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Main points

-The aim of this work is to propose a method to
study the K* width in the medium

-Theoretical models predict a large increase of K* 
width in the medium (by the factor of 5 at           )

- Our approach is to study the A dependence of 
K* production in K- reactions with different nuclei

- We propose to use K- with momenta around 1500 
MeV (slightly above threshold). This energy range is
accessible at experimental facilities like J-PARC



Magas, Roca, Oset, 

PRC71 (2005) 065202; 

NP A755 (2005) 495

Our earlier proposal: 

“Measuring the φ meson width in the medium from p induced 

φ production in nuclei”

was based on similar philosophy 



Such an experiment has been done at ANKE-COSY

A. Polyanskiy et al., arXiv:1008.0232 [nucl-ex]
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pK = 1.5 GeV/c
 K- propagation in the nucleus

- Quasi elastic scattering 

- One nucleon absorption

- Two  nucleon absorption

 K* production

K- p  K*- p K- n K*- n

K- p  K*0 n

 K* propagation in the nucleus

- Free decay

- Quasi elastic scattering 

- Absorption

Monte Carlo simulation



 K- propagation in the nucleus

- Quasi elastic scattering 

- One nucleon absorption

- Two  nucleon absorption

We can make use of a MC code developed for the

"The (K-,p) reaction on nuclei with in-flight kaons“

Magas, Yamagata-Sekihara, Hirenzaki, Oset, Ramos, PRC81 

(2010) 024609; NP A835 (2010) 382



Our Monte Carlo simulation
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Staying close to K* production threshold and 
using ratio of R’s of different nuclei we can remove
dependence on the unknown K* production cross section

-The prime observable, depend on K* production
cross section

Also such a ratio strongly reduces 

experimental uncertancies



Monte Carlo simulation

K- propagation:

The probability of different reactions in a δl distance is given by
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Monte Carlo simulation

pK = 1.5 GeV/cK- propagation



 K* propagation in the nucleus

- Free decay       probability to reconstruct K* is given by 

- Quasi elastic scattering 

- Absorption
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Monte Carlo simulation

- is K* selfenergy in nuclear medium

The probability of loss of flux per unit length
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Monte Carlo simulation

Basic model:

Oset, Ramos, EPJ A44 (2010) 445

K* in the medium:

Tolos, Molina, Oset, Ramos, arXiv:1006.3454 [nucl-th] 
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K* selfenergy in nuclear medium
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Monte Carlo simulation - Results

- Unfortunately, the effect

became much weeker

-We hope to make it more 
prominent by looking on

forward K* only



Conclusion

We are exploring the A dependence of the
relative K* production in nuclei in K- A collisions

Our results show that the modification of K* width in 

nuclear medium may have sizeable effect in such reactions

We suggest for the experiment an energy range accessible

at J-PARC





Monte Carlo simulation - tests
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