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First Experimental Findings
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New Experimental Results
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Observation of a Narrow Pentaquark State, P,(4312)*, 1200
and of the Two-Peak Structure of the P,(4450)*
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Q2. Formalism

e Chiral Unitary Approach (ChUA): coupled channel
approach, solving Bethe-Salpeter (BS) equations,
which take on-shell approximation to Ioops

T=V+VGT,T=[1-V(G|~

S

Vv G T

where V matrix (potentials) can be evaluated from
chiral Lagrangians.
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G is a diagonal matrix with the loop functions of each
channels:

Gu(s) =1 . L
ll f (27r)4 (P—q)2—m3 +ie q?—m7,+ie

The coupled channel scattering amplitudes T matrix
satisfy the unitary :

Im Tz’j — Lin Onn T,:]
Onn =1Im G, = 8‘;‘3\%«9(3 — (mq1 + ma)?))

To search the poles of the resonances, we should
extrapolate the scattering amplitudes to the second
Riemann sheets:

GZIZI(S) = GlIl(S) 4 g dem

47+/s




Considering the
heavy quark spin-
flavor symmetry

D,:> D* Ea:’} Z:
c-quark|=| b-quark.
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Defined LECs:

1 1
o = (eg, = 0.6y =5, L = 1/2;ll HOPl|t, = 0,65 = >, L = 1/2;a>,

ps =€, =1/2,€, =0, L =1/2;allHEP||¢,, = 1/2,€5 = 0, L = 1/2; a),
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1
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Lyw = ig [V, 0, Vu]VH),
Lppy = —ig ([P,0,PIVH),
Leey = g ((By[V*, B])+ (By.B)(VH))
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83. Results
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The former exercises have shown that the changes pro-
duced by using different couplings obtained in other
approaches to QCD, with a certain amount of SU(4) or
HQSS breaking, induce changes of the order of
20-30 MeV in bindings estimated in our approach to be
of the order of 50 MeVD These uncertainties are in line

with other systematic uncertainties that we must also
admit from our partial ignorance in the regularization
scale of the loops. Yet, with all these uncertainties, the
binding of the states remains a solid conclusion, as does
the order of magnitude of the binding energies; the maxi-
mum one can hope without further experimental informa-
tion to constrain the input in our theory.
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Q4. Summary

® Qur results of bound states ——molecular states

P_(4312)"
Having J = 1/2.
With J = 3/2. \

:P (4440)+!P 4457 *:
Degenerate in J =1/2, 3/2. c e c( )
Degenerate in J =1/2, 3/2, 5/2. —

P (4380)" T'=205 ?

Hope that our predictions can be
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