GOETHE @

J<

NNAHDEUWE
‘ CENTRUM UNIVERSITAT
E“HILLIGEIJJEEE RNNAUKI FRANKFURT AM MAIN
" #S %& #' ( #$) * 4
+ & #
& # -

/0102 # * #3



45
l 6-7

- 5

39
89
8 | 5&
8 ;5 - <5
8 , <5
8 | =
82 $ *5 5

1J<

Uniwersytet

Jand Hochanowshiego w



1J<

Uniwersytet

Jare Hodhenowshlego w Kieladh

5 ” > >* *
? 5 @9
5

2%, 19 * @@




(67> * U(

Uniwersytet

Jare Hodhenowshlego w Kieladh

65 & GH#H# HH# ,H# A ‘
‘ ‘ntiblue

Ny ,
. |
Locp = Zﬁi(z’y“‘Dp —m;)q — =G GYM

1 ; 1*5 , #A #B I

e




e oK

Uniwersytet

Jare Hodhenowshlego w Kieladh




*5

0,(Q)

0.5

0.4

03+

0.2

0.1

s
1 10 100

& <5 5155

Aa Deep Inelastic Scattering
oe cte— Annihilation

o Hadron Collisions
® Heavy Quarkonia

=QCD o (MZ)=0.1189£0.0010

Q[GeV]

1<

Uniwersytet

Jare Hodhenowshlego w Kieladh



1J<

Uniwersytet

Jare Hodhenowshlego w Kieladh

5 B & <5 &

G( *5 5 | *



Right-handed:

&

Left-handed:

5155

M (@ ursd’) =

3q - '
g g‘“‘y‘oatl‘((;;t v (';pg )

16

-

/"

6-7

- #5

55

82

J{

Uniwersytet

Jare Hochanowshlego w Hisladh



l 6-7

%

)&*(

. 1<

Uniwersytet
Jarna Hochonowshlego w Hislood

- | S # 5

A& <5 5155

<5 &
# 5 & ) <5 &
+ # & 9 8H>
# 5 & <5 5

15 5



<5 &

<5 &

L Uniwersytet



D<5 &

<5 &

<5 &

1<

Uniwersytet

Jand Hochanowshiego w



<5 &

B &

e

where

1J<

Uniwersytet

Jare Hodhenowshlego w Kieladh

{p+> o |ua?> + \lc (|ﬁ‘ﬁo> + )

|uc§> = |\'alence u + valence d + gluons)



<5 &

7

21

1J<

nstly,  JPC =] | _lj =0 1=10 fauad Plin

ud, Td, %:dﬁ — ) uF, d=; ds, —s f I ] [“]
3

115, (1 s K n n'(958) ~11.3 24.5

138, p(7T0) K*(892) @(1020) w(T82) 39.9 36.5

11p b1(1235) Kip' hy(1380) hi(1170)

13P, gt ap(1450) K}(1430) fo(1710) fo(1370)

13p, =+ a1(1260) Kiaf £1(1420) F1(1285)

13p g+t az(1320) K3(1430) f2(1525) f2(1270) 20.6 25.0

11D, gt 74 (1670) Kq(17r0) 12 (1870) 12(1645)

120y p(1700) K*(1680) w(1650)

130, 2 Ko (1820)

13D, s pa(1690) K3(1780) B3 (1850) wa (1670) 31.8 30.8

13F, -4 a.4(2040) K3(2045) £1(2050)

1305 5™ p5(2350) K ¥(2380)

13H; 6++ ag(2450) fal25109

218, it T (1300) K (1460) n(1475) n(1205)

235, p(1450) K*(1410) H(1680) w(1420)

3 15, 0—+ w(1800) 7(1760)
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nls+ly,  JPC L=t =1 =0 =0 Bguad fhin

ud, Td, —!T:ri'ﬁ — ) uF, d=; ds, —s f f [°] [°]
/3

115, (1 s K n n'(958) 113 245

138, - p(TT0) K*(892) $(1020) w(T82) 39.2 36.5

11p, 1+- b1(1235) Kipt hy(1380) hq(1170)

13R, o+t ap(1450) 5(1430) fo(1710) fo(1370)

