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Why studying DN interaction?

J/W suppression

Gonin et al (NA50) '96, Matsui and Satz '86

.
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Color Screening

taken from Hirano@CISS07
but also comover scattering

JW+ (n, p))>D+D

Capella, Vogt, Wang, Bratkovskaya, Cassing,
Andronic..

D-mesic nuclei

Tsushima et al ’99,
Garcia-Recio et al ‘10

208pp,



DN interaction from meson-exchange

DN interaction built in close analogy to the Juelich Dy

meson-exchange KN model’ using SU(4) symmetry 5
and by exploiting the close connection between DN b

and DN2 due to G-parity Di
- working hypothesis: SU(4) symmetry Pl a
9op, = 90Dy = GKKp vl

9ppw = —9DDw = GKKw D

- for scalar mesons (S=0,a;): 9pps ~ Gkks
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but fine tune as well to get A\ (2595) DIV iskemcion.
« form factors at M(=meson)MM vertices are taken " i Ao
over KN interaction = A
Di N D. N
» most B(=baryon) BM vertices are the same as in }
KN =>» taken over coupling constants and form " , : ' )
factors. For those involving /A, and/or > _SU(4) is - T
invoked! m i A ™ ¥,
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Fig. 1. Meson-exchange contributions included in the direct
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Fig. 2. Meson-exchange contributions included in the DN —
transition potentials and in the wA., wX.
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A bit of scattering theory...
..unitarized theory in coupled channels

S-matrix (collision operator)
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DN meson-exchange model

VS

DN TVME t->0 limit (WT)

DN meson-exchange model

arXiv:1008.3794 [nucl-th]
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SU(4) WT model
Mizutani & Ramos, PRC 74 (2006) 065201

V/ built from the meson-baryon Lagrangian at lowest order
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Implementation of HQSS: SU(8) WT model
Garcia-Recio et al., PRD 79 (2009) 054004

Lot®) = ((M' ® M)gs, ® (B! ® B)gs),

But SU(8) symmetry is strongly broken:

1.adopt physical hadron masses for kernel and thresholds
2.consider different weak non-charmed and charmed, as well
as pseudoscalar and vector meson decay constants

Then, the SU(8) WT matrix elements in [JSC sector are

VIISC( f5) = DI.JSC2\/5 — M, — M, \/Ea + M, \/Eb + M
o o 4 fufy 2M, 2M,

with f the weak decay constant & M(E) the baryon mass (energy)




Results for DN model

SU(8) WT model differs significantly from
the other two, but there is not a
straightforward comparison because of
the different regularization scheme and
symmetry breaking. Moreover, the
generalization of the Juelich model to
include HQSS can lead to different
results than SU(8) WT due to the
exchange of more mesons

Scattering lengths and resonances

meson-exchange model | SU(4) DN model | SU(8) DN model
scattering lengths [fm]
a0 | =041 404 =0.57 410,001 0.004 +10.002
a=t | =207 +1057 -147 41065 0.33 +10.05
pole positions [MeV]
S | Cumopis | CuBaPil) | CukdDi0Y
St 26032 + 163.1 26254 + 1515 26100 41355
St A, (2595) 2199.5 4100 825 4105
Sot 8112 41456
Su | (TWIRiS | W24 | 640N
5 65| 96100 4803
5 | 2 (2800) 9811 4400
Sit 28028 41174
Sit 2868.0 41193
Pos 8044 $y2.4

A, (2765)




meson-exchange model

meson-exchange
model based on
parameters from KN
and K-N potentials

KN meson-
exchange model

Oy (mb)

DN->DN cross sections
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Discussion of the A_(2595)

« \.(2595) was first observed by CLEO('95) and confirmed by E687('96) and
ARGUS’97 as pronounced peak in the m* A" invariant mass distribution

* It is accepted as the charmed counterpart of the A(1405), but several differences:

a) A\(1405) located close the KN threshold whereas N,(2595) coincides with T2
b) 12 and KN threshold are 100 MeV apart while >, and DN are almost 200 MeV
c) A at A(1405) is barely open while TrrA, opens 35 MeV below A (2595)

* A fine-tuning of inherent parameters reproduces the position of the A (2595)

. : \(2595) decays dominantly into T*Z 0% and X **

While M(A(2595))-M(A): 3075+ 0.5+ 1.2 MeV [CLEO '95],
309.74+09+0.4 MeV [E687 '96],
309.2 4+ 0.7+ 0.3 MeV [ARGUS '97],

and M(m~)+M(EXF) — M(A.) = 307.13 £ 0.18 MeV,
M(x?)+ M(Z}) — M(A.) =301.424+0.4 MeV,
M(xt) + M(Z?) — M(A.) = 306.87 + 0.18 MeV,

Anew measurement of CLEO(99) 3053+ 0.4+ 0.6 MeV [CLEO '99]

No phase space for A\ (2595) decay into "2 " and 2 _** Il Only due to Z_ widths ??
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* Results resemble very much the measured signal and smearing them
out by the width of 2_* (4 MeV) would yield to a good fit

« But A,(2595) decays dominantly into 2 % and X _** and widths of ¥_°
and 2_** are only 2 MeV = many event unexplained!!!

* Need of r*m/A_* channel but also confirm new CLEO('99) data



Conclusions

» We present a model for the interaction in the coupled systems DN, 1A,
and 2, developed in close analogy to the meson-exchange KN
interaction of the Juelich group, using SU(4) symmetry constraints.

* The interaction generates several states dynamically: Sy, A(2595), S,
(2797) to be identified with 2(2800) and P,,(2804) to be A (2765)

 Results for DN scattering lengths and cross sections are compared to
other schemes based on TVME in the t->0 limit (WT). While there is a fairly
good agreement between our model and the SU(4)WT, the different
resonant structure of the SU(8) WT gives drastically different results

» We discuss the A\ (2595) resonance pointing out the necessity of
including the Tr*1rA_;* channel but also the need of reviewing the
experimental CLEO’99 data



