
There is an exotic 0!! state that appears at a very heavy
mass above 3 GeV. Such a state does not arise with a
chromomagnetic gluonic excitation combined with q !q
and most likely signals the mass-scale for a different type

of gluonic excitation, possibly one having J
PgCg
g ¼ 1!!.

We note here that the energy ordering of J
PgCg
g as 1þ! <

1!! < . . . is the same as is observed for gluelumps, the
excitations of the gluonic field around a color-octet source
in SUð3Þ Yang-Mills theory[28].

C. Isoscalar mesons and kaons

So far we have identified JPC supermultiplets within the
isovector meson spectrum but have not considered flavor
partners in a flavor multiplet. We expect there to be kaonic

and isoscalar states within flavor octets and singlets asso-
ciated with the isovector states. Kaons have a denser
spectrum described by the more limited JP quantum num-
bers, the flavored states not being eigenstates of charge-
conjugation (or the G-parity extension). An immediate
consequence of this is that there are no exotic kaons, and
hence no smoking gun signature for hybrid kaons. Within
simple q !q models, the spectrum of kaons features states
constructed from admixtures of oppositeC, for example, in
the axial (1þ) sector, one would expect two low-lying
states constructed from the basis states !us3P1ð1þðþÞÞ,
!us1P1ð1þð!ÞÞ. Experimentally, two states are found, the
K1ð1270Þ, K1ð1400Þ, whose decay properties suggest that
they are strong admixtures of the above basis states, with a
mixing angle close to 45& [3].
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FIG. 6 (color online). Isoscalar meson spectrum with m! ' 400 MeV labeled by JPC (reproduced from [15]). The light-strange
content of each state (cos2", sin2") is given by the fraction of (black, green) and the mixing angle for identified pairs is also shown.
Horizontal square braces with ellipses indicate that additional states were extracted in this JPC but were not robust. Grey boxes indicate
the positions of isovector meson states extracted on the same lattice (taken from [14]). Pink boxes indicate the position of glueballs in
the quarkless Yang-Mills theory [35]. The candidate states for the lightest hybrid meson supermultiplet are indicated by the blue boxes
and stars.
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FIG. 5 (color online). Mass spectrum of lightest isovector hybrid supermultiplet along with lightest positive-parity exotic states
computed at four pion masses.
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