculation depend strongly on:
them, E“cr example, under different assumptlons/3-5 for r"(x »2y)
‘the Values, varymg in-a wide range of (1—50) KeV have been
Obtained, A’ "similar unamblguxty of the result and 1ts dependence k
- on the model obvxously remain under the assumption of E- 1;

mlxmg.

a) In the framework of current algebra and techn1que of
hard plons Rlazuddm ‘and Sarker have obtamed the follow1ng

expre551on for [3 /3/

i

T( 2 ) Cm2 2 2 SR
Bt A bfoodn lws 8 2 =fy o
: 0 . g ) —
- T(ra2y) f’la m 2 gwtghfﬁ
where f 'fq’ are the decay constants of the correspondmg
R IR

partlcles. The vaiues of the. constants in thlS formula are not

well: determlned and the authors use. two dlfferent values of A
L s t
We follow the1r ch01ce and obtain for the breakmg parameter ﬁ
dependmg on gg :
8 .
, : 0,57

. - { 1
A 0,3



-Usmg the experxmental data/ / ‘for F(” ..2},) and r(,,..zy)
~we -obtain : from the formula (2) ‘ '

' (155+80)keV , U “
'F(E-»2y)-f-{ ‘ . ) | ) (3)

(260 +100) keV .

Large errors in the determination of T'(E +2y) results - from the
errors in: the measurement of the width of the rad1at1ve decays
“of %  and g -mesons, _ . S ’

' f‘ollowmg Dalitz and Sutherland/ 7l , knowing F,(E»2y ) ltls
easy to calculate T'(E »py) and T(E swy): R ' '

L . M,(1+8)
‘F(E*2}')"‘““‘; ( 2m'E‘.)2( 2mE)3[ S My LA .:]?;.
Lo 4 P B Py "‘ wgd
R : M. T P
Mg(1+8) o (‘%_)
T e, B s
£ 0028 [ et )"
Sy M) gl ‘
M,
L (s, 9+3 5)MeV e PRI |
(144 44) MeV T R 5
6‘.



(072+036)MV
F(E"O)}') 2 €

1(—&..—.——@.—-),1"(}3-;@;}/):{ o (e)
< I (E »py ) mz;g-m2 : : (1,2 i0'45)MéV :
' o ~

: The E-p. mlxmg, angle, bemg equal to —6 5° dlffers from the
'mxxmg, angle X —17 .ADue to this fact the ¢ ». gy and m—»ny de- .

“cay rates are dlfferent from those m/ 4l

calculated under the

3 }assumptlon of X ..17 mlxlng and are within the hmxts of expemmental
»est;mates , ’ ] , v “ /
© (@1042)keV. (3,14 +0,27) keV

T any) =l ' T (w-ny)=| S @
: (175 +15) keV . (1,90 + 0,16) keV..

e Tne exact SU(3). ,‘symmetr_y taking into account E -7+ -mixing (8=0)

' predicts a somewhat greater-.value/gll of T'(E »2y.)
.. T (E—>2y)= (425 +. 140)keV

E and consequently, F(E —>py) , T(Eswy ) ,‘tyetc. are also shifted:’

F(E—»py) (18,5 +65)MeV . T (¢ 7qy)=(120110)keV.

_F(E—»my) (192+068)MeV  T(w-qy)=(042+004)keV.

e b) ISH 'Matsuda and S, Oneda have'recently obtained. the
v ‘followlng relatlons for the amphtudes T(g’ ) and T(q) in their -
model - of JSU(3) breaklng/ /

_ ‘ G- 5 3 2
Mo 20 1 T, Them) 1 el
‘T(rro‘—'VZy') .\/3_cosop ‘mg,-mgy T(rr—>2y) .‘/'T?'—Si“op mz; '_»mz
, , v ' n n : C no .




