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Motivation

particle daota group

P —
A(1405) Sp; | % 1UP) = 0(27) ANc(2595)+ 1JP) =0(37)
Mass m = 1405.1 7 }-3 MeV The spin-parity follows from the fact that X_(2455)7 decays, with
Full width I = 50 4 2 MeV little available phase space, are dominant. This assumes that JP =
Below K N threshold 1/2% for the X_(2455).
Mass m = 2595.4 £ 0.6 MeV (S =1.1)
Ac(2625)F I(JP):O(%_) S - - = -
JP has not been measured; %_ is the quark-model prediction. Ac(2830)+ fUP) _ 0(%4-)
::?ais ::AT iﬁgi‘ll,}'::&(]ﬁ_ﬁml'jl:v (5(5221.15_)6) There is some good evidence that indeed JP = 5/2F
" Mass m = 2881.53 + 0.35 MeV

Full width T < 1.9 MeV, CL = 90%
m—m,; = 595.1 + 0.4 MeV
Full width [ = 5.8 + 1.1 MeV

Baryon resonances existence, which can not be described
properly by the quark models

[0 We study baryon resonances generated via meson-baryon
scattering,
0 with charm and strange degrees of freedom ( C=1, 2, 3 )
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Motivation

[0 Charm physics is the hot topic in hadronic
experimental and theoretical physics.

[0 In some sectors (C S I J) there is some experimental
information available. BaBar, Belle, CLEO

=(2790) 10F) = 337)

JP has not been measured; %_ is the quark-model prediction.

=.(2815) 1Py =137)
JP

has not been measured; %7 is the quark-model prediction.

[0 In some sectors there is not (yet) [panned experiments: ", o
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Model: symmetry structure

[0 We follow the SU(8) symmetric model:
SU(8) D SU(4) ® SU(2)

SU(4) - flavor group SU(2) - group of spin

.. rotations
d|s]|

0 SU(8) symmetric model respects the heavy-quark
symmetry of QCD in the limit of infinite quark mass.
0 In this scheme the vector mesons are treated on
an equal footing as the pseudo-scalar mesons;
spin-1/2 and spin-3/2 baryons are included.
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Model: symmetry structure

Mesons:

Baryons:
S8®8 =120 56 ® 168 ® 168

5202 ® 2031 P (4,©20,)02 X Ezo’z ® 20, ©20, © 4,), i
120 56 168

Baryon resonances: 63 120 = 120 @ 168 @ 2520 @ 4752,

Aes = —22 , A2520 = 6,
)\120 = —16 , )\4752 = —2.




Model: interaction potential

[0 We use the SU(8) extension of the Weinberg-
Tomozawa potential:

)
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Tomozawa-Weinberg

i($) J 1fif DM, 2M,;

2\/s — M; — M, \/ E; + M, \/ B, + M,

[0 M - the baryons masses in the SU(8) symmetric scheme;
E — center-of-mass energies; f — meson weak decay
constants.
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Model: on-shell Bethe-Salpeter equation in
coupled channels:

o 1 . ", e e
1JSC _ 1JSC _ :
13 (Vs) = | — VITSO( /5)GITSC((/3) Vi (Vo) | A = AN+ M
! ! Tj = Vi o+ VG T
[0 The transitions to other meson-baryon for example,
channels are allowed, because the strong I=1, C=0, S=-1:

interaction connects states with the
same quantum numbers

Tenskn Tisoikn Tonsin
TI_(N%WE TwE—mZ T7rA—>7TE

TI_(N—WTA Tﬂ'E—HrA TT{'A—)TFA

[0 The loop function reqgularization:
G5 (Vs = pf%€) = 0 (1) = a(mj + Mg,
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Model: symmetry breaking

0 The symmetry was broken gradually

SU(8) -> SU(6) -> SU(3) -> SU(2)

with changing the values of the meson masses and weak
decay constants. In this way each found resonance was
tagged with the original multiplet.

m(x) = (1 — CI‘)THSU(S) -+ L MsU(6);

f(x) = (1 =2)[su) + 2 [sug

m(z') = (1 - m,)meU(ES) + 2 msu(s),
f@) = (1 =2") fsue) + 2 fsug),
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Model

[0 Baryon resonances appear as poles of the
scattering amplitude in the first and second
Riemann sheets.

[0 Around a pole the scattering amplitude behaves
like:

(D o piP
T!ISC(z) = 8i€ '8¢
Y (Z - ZR)

mass: My = Re(z 1/2)
width: Mr = —2Tm(z 1/2)
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 —
Results 5'\\\“ |

C=1,8S=0,1=0 (A.) £
I/\c(2595)+ ’(JP) = 0(%_) T15¢(z) = max Z IT}I_;"SC(Z)