13p, 7 a1(1260) Kiaf £1(1420) F1(1285)

13m g+ a3(1320) K 3(1430) f3(1525) f2(1270) 206 2500

11D, g—+ w5 (1670) Ky(1770)t 1o 1870) 172 (1645)

130y Z p(1700) K*(1680) w(1650)

130, ;i Ko (1820)

13D s pa(1690) K3(1780) B3 (1850) wa (1670) 31.8 30.8

135, 44 a.4(2040) K3(2045) £1(2050)

1305 £ £5(2350) K ¥(2380)

13H; 6++ ag(2450) fal25109

) 18, o=+ w(1300) K (1460) n(1475) 7(1295)

238, = p(1450) K*(1410) B(1680) w(1420)

3 18, 0+ w(1800) 1(1760)
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=1 =2 b
n?SHTLy | JPC | ud, du us, ds - wmtdd | — Meson names | Chiral
dg;%ﬂ sd, su V2 Sl Partners
115, 0—F |« K 1n(547) 1’ (958) Pseudoscalar -0
13 P, 07T | ap(1450) | K§(1430) | fo(1370) | fo(1500)/ fo(1710) | Scalar '
135 1== | p(770) K*(892) | w(782) ®(1020) Vector 71
137, 1F | ay(1260) | K14 f1(1285) | f1(1420) Axial-vector | =
1P 177 | by(1235) KlB hi(1170) | hq(1415) Pseudovector P
1°D, 17— | p(1700) | K*(1680) | w(1650) | ¢(?77) Excited-vector |~
13 P, 27F | ao(1320) 112 (1430) | f2(1270) | f3(1525) Tensor 79
13 D5 27~ 2(777) Ko(1820) | wa(?77) | ¢2(777) Axial-tensor c
11D, 277 | mo(1670) | Ko(1770) | 12(1645) | n2(1870) Pseudotensor
13Dy 377 | p3(1690) | K3(1780) | ws(1670) | ¢3(1850) J =3 - Tensor
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==
n25HLL 5 | JPC | ud, du us, ds L wmedd | Meson names | Chiral
d&\;%; “ sd, su V2 = Partners
115, 0—F |« K 1n(547) 17’ (958) Pseudoscalar 70
1° P, 07" | ag(1450) | K5(1430) | fo(1370) | fo(1500)/fo(1710) | Scalar '
125, == [ p(770) [ K*(892) | w(782) | o(1020) Vector o
3P 1FF | ay(1260) | K14 f1(1285) | f1(1420) Axial-vector |~
IR 177 1 01(1235) | K1 he(LL70) | he(1415) Pseudovector 71
13D, 177 | p(1700) | K*(1680) | w(1650) | &(?77) Excited-vector
T, T | az(1320) | K2 (1430) | 212707 | F5(1525) Tensor P
13 D5 277 | p2(777) | Ko(1820) | wo(?77) | @2(?777) Axial-tensor
11Dy 277 | mo(1670) | Ko(1770) | 12(1645) | n2(1870) Pseudotensor
13 D4 3== | p3(1690) | K2(1780) | ws(1670) | 05(1850) J = 3 - Tensor




TABLEI Chiral muliplets, their currents, and transformations up to J = 3. [* and/or fi(1500); **a mix of.] The first two columns

comespond to the assignment suggested in the Quark Model review of the PDG [8], to which we refer for further details and references
(see also the discussion in the text).
I = 1(ud, du, 45)

I = 1(—is, 5u, ds, 5d)

. [ = (iutdd 3oyes ) ) ) ) Tr.ﬂilﬁfﬂrlllfttiﬂll unde:: Unlwzrsutat
Je, BHL. =0(>5".53) Microscopic currents Chiral multiplet SU(3). x SU(3)g x xU(1), Jara Hochonowskiego w Hielod
0+, 'S,

m.1 ”;HR] ‘-'I" e S+ IP ‘-T" i e‘li“I-’ ‘-'I"I'ri‘

ag(1450) sU = L1aig (@Y = ghat) i
o+, 3p, { K;(1430) ‘

Fo(1370), fo(1710)*

p(T70) "‘IE — .I_I_E};rﬂf L,=V,+4, L,— I,-'[_LFUE“_
]__, IS| K‘{Rgﬂ l:L'.I' fjl'[_rFfj'[_]

w(782), #(1020)

