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Amplitude =

H.J. Lipkin, Phys. Lett. B219 (1989) 99
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1~ Current — nm Currents

Gu(,y,2) = (OIT( () n(y) Hu(2) )0}

at xg=t+0t Y=t zpg=—-—00 z=0

Gu(z,y,2) = G (z,y,2) + G (z,y, 2)

Gu(p,t) =/ d°z d°y P X—Py) Gulz,y, 2)

o Gu(—p,t) =/ d d3z "PYIPX) G (y, 7, 2)
(under X <> y) = d3.’r d3y ei(p.x_p,y)

x {G3(z,y,2) — Gi(z,y,2)} =G5 (p,t) — Gi(p, 1)

Need final states to be at the same time ¢
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Quantum Field Theoretic Study of

1" current — nm

Gu(z,y,2) ~ (0| T( u(z) R(zr) u(zx)
x a(y) Qy) u(y) u(z) P(z) u(z) ) |0)

symmetric under x <> y if R(z) = Q(z)

u(z

Examples
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(a)
Topology 1 Topology 2 Topology 3

Topology 1 symmetric if R(z) = Q(z)

Field symmetrization selection rule



[% dt G1O% (p, t) Bt
=5 (27)* 8(pn) 6(En — E)
x (0|(/ d°z e"P* 7'(x,0)) n(0)|n) (n|H,(2)|0)



Rigorous Quantum Field
Theory Argument

Phys. Rev. D64 (2001) 056009

If Is a hybrid meson current, then the
amplitude — 1t does not arise from
OZ| allowed contributions




Interim Summary

Intuitive
for decay amplitudes ¢
rigorous ]
Green’s functions

m -rom Green'’s functions rigorous 1
decay [0 o e Nm




“Nothing yet . . . How about you, Newton?”



HYBRID DECAYS

Z 2, PDG

Topology 3



_c:ooo dt anOZI (p,t) ez'E't
=3, (2m)" 6°(pn) 8(En — E)
x (0(/ &’z eP* 7°(x,0)) 7(0)|n) (n|H,(=)|0)

Keep only leading contributions on R.H.S. :
(0l 7"nln) | (n| H,.|0)

n one-particle o vV Ne v Ne

n two-particle o109 Ne 1




(o01k 09 — k out|H,(2)|0) =
> (o1k o2 — k out|n in) (n in| H,,(2)|0)

Leading contributions (¢ 1~ hybrid meson)

(o109|n) [{n|H |0)

n one-particle o

n two-particle

(o1k 09 — k dutal(z)IO) — (o1k 09 — k in|H,,(2)|0)
=% 2mid(...) (o1k 02 — k|T|0 0) (0 0 in|H,(2)|0)




- Large-N, Decay Phenomenology

P.R. Page, hep-ph/0303170

Large-N¢: No four-quark => 71 hybrid mesons.

Decay amplitude of {1,3,5...}~" hybrid to
nmd, 'm0, n'n, n(1295)70, (1300)%79, 17(1440)
a0(980)%, £0(980)0 (hybrid) mesonsis O(1/ Nc)
(usually O(1//N.)).

e Same suppression as OZI rule.

e Important if decay otherwise large.
e Results extended to charged states using isospin.
m1(1600) = nmw /, n'm x?, n(1295)m /7,
n(1440)7, ap(980)0 suppressed.