Mass m = 2595.4 + 0.6 MeV
m—m,. = 308.9 £ 0.6 MeV

Full width T = 3.6 733 MeV

SU(8)|SU(6) |SU(3) Couplings
irrep | irrep | irrep | Mg | I'r to main channels possiblelID|
168 (1521 | 32 |[2617.3|89.8|gs.» =2.3, gnp = 1.6, gnp+ = 1.4, J=1/2
5.0 = 1.3
168 (212, | 32 |(2618.8| 1.2 [gx.» =0.3, gvp = 3.5, gnp* = 5.6,| A-(2595) |*

gap, = 14, gaps = 2.9, ga .y =09 etk

120 |215: | 32 |2828.4|0.8 | gnD =0.3, ga.n = 1.1, g=.x = 1.6,
gapx = L.1, gu.p, = 1.1, gux, = 1.0,

* C. Garcia-Recio et a. Phys. Rev. D 79, 054004 & KVI
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Results

C=1,8S=0,1=0 (M)

A(2625)" | 1(JP)=0(37)

Mass m = 2628.1 + 0.6 MeV (S = 1.5)
m—m, =3417+06MeV (5S=10)

Full width ' < 1.9 MeV, CL = 90%

RULG) | SHNG) SUG) Couplings
irrep | irrep | irrep | Mgr | I'r to main channels possible D 3:3/2
168 | 1521 | 34 |2666.6/53.7|gxxr = 2.2, gnp» = 2.0, g5.p = 0.8, A:(2625)T e
gx*p = 1.3 %ok ok
\) Kvi—38 / seges




Results

C=1,8S=-1,I=1 (%)

SU(8)|SU(6)|SU(3)
irrep | irrep | itrep | Mr | I'r the main channels possible 1D
168 | 1521 | 62 |2702.8|177.8| g=.~=24,gAap =12, g=p =1.1,
gap- =2.1, gup- =17, g=p- = 1.1
168 (215, | 33 |2699.4(126| g=.~=0.8,g9sp =12, gup =34,
gap+ = 2.2, gep- = b4, g=p, = 1.9,
g=_n = 1.0, g=p- = 3.3
168 [21,4 | 6o (2733.0] 2.2 8=.r = 0.9, gap = 1.9, guip = 1.8,
gap> = 0.9, gsp- = 1.2, g=p, = 1.2,
gz-p- = 5.8, g=ry = 0.9, g=-p- =3.3
120 (215, | 33 (2772.9|83.7 | g=ex = 0.1, 8=/ » = 2.3, g5 g = 1.2,
gap = 2.1, gap- = 1.5, go .k = 0.9,
gzp» =09, g=., = 1.0, gsx_g- = 0.9,
g=rp = 1.0, gu+p- =14, g=-p: = 1.1
168 | 1521 | 33 |27754| 0.6 | g=cr = 0.1, g=/» = 0.1, g g = 1.4,
g=.n = 0.9, gap» = 1.0, gzp» = 1.4,
gs. g~ = 1.0, ggeg+ = 1.3
120 | 2121 | 62 (2804.8| 20.7 | g=r»=1.1, gu.g =24, gap = 1.5,

gup =12, gz, =13, ga g~ =12,
gep- =09, g5 g+ = 1.8, gu-p+ = 1.1,
gs:g» = 1.0, g=+p; =1.2

=.(2790)
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Results

[zs15)] 107 =3G7)

=.(2815)" mass m = 2816.6 = 0.9 MeV
(2815)° mass m = 2819.6 + 1.2 MeV

M= (ag15y+ — M=+ = 348.8 + 0.9 MeV
M= (28150 — M=o = 348.7 £ 1.2 MeV
m c

= (2815)+ — M=_(2815)0 — —3.1 £ 1.3 MeV

=.(2815)7 full width I < 3.5 MeV, CL = 90%
=.(2815)0 full width T < 6.5 MeV, CL = 90%
SU(8)|[SU(6)|SU(3) Couplings
irrep | irrep | irrep | Mg | I'r to main channels possible 1D

168 |25 | 61 |27343) 0.0 | gip~ =22, gsp» = 2.1, gxe5 = 3.6,

gs+p> = 4.6, g=pr = 1.3, g==p, = 2.1,
g=<pr = 2.6

168 |152:| 35 [2819.7(32.4 gezn = 1.9, gs-ic = 2.3, gap- = 2

ga g+ = 1.0, g=xpy = 1.1, gup+ = 1.

R O

L | Ze(2815)

ook ok

QECP = ]_]_ QECR* = 1.0.. QEEK* == 2{—]

120 212,1 64 28452 4—10 gE;’;‘N = 1,9. gzzﬁr — 21 gAD* = 2().
ga g+ = 1.4, g2y = 1.2, guip+ = 1.2,

9=.p — DU. gch{x = O.B. quI{'* =T,

gz+p, = 0.9, g=xp- = 1.1




Conclusions:

[0 We have studied dynamically-generated
strange and charmed resonances by solving
the Bethe-Salpeter equation in coupled
channels using, as bare interaction, the WT
interaction and implementing heavy-quark
symmetry.

Some of those molecular states can be
identified with resonances obtained
experimentally (e.qg. A.(2595) , =.(2790) ) and some
others are predictions to be tested in on-going
and future experiments.




Outlook:

Continue the analysis of our predicted
resonances and comparison with the
available experimental data.

Study of the resonances coming from the
4752 representation.

Improvement of the bare meson-baryon
interaction beyond WT.

Inclusion of medium effects to study the
properties of charmed and strange mesons in
dense matter.




