Vector Resonances In ete- annihilation

resonance width T and lifetime t of resonant state
I'r=~h

time-energy uncertainty relation
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hadroni te~ = qq
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Qi = quark charge in units of e

jump in R when Ecm > 2mMq

R(u+d+s) = 3(4+1+1)/9=2

R(u+d+s+c) =3(6+4)/9=10/3
R(u+d+s+c+b) =3(10+1)/9=11/3
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very narrow vector resonances, ©,J/W W(2s), Y
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J/W surprisingly narrow.
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We have observed a very sharp peak in the cross section for e *¢~ - hadrons, e*e~, and

possibly u*u® at a center-of-mass energy of 3,105+0,003 GeV, The upper limit to the
full width at half-maximum is 1.3 MeV.,
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Figure 9.1. Anexample of the decay ' — w7~ observed by the SLAC-LBL Mark I Collabora-
tion. The crosses indicate spark chamber hits. The outer dark rectangles show hits in the time-of-flight
counters. Ref. 9.5.
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J/W is lowest M charm-anti-charm bound state

Mass of resonance below “open charm”
threshold decay to D mesons (u,c)

Strong decay through single gluon prevented by color
conservation. Angular momentum conservation
prevents vector resonances from decaying to two
massless spin-one particles (gluons). Decay through 3
“‘hard gluon” suppressed (Zweig rule).
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upper Iimit T' <1.3 MeV on width due to resolution
best measured width now 93 keV or
T = 6.6x10-16eV-5/0.93x10% eV=6.7x10-21s
(typical strong resonance width ~ 100 MeV)
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Figure 9.10. The y¥(3772) resonance is broader than the yr(3096) and vy (3684) because it can decay
into D D. P. A. Rapidis et al., (Ref. 9.14).
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Z width and number of light neutrino species

https://arxiv.org/pdf/hep-ex/0509008.pdf
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