1 a,(1260) _nl:u{ = L34 R,=V,—A, R, — URRFHE

il el Kia iRI fﬂ'R?‘pfsl'R]
f1(1285), f,(1420)
b1(1235) o S 3
==, IP| {K|B 5 lqr Fq ’
hy (1170), h,(1380) @, =S5, +iP, -, e g
»(1700) ii ek o -rbl'_f_—_f-ﬂ 'R it "L p~ R
1=, 3D, {f “(1680) Si =13'iD,q (P = a=1Dua0)
aw( 1650), ¢(?)
i ; +> i B +
TR fhi 1820 Valii e l-f?‘i“}‘piﬂp g el | L"ﬂ' LFLi_ AF‘L LI-“' i U[-L#b”[.
2++, 3p, +(1430) 2 T e Sage
f{lﬁ?ﬂ] f{tﬁjﬁ] LT h _Eﬂl[_.rp: e E.i"[_
= : - : g, o +
2= 3p {?491]3 0) Ap =3¢ (PriD, +---)g R = Vi = Au Ry — UrRyUg
] ars (), b (7) ’RP = fJ'RH‘pD +---lgg) ( |
(1670 T T o it ’
Pl =—=g(iy*D,D lg"
2+, 1p, {Kﬂl??ﬂ] i R _
n2(1645), n,( 1870) Dy =S5, +iP, B o SEng e, Ot # , &#
e I T o ¢ xdj __,J.H' atg i i "L uuv~R
oy {”‘ i Sh=-1g/(D,D,+--)¢  (Pa=q%(DuD,+ )q1) $) *
 UeM.A0) , TN@ 21 N#
{-"‘”': 1690} : : : 2N N2
3—, 3D, (1780) d : d "
@3 (1670), ¢ (1850) @2N 2@07?0
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N B VR PR PO
n25HLL 5 | JPC | ud, du us, ds - wmtdd | — Meson names | Chiral
da&%ﬂ sd, su V2 e Partners
115, 0—F |« K 1n(547) 1" (958) Pseudoscalar -0
18P, 07" | ag(1450) | K§(1430) | fo(1370) | fo(1500)/fo(1710) | Scalar '
135, 1== | p(770) K*(892) | w(782) ¢(1020) Vector 71
137, 1F | ay(1260) | K14 f1(1285) | f1(1420) Axial-vector | =
1P 177 | b1(1235) | Ky hi(1170) | hq(1415) Pseudovector P
13D, 17— | p(1700) | K*(1680) | w(1650) | ¢(?77) Excited-vector | =
13 P, 27F | ao(1320) | K3(1430) | f2(1270) | f5(1525) Tensor 79
13 D5 277 | p2(777) | Ko(1820) | wo(?77) | @2(?777) Axial-tensor c
11 Do 2" | mp(1670) | Ko(1770) | 1o(1645) | 172(1870) Pseudotensor
13 D3 377 | p3(1690) | K3(1780) | ws(1670) | ¢3(1850) J = 3 - Tensor




Phenomenology of J7¢ =3~ - tensor mesons

Shahriyar Jafarzade®’
Institute of Physics, Jan Kochanowski University, ul. Uniwersytecka 7, P-25-406 Kielce, Poland

Adrian KoenigsteinT

Institute for Theoretical Physics, Goethe-University, Max-von-Laue-Str. 1,
D-60438 Frankfurt am Main, Germany

Francesco Giacosa®*

Institute of Physics, Jan Kochanowski University, ul. Uniwersytecka 7, P-25-406 Kielce, Poland,
and Institute for Theoretical Physics, Goethe-University, Max-von-Laue-Str. 1,
D-60438 Frankfurt am Main, Germany

® (Received 19 January 2021; accepted 15 April 2021; published 28 May 2021)