Assf.tming that n'aXQ'(_%O) and 0 = = 516.50,' the authors have
~ obtained ek ' '

T(17->2y)=—-T(7r°->2y) (15 17)
v

In thls case 1"(17-»2)/) is larger by a factor of (2 543) than s

the value predlcted by exact SU(3) fe. T 17-»2y) (400 600) eV. -
ThlS is not far from the experimental value I‘(n-» 2y)=(1, 00+0 22)keV.‘
and thls is the main result of the wor'k/5/. As mentloned in §1,
‘our assumptlon consists in that the E(1420) meson is the, mnth ‘

pseudoscalar one, In this case the formulas (8) glve .
T(7- 2y)= -l_-_T(no-_» 25) x.(1,16 - 1.18)
V3,
T(E-'Zy )—0,82T(n »2y )

We -obtain- that 1"(,7.. 2y) (225 1.55) eV.This is. in a-sharp dlsagree—it 5
ment with experiment, Thus,. if 5= E (1420), the 'model involved
n/5/ does not improve ‘the SU(3) result'for r (17-' 2y) .Taking - g
into account the vxolatlon ( x. =0.1" ) does not change thls
statement In this case a’ small value of F(E—»Zy) =(5,2+ 1 l)keV ‘
~1s predlcted for . the: decay width E-»Zy ThlS value &gmﬁcan—ff 2

tly dlffers from the r'esult ngen by the formula (3)

c) In r'ef/ of the width of the decay E-»2y is’ calculated
- by us‘in the- model of broken SU: (6) —symmetr'y with a spec1a1
type of breaking. An anomalously great value ( - ~ 1 ‘MeV) for
;F(E -»2y) is -obtained, the- apphcatlon of the formula (4). gwes
- 40 MeV for I’ (E -»py). The vector dommance does not - glve
predxctlons with a high accuracy' nevertheless, these results tur'n R

“ out to be overestimated..




g : ra1s1ng the ‘problem - and d1scuss10ns B.N, Valuev and S, B. Gera--

6. P. Singer, DESY ;69/35 (1969); F, Guerra, F, Vanoli, G. De

.

4 We have d1scussed' ‘some model for: the calculatlon of

E: -2y and E -»py " under the assumptlon of E-n m1x1ng w1th.

the m1x1ng angle e'p =,-6 5, The mdth~values obtalned 1n

varlous models are presented in Table. As is seen, the: results
strongly depend on the model The most preferable values are;

" [‘(E—»Zy) (200 300)keV and T{E-py)- [OMeV calculated in the :

: Rlazuddln and Sarkers ‘model

«

In conclus1on ‘we stress that the exprlmental determmatlon

: of the ‘decays E—»2y ,"fE‘..py and the measurement of the1r
vmdths are an 1mpor'tant task The solutlon of thlS problem would

-~ make clear the matter of E(1420) meson' spin-parity, would be o ‘

o cr1t1ca1 for the considered models and would permit to select bet- s

ween them,

The authors are s1ncerely grateful to V., I Oglevetsky for

12
simov ‘ for discussion and useful remarks, '
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" Table

Model .

Llg=2y) . 0 PLE*2y).M

T ’(.E-r,p}"‘)" L

. T(E~wy ) . ‘

Model °.

s Lﬂ:o,S? i
0,3

tnput -~ ((260 +100) kev

{ (659 + 3,5) MeV
11,4+ 4,4) Mev

(0,7240,36)MeV =
(1,2040,45)MevV

Exact SU(3) -

with
9

(1.0+0,22) kev (425 + 140) keV

input

(18,5 +6,5) MeV

(1,92 + 0,68) MeV

. Model 2. with

 Eo m;king

(225 +55) eV (5.1 #T.1) keV

(225 + 50) keV

(24+5) kev -

oae 97
REr ‘b_roke:n su,(6)

(880+ 190) eV (940 + 380) kev

. (41 + 16) MeV

' ‘(4.3 + 1.7) Mev - g ’

input. T,




