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1.

2.

It was discovered in 2003, by the BABAR Collaboration and later
confirmed by CLEO, BELLE and FOCUS.

Several theoretical interpretations: cs state, molecular
meson-meson, K — D-mixing, two meson and four quark state,
four quark state

Lattice simulations have found the D},(2317) state with a KD
component of ~ 70%



- I. Introduction. A few words about the D};(2317)

» An experimental test of the molecular nature: Bs — 7tDOK—,
B° — D-D°K* and B+ — DODOK+




I. Introduction. A few words about the D};(2317)

» An experimental test of the molecular nature: Bs — 7tDOK—,
B° — D-D°K* and B+ — DODOK+

160

T T T 160
Fit —
BaBar s 140

140
120
100

B - D DKt
80

Events / 40 MeV /¢?

60

Events /40 MeV /c?
%
z

40 T

20

2340 2460 2580 2700 2820 2940 3060 3180 3300 3420
VA (MeV)

) L e
2340 2460 2580 2700 2820 2940 3060 3180 3300 3420
VA (Mev)



I. Introduction. A few words about the D};(2317)

» An experimental test of the molecular nature: Bs — 7tDOK—,
B° — D-D°K* and B+ — DODOK+

160 T T T T T
Fit —
140 - BaBar t+ - 140 —
o 120 B o 120 B
LY R
E 100 E 100
S 80 3
> i 1 3 ]
@ I
40 — B
20 b b
ol okl
2340 2460 2580 2700 2820 2940 3060 3180 3300 3420 2340 2460 2580 2700 2820 2940 3060 3180 3300 3420
V5 (MeV) V (MeV)
160 T T T 160 T T T
Background I Background I
140 - D},(2700) =1 o
(DK)1-0
" o 120F D,(2573) =1
= = Full —
z 3 10 _ 1
=z Z Bt — D'DOK+
B g 80p 1
> H £ o 4
4W0H - T B
20 B
n L

o EhEE: il
2340 2460 2580 2700 2820 2940 3060 3180 3300 3420
V5 (MeV) V5 (MeV)

M. ALBALADEJO, D. JIDO, J. NIEVES AND E. OSET, ARXIV:1604.01193 [HEP-PH].



Il. Statement of the problem:
weak decay of a heavy hadron



- I. Weak decay of a heavy hadron. 1.

i Q1

1. The dominant weak mechanism
Hw = %Vom Varee @17 (1 = 75) QG (1 —75) G



- I. Weak decay of a heavy hadron. 1.

i Q1

1. The dominant weak mechanism
Hw = % Vog Vaige @17 (1 —5) QG (1 — 75)
2. We look to a small energy range: smooth energy
dependence



- I. Weak decay of a heavy hadron. 1.

i Q1

1. The dominant weak mechanism
Hw = % Vog Vaige @17 (1 —5) QG (1 — 75)
2. We look to a small energy range: smooth energy
dependence

3. Amplitude considered as constant: V),
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» An extra qq pair with the quantum numbers of the vacuum
» cS(uu + dd + cc + ss)
» Projection into meson-meson states is done with the M

matrix
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J/v J/v

1. toocay (B = J/WPF]) = Vp x Iy

2. The J/V¥ meson interaction will be neglected, OZI
suppressed

3. There are more contributions to the final J/WF;F; state



- Il. Theoretical approach: hadronization. 4.

J) Jv

" \i\ K' + B

Dt



- Il. Theoretical approach: rescattering. 5.

» The f; is the pseudoscalar interaction vertex relating channels i
and j.



- Il. Theoretical approach: rescattering. 5.

» The t;; is the pseudoscalar interaction vertex relating channels i
and j.
> It is obtained solving the scattering in coupled channels
i,j=K*tD% K°D* nDs:
ti,j = (1 -V. G)i,k . Vk,j



- Il. Theoretical approach: rescattering. 5.

» The f; is the pseudoscalar interaction vertex relating channels i
and j.

> It is obtained solving the scattering in coupled channels
i,j=K*tD% K°D* nDs:
ti,j = (1 -V. G)i,k . Vk,j

» G is a diagonal matrix whose elements are the loop functions of
the two mesons P;, P}, in each channel

d*q 1 1

ii(s=P?) =
Gii(s ) re (2m)* (P —q)2 — m? +ie g2 — (m))? + e




- Il. Theoretical approach: rescattering. 5.

» The f; is the pseudoscalar interaction vertex relating channels i
and j.

> It is obtained solving the scattering in coupled channels
i,j=K*tD% K°D* nDs:
ti,j = (1 -V. G)i,k . Vk,j

» G is a diagonal matrix whose elements are the loop functions of
the two mesons P;, P}, in each channel

d*q 1 1

(s = P?) =
Gii(s ) re (2m)* (P —q)2 — m? +ie g2 — (m))? + e

> V/J is the kernel potential, L.O. S-wave amplitudes (cavermann, oser,
STROTTMAN, VICENTE VACAS. PHYSICAL REVIEW D 76, 074016 (2007)),
x—heavy-meson lagrangian

1 1
Vij(s) = £ (A,',j (m,m) + Bij(m, m)s+ Cij(m, m’) E)
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» Fit the scattering free parameter « in order to have the
D;,(2317) as a bound state. A pole in the t matrix,

b 9i9;
K —t—
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» The differential decay width dI'(B; — J/WKD)/dM,,,
B: — J/VK°D*
0- — 170"
V, = V3Apy v cos

2
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» We consider direct coupling to this component in the B, decay

Jy
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» For different cases P(KD) = 58, 72,86%, we consider a qq
coupling to the resonance such that = 0, 21, 44% of increase in
M(B: — J/WD%,(2317))
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(a) P(KD) = 0.68. (b) P(KD) = 0.72. (c) P(KD) = 0.86.
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-

» The enhancement of events seen close to the KD threshold in B
decays can be an experimental test of the molecular nature of
the D},(2317)

» We have proposed an unmeasured weak decay process where,
with the molecular KD hypothesis, this feature is also observed
and due to the generation of the D,(2317)
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