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Motivation

Study of the decay J/v¢ — ¢n'n
BESIII 2311.07043

E A triangle singularity develops in triangle djagrams
: when the three intermediate particles can be
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The triangle diagram develops
a triangle singularity, but
Schmid theorem comes into
play. It says that TS can be
reabsorbed into tree level with
a change in the phase.

simultaneously placed on shell and are collinear
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We study a clean case of TS withthe J/w — ¢n*a; (n~n), px~ay (n*n) decays
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The final particles are
different than those of the
loop. Schmid theorem does

not apply




From PDG Br(J/w — ¢K*(892)K +c.c.) = (2.18 £0.23) x 107

The K* Kbar must have C-parity positive, then

J/w - ¢p(K*"K- + KK’ — K*"K* — K*'KY)
Br(J/y — ¢K**K~) = (0.55 £ 0.06) x 1073
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The K** — K7™ coupling is easily obtained from the
standard Lagrangian,
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Since for the TS the particles are placed on shell, we need only the part of positive energy
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FIG. 3. Factor A = [—2 My, (z~n)Imtg-go x-go (Min, (7717))] as
a function of M,,,(z77).
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FIG. 4. 775 given by Eq. (29) as a function of M;,,(#"a; ) when
ﬁXing Minv (7[—’7) = My,.
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FIG. 6. 7 given by Eq. (29) as a function of M;,,(7~n) when
fixing M;,, (7" ay) = 1416 MeV.



h
T T T
1

S
T T T T T
|

) (10710 MeV 2]

2T /4y g+ ag (980)
PJ/?,[) dﬂ/finv (ﬂ'_ 77) dMinv (W+a0

1

0 I L L 1 L L L ] L
800 900 1000

Miny(771) [MeV]

1100 1200

d&2r . .
FIG. 7. = Hy=9r 80" __ a¢ a function of M... (7~ n) when
rf/w cm’i'im;("I '7)dMinv (ﬁ+ao) an( n)

fixing M;,, (7" ay) = 1416 MeV.



. AN R s e e A e R A B A R C A T
?|> 2.5:— —_-— Mg, = 10MeV —
i‘; ————— Mg, £ 20 MeV
LZ:: 20k i g e 20 MeV | ]
= [ — My, + 100 MeV
%“ L
@’;5 1.5 F -
S i
k&
1| & 10'_ _
sl 10f
S
— =3
ﬁ -

>
|5 05 1
—
0.0- {4'.;..1.11,..|....|....|....|,...1,.,,.'|"."'.~.‘
1.1 12 1.3 14 15 16 1.7 1.8 19 20 21 22
M, (7t ag) [GeV]

FIG. 8. = Ly ag o0 functi f My, (7" ay)

. . Fl]/w dMinV(E7f7)dMinV(ﬂ+aa) a.S a unC IOH 0 inV 7[ aO

when integrating over M,,,(7#7#) in the ranges m, + 10 MeV,
m, +20 MeV, m, 450 MeV and m, 4+ 100 MeV.



For the case where M, (77n)€[m, —100,m, +
100] MeV, integrating over M;,(z"ay) in the range
\mg+ +mg,,, My, —my| gives the branching ratio

Br(J/y - ¢rtay) = 1.07 x 107, (35)

This branching ratio is easily reachable in BESIII, where branching ratios of 10 can be reached

We get double Br if we sum Br(J/{) — @mmaeh)  (2.14 £ 0.64) x e
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Conclusions

We have studied the J/y = ¢pn*a; (x™n), pr~a; (x*n) decays

And have shown that the triangle mechanisms @ af

produce a triangle singularity visible
in the 1T a0(980) invariant mass

The results obtained are consistent with
a peak seen in a recent BESIII experiment
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