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|. Motivation

We studied about the elastic 77 p scattering at finite baryon density.

And our next study Is
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1. Elastic £ p scattering at finite baryon density

We used the effective Lagrangians for 7r+p elastic scattering at tree level for each contributions.
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Delta mass (M,) : 1215.5 MeV
Delta decay width (T}) : 94.0 MeV

1. Elastic £ p scattering at finite baryon density
O The TCS & DCS as a functlon of cos@ of the elastic

p scattering In vacuum
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1. Elastic £ p scattering at finite baryon density

At finite density, hadron structure properties change (mass, decay width..)
so we apply the Quark-meson coupling (QMC) model to include medium effect.

O Quark-Meson Coupling (QMC) Model o : The scalar mean field

MA = Ma — go0, My =My — g,0

Effective baryon masses are calculated by Dr. Parada.
(We fixed the pion mass & coupling constant in this work)
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\ as the baryon density increases.
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1. Elastic £ p scattering at finite baryon density

O In-medium A decay width Fz
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1. Elastic £ p scattering at finite baryon density

O The 7" p total cross-section at finite baryon density
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FIG. 8. The #-N elastic scattering cross section with medium
effects.

The effective baryon mass m; & in-medium delta decay width FX
make the total cross section decreased In nuclear medium.




Il. Elastic £+ A scattering at finite baryon density

O The total cross-section of the elastic 77 n scattering
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Il. Elastic £+ A scattering at finite baryon density

From the Glauber model total Cross sectlon of the elastlc 7z+A scatterlng |s glven by
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Il. Elastic £+ A scattering at finite baryon density

From the Glauber model total Cross sectlon of the elastlc 7z+A scatterlng |s glven by
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Il. Elastic £+ A scattering at finite baryon density

From the Glauber model total Cross sectlon of the elastlc 7z+A scatterlng |s glven by
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Il. Elastic £+ A scattering at finite baryon density

From the Glauber model total Cross sectlon of the elastlc 71'+A scatterlng |s glven by
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And p, ’p)(r) is normalized with the atomic mass number A by
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N=n,p N=n,p
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Il. Elastic £+ A scattering at finite baryon density

O Nuclear density distribution p, as a function of
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m; [MeV]

Il. Elastic £+ A scattering at finite baryon density

O Effective baryon mass mg as a function of r
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Il. Elastic £+ A scattering at finite baryon density

O In-medium A decay width 1 as a function of p,
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. We studied about the elastic 77 p scattering at finite baryon density in
symmetric nuclear matter using QMC model.

I. The elastic 7z A scattering at finite baryon density has been investigated

using Glauber model with 5E+N(\/E,pA) which is the result of previous study.

lll. We are planning to consider in-medium coupling constant such as f;szA

using QMC model and improve our preliminary results.
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1. Elastic £ p scattering at finite baryon density
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[2] A. B. Larionov and U. Mosel, The N N —>N Delta cross-section in nuclear matter, Nucl. Phys. A728, 135-164 (2003)

I';, = A-spreading width (=80MeV)

Py = cut-off parameter (=200MeV/c)

pPp = baryon density

Po = nuclear saturation density (=O.15fm_3)

B (m + ml )2 », the c.m. momentum of outgoing particles with masses
q(m, my, my) 42 — m, and m, from the decay of a particle with mass m.
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1. Elastic £ p scattering at finite baryon density
O In-medium A decay width Fi
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The in-medium A decay width increases as the baryon density increases.
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1. Elastic £ p scattering at finite baryon density

O The differential cross-section of elastic 7r+p scattering at finite baryon density

p)) | ER— - .
A CERN at Piab = 378 MeV
P, /Py =0 (a)
Py /Py =0.2
15_ '—"pB/pO=O'4 /*
E 5
| A
— 10} R4
G
",
S~
O
c ¢
Sk

0 05 1

do/d€2 [mb/sr]

4=

A

9

o

~
|

P /Py =0
Py /Py =0.2

- == Pp/p,=0.4

Py /P, =0.6
Py /Py =0.8

— = Py/p,=10

[LBNL at Piab = 726.3 MeV

(b)

-1

A
OM A_A

-0.5

0
cosO

0.5

1

The differential cross-section of elastic 7r+p scattering decreases as the baryon density increases.
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(But in high P, region, the DCS increases a bit.)