We study the strong and radiative decays of the antiquark-quark ground state JP€ =3~
(n®*1L; = 1°D;3) nonet {p;(1690), K3(1780), ¢3(1850), @3(1670)} in the framework of an effective
quantum field theory approach, based on the SUy (3 )-flavor symmetry. The effective model is fitted to
experimental data listed by the Particle Data Group. We predict numerous experimentally unknown decay
widths and branching ratios. An overall agreement of theory (fit and predictions) with experimental data
confirms the gg nature of the states and qualitatively validates the effective approach. Naturally,
experimental clanfication as well as advanced theoretical description is needed for trustworthy quantitative
predictions, which is observed from some of the decay channels. Besides conventional spin-3 mesons,
theoretical predictions for ratios of strong and radiative decays of a hypothetical glueball state G;(4200)
with JP€ = 37~ are also presented.
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TABLE III.  Effective relativistic interaction terms describing the strong decays of mesons with J7¢ = 3~

Decay mode Interaction Lagrangians
3™ =0*"4+0" Lopp = Gw,pptt[W57 [P, (8,0,0,P)]_]
3T =0 +1"—" Lowip = Dwyey 2 T tt|Wa 08{(0,V1,), (#9#9,P)},]

37— 50+ + 2+
= et g P
¥ wpl o 1
= o 2 o =

Losasp = GwsarpEupoTW3¥ g (¥ AS"), (0°0°P)]_]

‘C"',abup = g‘,.‘,,l,,tr[W‘_';W{BI#. (Bb.t),,P)}+]
E“'}“ll’ = g“'afnﬂtr[WgLP[Al.y' (abapp)]—]

E’n';r,rl = g\r] r,r,tr[wgbp[(ayvl,b)- le]—]

v Ouvp
@+

+uvp
)
> P3
uvp 1 ,Ul'['_ Opvp
W3" = P GNP
V2| P V2
—uup - Ouvp ip
K3 Kg ”/3 -
1 i‘{"ﬂ-’“ + +
-’-ﬁ—\ﬁ n K
| 2
P = — rl_\-—JT" )
v el
- 0
K K N
o AP s *
1N TP H +u
3 P K,
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VH = - (u’;_N—p," *0p
1 \/5 1 3 K 1
- %0
KT W KT I w’]' B

+uvp
K'j”
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TABLE IV. Decay amplitudes for different decay modes.

Decay mode 1M

—_ i T + 2 2171
3 0 + 0~ grr;ppﬁ’kp"',p'l'lh
3T =041 2 8 |k

¥ 0.2
Gwsvip T03 k"hp’ My,

3— = 0+ 4 2++ = g
ga"alpﬁlka:p|4,?l-‘%(2|kagp|2 + 7”151)

3= = 0t 4 1+ 2 2 by P
g;';blpl(_)Slkbl-PP(? +3 :n; )
1
3I— >0t 41t > > 2 ke of
Gwsa, p ](T'k“l'[’|4(7 +3 mg, )
3T =17 +1

2 1 2 2 |z 2(61L 4
vy, 05 (M) M) [Lr:n._r.‘:. [6|kr.ll._r.l:.|
1 1 -

2 ) " 5 ) o)
+35m= ym=, + 14|k 1) o |*(m=, +m=,))
v, v, LR v v

1 1




TABLE V. Decays of JP€ = 3=~ mesons into two pseudosca-
lars. Experimental data is taken from Ref. [1].

Decay process Theory I'’/MeV  Experiment I'/MeV

p3(1690) — zx 32.7+23 38.0+3.2
p3(1690) — KK 4.0+03 2.54+045
K3(1780) — 7K 185+1.3 299 4+ 4.3
K3(1780) — Kn 74405 48 + 22
K3(1780) — K»/(958)  0.021 £ 0.001

@3(1670) — KK 3.0+0.2

$5(1850) - KK 188 +1.3 Seen

TABLE VIL Theoretical predictions for the radiative decays

W3 - YP.
Decay process Theory I'/keV
p3/°(1690) — ya/° 69 + 14
p(1690) — yn 157 £ 32
P2(1690) — 71/ (958) 20+4
K3 (1780) — yK* 58 + 12
K9(1780) - yK° 231 £ 48
®;(1670) = ya° 560 £ 120
@y(1670) = yn 19+4
@5 (1670) — 717 (958) 1.4+0.3
¢5(1850) — yn° 4+1
¢3(1850) = yn 129 + 26
@5 (1850) — 7 (958) 35+7
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TABLE VL. Decays of J7¢ = 37~ mesons into a pseudoscalar-
vector pair. Experimental data taken from Ref. [1].

