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information about chiral symmetry breaking mechanism.

Studying the decays defined by the light quark mass difference can provide new

It is possible to discover new anomalies in the weak interactions and clarify the
nature of the ag scalar meson.

Current experimental limits
B(p~ = nm7) <6-1073
B(r— = nrv)

< 0.99-10~%
<72-10°7
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The 7% — n(n') transitions are described by the given diagram

70 n(n’)

The amplitude of the transition 7° — 7(n’) has the form

En(n’)

Exn(n) = 282((2h(ma) + myy b(ma)) = (2 (mu) + mi b(mu))) —; "
n(n’

s
mg — my ~ 3.7 MeV
€y = sin ¢ for 1 meson
€y = cosf for ’ meson
where § = —54°

D. KosTuNIN (JINR) P —nn~ & 77 — n(n’)mr~ v IN NJL



The &, and /, are divergent integrals describe quark loops and g, is constant
defined from Goldberger — Treiman relation

my
gr = F_
N, M d%k N ) A2
Mm = —ignr | k)~ @y [A‘“’" o8 <F“>]
N, M a4k N, A2 m2\ !
Bm) = oy | e ee ~ (e | (?“>‘<”A_ﬁ>

N. =3, m, =280 MeV, F. =93 MeV, A4 = 1250 MeV.
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GPR

Obtained estimates coincide with estimates given by Paver & Riazuddin
NJL

™ €

1.34.1072

EPR

™)
1.55.102

™’

(3+1)-1073

Nt

)
6.79-10°3
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The 7% — n(n') transitions are described by the given diagram

The transition p~ — a, takes the form

T(md - mu)p"p;aa

For the W~ boson we get
V3gew | Vud|

4 (mg — my)p" W, ag
&p
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where g, = 6.14 and p is a vector boson momentum
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The first diagram describes the amplitude which contains the 7° — 7 transitions in

the final state

T1 = gpenn(PL — po)ppnm™

meson

The second diagram describes the amplitude containing the intermediate a;
T, =27g,

my(mg — m,) L
o

enp" pp
2 _ 2 P Pu J
m3, — m?

This amplitude contains the amplitude of the ay — nm~ decay
Zg,my€nag N
/6 8pMu€ndgy 1
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For branching fractions we get
B = AN Gl m") =178-107°
1 €rn A3/2(m2 m2) (e
3/2 2
B ) (md —m,)\" A (m m ,mz)
Bs 47%sin% 6 ( m§° — mg ) N2 (m2 "772r )
Bys = 1.4- 1075~ B

=033-10"°
p?
(Nussinov & Soffer)

D. KosTUuNIN (JINR

)m v IN NJL

DA




I
THE DECAYS 7~ — n(n/)m~
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The amplitude with 7% — 7(n’) transitions in final state
mn

ivq? rp(Pz)
m?2

o

6Trn(n’)mrz) <(1 -

)BWp(p2)+B:7—2zBWp'(p2)> (Pl =Pl 0(n')

The amplitude with intermediate a; meson

2Zmy(mg — my)en(yyBWay (p?)p" I~ n(n')

For branching fractions we get

By =
By =
,
By =
,
By =

435.107°
0.38-107°

1.11-10°8
1.98-1078
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We can compare our results with ones obtained in previous works

BT x 1075 | B2 x 10°° | Bl x 10°°
NJL | 4.35 0.38 472
PR | 1.58+5.70 | 1072659 | ~26
NS | 3.6 ~ 10 310
BT x 1078 | BZ" x 10-8 Br x 108
NJL | 1.11 1.08 3.09
PR | 014+34 |6=18 -
NS | <2+38 <10+ (20 = 120) | < 140
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We can get decay width and branching fraction for 7 — agv
r — GE—l Vl-ld|2m:;

e ()

2
s
&p mz
BMt = 328-107°
BNS = 8.107% (Nussinov & Soffer)
BT 16-10"® (Tisserant & Truong)
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CONCLUSIONS

The branching fraction for 7= — a; v confirms relevancy of our expression for the
vertex Tagr. For the vertex a; — nm~ also was used well-known expression. It
contradicts with the ansatz used by Bramon, Narison, Pich (1987) and Paver &

Riazuddin (2010)

exn Mg
Mz — p? — iMgT r(p?)

On the other side, if we use this ansatz for vector to scalar transition and calculate
p~ — nmw~ with this ansatz then we get

2 2 A3/2(,2 2 2

B ( ma, )A/(mp’m"’m”)fvlo—f‘
7 2 _ 2 3/2( 12 12 2
mao mp A / (mp7mﬂ'7mﬂ')

This limit can be reached in the experiment in the near future.
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Thanks for your attention
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