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FIG. 11: Isoscalar (green/black) and isovector (blue) meson spectrum on the m, = 391 MeV, 24% x 128 lattice. The vertical
height of each box indicates the statistical uncertainty on the mass determination. States outlined in orange are the lowest-lying
states having dominant overlap with operators featuring a chromomagnetic construction — their interpretation as the lightest
hybrid meson supermultiplet will be discussed later.
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Hybrid Flavour Mixing 1s Different!




We need a specific model for hybrids and

glueballs, interactions, etc

The form of the gluonic structure present in the oper-
ators having good overlap with these states is chromo-

magnetic, having Jgp 9C9 — 1+—. With the qq pair in an
internal S-wave this describes the observed J¥¢. Heav-
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J.J. Dudek, Phys.Rev.D 84 (2011) 074023

Agrees with old bag models and other modelling
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Hybrids
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Hybrids

TABLE II: J©¢ Hybrid Multiplets.

multiplet| operator |& j, £ L|J°¢ S=0(S=1)
H, v Bx (-1 101(177,(0,1,2)""
Hy, [v'VxBx|-1111|17F (0,1,2)""
Hs |9'V-Bx|-1110|0t", (177)
Hy |¢'[VB]ax|-1 1 1 2(2"F, (1,2,3)""
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Hybrids

Hartree-Fock-type method
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Hybrids

Eq(H,) (GeV)
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Mixing
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Mixing
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Mixing
MeV
2800

2600 —

2400

2200 =

2000 =

1800 [~

1600 R EEE N T T

H] 21



Mixing




Mixing

J©¢ nominal state| wuug $Sg gg
17~ light ~ 100 =0 ~ 0
heavy ~0 =100 =0
glueball ~ 0 ~0 =100
0~ " light 62 [87] 17 [6] 21 [7]
heavy 24 [8] 75 [91] 0.5 [1]
glueball 13 [5] 8[3] 78 [92]
1~ " light 37 63 0
heavy 63 37 0
glueball 0 0 100
2~ light 54 [59] 46 [41] 0.1 [O]
heavy 32 [38] 67 [61] 1 [1]
glueball 2 [0.4] 1[0.6] 97 [99]

LGT assumptions are validated
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Vector-Hybrid Vector Mixing

|

H = <qég|ig[l/f*a-Al/f|q51>

W/a4n [ dPq K:dk  k
H,=—1 s J q3 3 Y*(k, Oy, (g + k/2).
m 3 L)’ 2r)° \/w(k)
84 MeV2/mq, p 210 MeV, p
H1s=—1igy 190 MeV*/m,., Jly=~—iq60 MeV, Jly.
225 MeV?/m,, Y 20 MeV, Y

Hybrid configuration content of heavy S-wave mesons,
[MILC] T. Burch & D. Toussaint, Phys. Rev. 68, 094504 (2003).

Z npocn * 70 MeV (Y).
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Vector Hybrid Production/Decay Constant
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Vector Hybrid Production/Decay Constant

oH = my %45 .
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Vector Hybrid Production/Decay Constant
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Vector Hybrid Production/Decay Constant

1
N7 ;{mwcn C, = (nS|H,(177))
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Phenomenology
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Phenomenology

lattice hybrid masses vs quark mass
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Phenomenology

lattice hybrid masses vs quark mass
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Phenomenology

lattice hybrid masses vs quark mass
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Phenomenology

lattice hybrid masses vs quark mass
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Phenomenology

lattice hybrid masses vs quark mass
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Phenomenology

lattice hybrid masses vs quark mass
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Phenomenology

TABLE IV: Model Assignments and Experimental Isovector Vector States (MeV).

state  Ref. mass width model (iv) mass|model (v) mass
p(770) PDG 775.240.2 147.44+0.8{1°5; 720 [1°S; 810
p(1450) PDG 1465+ 25 400+60 [23S; 1440 (23S, 1405
p(1570) PDG 1570 =70 144+£90 |1°D, 1510 |1° D, 1497
p(1700) PDG 17204+20 250+ 100 [H:(17~) 176035, 1770
2° D, 1835
3% 51 1850
p(1900) [32] 1900+30 50+£30 |2°D, 1910 (43S, 2080
p(2150) [33] 2034+16 234+39 [4°S; 2170 |H1(177) 2100
3°D; 2220 |3° D, 2130

o(e'e =2(r'1)r’) (nb)
N
[
3 € |
358 |
3 S
, |
L | | | | L

L
gl +++ ﬁ |+ %H# +++ |
| b, T
+J.++ T++ ++++
W g | LAY
Lot N e
01 L5 2 2.5 3

c.m. Phys.Rev. D76 (2007) 092005 [3]



Conclusions

38




Conclusions

-a reasonable approximation to lattice glueball and hybrid spectra 1s obtained
(clearly room for improvement)

-hybrid flavour mixing 1s roughly reproduced (except for 1--)
-hybrid-vector mixing 1s roughly reproduced
-the constituent picture looks to be a good starting point for detailed modelling;

it has the benefit of being a well-constrained, unified description of hadrons and
their interactions
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Conclusions

- vector hybrid near 2100 w/ decay constant ~ 20 MeV

- partner states at 2100-2250 and 2220-2350.

- with a 7,(1600) expect partner states at 1750-1780 and ~1900 (near the 7,(1855)).
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