Experiment
Decay process Theory I'/MeV I'/MeV
p3(1690) — p{??())q 3.8 08 Seen
p23(1690) — K*(892)K 34+07
p3(1690) — @(782)x 358+74 258+9.8
p3(1690) — ¢(1020)x 0.036 = 0.007
K3(1780) — p(770)K 16.8 £ 3.5 49.3 +15.7
K3(1780) = K*(892)x 27.2+5.6 31.8+9.0
K3(1780) = K*(892)n 0.09 = 0.02
K%(1780) — w(782)K 43 +09
K3(1780) — ¢(1020)K 12403
@4(1670) = p(770)x 97 £20 Seen
@,(1670) - K*(892)K 29+06
@3 (1670) = @(782)n 28 £06
@4(1670) — ¢(1020)y (7.6 £1.6) x 107
¢ (1850) — p(770)x 1.1 +£02
3 (1850) = K*(892)K n3ti3 Seen
¢1(1850) = w(782)n 0.015 £+ 0.003
¢$3(1850) = @(782)7'(958) 0.003 £ 0.001
¢3(1850) = ¢(1020)n 38+08
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(0)3(167O)> ( cosf,.  sinp,, ) (0)3.1\/)
¢ (1850) - sinf,,.  CoOSp,,. W3 g

B, = 3.5°
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N B VR PR PO
n25HLL 5 | JPC | ud, du us, ds - wmtdd | — Meson names | Chiral
da&%ﬂ sd, su V2 e Partners
115, 0—F |« K 1n(547) 1" (958) Pseudoscalar -0
135, 07" | ag(1450) | K§(1430) | fo(1370) | fo(1500)/fo(1710) | Scalar '
135, 1== | p(770) K*(892) | w(782) ®(1020) Vector 71
137, 1F | ay(1260) | K14 f1(1285) | f1(1420) Axial-vector | =
1P 177 | b1(1235) | Ky hi(1170) | hq(1415) Pseudovector P
13D, 17— | p(1700) | K*(1680) | w(1650) | ¢(?77) Excited-vector | =
13 P, 27F | ao(1320) | K3(1430) | f2(1270) | f5(1525) Tensor 79
13 D5 277 | p2(777) | Ko(1820) | wo(?77) | @2(?777) Axial-tensor c
11D, 277 | mo(1670) | Ko(1770) | 12(1645) | n2(1870) Pseudotensor
13Ds 377 | p3(1690) | K3(1780) | ws(1670) | ¢3(1850) J = 3 - Tensor
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From well-known tensor mesons to yet unknown axial-tensor
mesons

Shahriyar Jafarzade®!, Arthur Vereijken®?, Milena Piotrowska®® and Francesco Giacosa®"*

“ Institute of Physics, Jan Kochanowski University,
ul. Uniwersytecka 7, 25-406,, Kielce, Poland ,

b Institute for Theoretical Physics, J. W. Goethe University,
Maz-von-Laue-Str. 1, 60438 Frankfurt am Main, Germany

Abstract

While the ground-state tensor (JF¢ = 2+%) mesons ay(1320), K3(1430), f2(1270), and f}(1525) are well
known experimentally and form an almost ideal nonet of quark-antiquark states, their chiral partners, the
ground-states axial-tensor (JP¢ = 27~) mesons are poorly settled: only the kaonic member K,(1820)
of the nonet has been experimentally found, whereas the isovector state p, and two isoscalar states wo
and ¢, are still missing. Here, we study masses, strong, and radiative decays of tensor and axial-tensor
mesons within a chiral model that links them: the established tensor mesons are used to test the model
and to determine its parameters, and subsequently various predictions for their chiral partners, the
axial-tensor mesons, are obtained. The results are compared to current lattice QCD outcomes as well
as to other theoretical approaches and show that the ground-state axial-tensor mesons are expected to
be quite broad, the vector-pseudoscalar mode being the most prominent decay mode followed by the
tensor-pseudoscalar one. Nonetheless, their experimental finding seems to be possible in ongoing and/or
future experiments.
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Decay process (in model)

eLSM (MeV)

PDG (MeV)

Decay process (in model)

oLSM (MaV) Uniwersytet
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a;(1320) — K K

4.06 £0.14

70132 & (4.9+08)%

p2(?) — p(T70)

=~ 99 + 50

p2(?) — K*(892) K +c.c.

=~ 85+ 43

a2(1320) — 7y

25.37 £ 0.87

185+3.0 & (145 1.2)%

p2(?) — w(782)

=~ 419+ 210

az(1320) — = 1'(958)

1.01+0.03

0.58 £0.10 « (0.55 = 0.09)%

p2(?) — 6(1020) &

~ 0.8

K4 — p(T70) K

~~ 195 + 98

K3(1430) — 7 K

44.82 +1.54

409+1.9 4+ (49.9+£0.6)%

I“‘_{_,\ — I\“[SQ?} ™

~ 316 + 158

£2(1270) — K K

3.54 +£0.29

8.5+ 0.8 ¢ (4.6+95)%

Ko 4 — K*(892)7

== .01

]\.'_)_,1 — .4.,[782) K

~ 5l +26

f2(1270) — 7w

168.82 + 3.89

157.2+49 & (84.213-)%

K, 4 — 6(1020) K

=~ 50+ 25

wy y — p(TT0) 7

~ 1314 + 657

f2(1270) —s 7 0.67+0.03 | 0.75+0.14 & (0.4 £ 0.08)%
f4(1525) — K K 23.724+0.60 | 7544 (87.6+£2.2)%

Wy N — [\"(39‘2) K +c.c.

~ 85 £43

wa N — w(782)n

=~ 03 + 47

f2(1525) — 7w

0.67+0.14

0.71 £0.14 & (0.83 £ 0.16)%

wz, N — @(1020)

= .06

f5(1525) —

1.81 £ 0.05

99+19¢6 (11.6+2.2)%

wa s — K*(892) K +c.c.

~ 510 = 255

was —r w(782)n

~10+05

wa s — w(782) ’(958)

~03

wa,s — ¢(1020)

=~ 101 £ 51

Decay process (in model)

eLSM (MeV)

PDG-2020 (MeV)

a2(1320) —s p(770) 7

71.0+2.6

73.61 +£3.35 & (70.1 £2.1)%

Decay process (in model)

eLSM (MeV)

K3(1430) — K*(892) 7

279+10

2692+2.14 ¢ (24.7+1.6)%

p2(?) — az(1320) w

= B

K3(1430) — p(770) K

103x04

9.48 £0.97 + (8.7 £ 0.8)%

Ky4 — K3(1430) 7

=40

K4 — a2(1320) K

K3(1430) — w(782) K

3.5+0.1

3.16 £ 0.88 + (2.9 +0.8)%

Ky a — f2(12710) K

f5(1525) — K*(802) K 4 c.c.

19.80 +0.73

was — K3(1430) K + c.c.
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=1 =120 =0
n2SHL | JPC  ud, du us, ds - wmtdd | Meson names | Chiral
dd \;%‘*E sd, su V2 s Partners
115, 0 * | «w K n(547) 1" (958) Pseudoscalar PR
13 P, 07" | ag(1450) | K (1430) | fo(1370) | fo(1500)/ fo(1710) | Scalar '
135, 1== | p(770) K*(892) | w(782) d(1020) Vector 71
3P 1T | ay(1260) | Kia f1(1285) | f1(1420) Axial-vector |
1P 17— | b1(1235) | KB hi(1170) | hq(1415) Pseudovector 7 12
13Dy 17— | p(1700) | K*(1680) | w(1650) | &(??77) Excited-vector | =~
13 P, 277 1 ag(1320) | K3(1430) | f2(1270) | f5(1525) Tensor P
13Dy 277 | pa(777) | Ko(1820) | wa(?77) | 02(777) Axial-tensor C
11Dy 271 | mo(1670) | Ko(1770) | 12(1645) | n2(1870) Pseudotensor
13 D3 377 | p3(1690) | K3(1780) | ws(1670) | ¢3(1850) J = 3 - Tensor
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Abstract. We study the decays of the pseudotensor mesons (m2(1670), K2(1770), 172(1645), 12(1870)) in-
terpreted as the ground-state nonet of 1' Dy gq states using interaction Lagrangians which couple them
to pseudoscalar, vector, and tensor mesons. While the decays of m2(1670) and K2(1770) can be well de-
scribed, the decays of the isoscalar states 17o(1645) and 75(1870) can be brought in agreement with the
present experimental data only if the mixing angle between nonstrange and strange states is surprisingly
large (about —42°, similar to the mixing in the pseudoscalar sector, in which the chiral anomaly is ac-
tive). Such a large mixing angle is however at odd with all other conventional quark-antiquark nonets:
if confirmed, a deeper study of its origin will be needed in the future. Moreover, the gq assignment of
pseudotensor states predicts that the ratio [12(1870) — a2(1320) 7]/[n2(1870) — f2(1270) 5] is about 23.5.
This value is in agreement with Barberis et al., (20.4 £+ 6.6), but disagrees with the recent reanalysis of
Anisovich et al., (1.7 £ 0.4). Future experimental studies are necessary to understand this puzzle. If Aniso-
vich’s value is confirmed, a simple nonet of pseudoscalar mesons cannot be able to describe data (different
assignments and/or additional states, such as an hybrid state, will be needed). In the end, we also evalu-
ate the decays of a pseudoscalar glueball into the aforementioned conventional gq states: a sizable decay
into K5(1430) K and a2(1230) 7 together with a vanishing decay into pseudoscalar-vector pairs (such as
p(770) m and K*(892) K') are expected. This information can be helpful in future studies of glueballs at
the ongoing BESIII and at the future PANDA experiments.
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model

couples pseudotensor mesons to pseudoscalar, vector and tensor
mesons.

reproduces present experimental data for m(1670) and K»(1770).

identifies 70(1870) and 7p(1645) with the gq pseudotensor meson
nonet, if non-strange-strange mixing is large.

predicts a large non-strange-strange mixing angle 3, ~ —40° in the
isoscalar sector.

contributes to the discussion on conflicting experimental results for
the branching ratios of 75(1870).
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| Decay process | Theory (MeV) | Experiment (MeV) [

71'-2(1670) — p(770) = 80.6 £ 10.8 80.6 +10.8
o (1670) — f2(1270) 146.4 £ 9.7 146.4 £ 9.7
m2(1670) — K*(892) K + c.c. s W i 109 £ 3.7
m2(1670) — K3(1430) K + c.c. 0
m2(1670) — f5(1525) = 0.1+0.1
m2(1670) — a2(1320) 7 0 not seen
m2(1670) — a2(1320) 7 0
m2(1670) — a2(1320) 7/ (958) 0
1\3(1770) — p(T70) K 222+ 3.0
K»(1770) — K"‘(SQ‘)) g 25.5 1+ 3.4 seen
K> (1770) — K*(892) g 105+14
Ix2(1770) — K*(892) 7/ (958) 0
K3(1770) —» w(782) K 83+1.1 seen
I\2(1770) — ¢(1020) K 42+ 0.6 seen
K5(1770) — a2(1320) K 0
1\2(1770) - K (1430) 7 84.5 £ 5.6 dominant
K> (1770) — K5(1430) n 0
1\2(1770) (5(1430) 7)’(958) 0
K,(1770) — f2(1270) 5.8+ 0.4 seen
K5(1770) — f5(1525) K 0
Table 4: Decays of I = 1 and I = 1/2 pseudotensor states. The first two entries were used

to determine the coupling constants of the model, see Eq. (3.2). The total decay widths are

Tt 670y = (260 £ 9) MeV and [it o = (186 & 14) MeV.
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112\101V) —7 J2\1z1vU) 1 .4
n2(1870) — f2(1270) 1 (958) 0
1n2(1870) — f5(1525) 7 0
12 (1870) — f5(1525) 7/ (958) 0
Table 6: Decays of I = 0 pseudotensor states. The total decay widths are I = (181

n2(1645)

11) MeV and 1“:70

t
2(1870)

$. 2121@@@

= (225 + 14) MeV.
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