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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 5at P = ro)

- 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



Our earlier proposal:

“Measuring the ¢ meson width in the medium from p induced
¢ production in nuclei”

was based on similar philosophy
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Such an experiment has been done at ANKE-COSY
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A. Polyanskiy et al., arXiv:1008.0232 [nucl-ex]
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Monte Carlo simulation

K +A>K +X
- P = 1.5 GeV/c
» K- propagation in the nucleus

- Quasi elastic scattering
- One nucleon absorption
- Two nucleon absorption

» K* production
Kp=2>K'p K'n->K*n
Kp—>K9n

» K* propagation in the nucleus
- Free decay
- Quasi elastic scattering
- Absorption



» 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

Our input cross section are taken from Particle Data Group.
Quasielastic scatterings
O-psk—p=21.22mb, o, go,=715mb, og-, g =185 mb

One body kaon absorption

O -posgop =432 mb, og-—p r+y- = 1.76 mb
0K‘p—>ﬂ_2+ =14 mb, OK_p—>WOZO = 158 mb
Ok-nosn—A =630 mb, og—, . —vo =097 mb, oxg-, 0n— =1.15mb

Total: UtotalK—p = 5l1.7 mb, Ototal K—n — 38 mb.
Since the total cross sections are larger than the sum of the channels we are

using explicitly, we define
OKk-pnox = 1427 mb, og-,,x = 10.0 mb,

which take care about all the other possible reaction channels where no fast

nucleons come out.



» K* production
Kp=2>K'p K'n->K*n
Kp—>K9n



> K* production Cross sections are unknown!l/

Kp=>K-p K-'n=> K*n
K'peK*On



> K* production Cross sections are unknown!l/

K = K-'n-> K*n
p>KOn

as a first step




| Cross sections are unknown!ll
» K* production

K- *- K-n—-> K*n
“p 2> K*®¥n

as a first step

R, = GK/ -The prime observable, depend on K* production
A cross section



. Cross sections are unknown!ll
» K* production

K- *- K-n—-> K*n
“p 2> K*®¥n

as a first step

R, = GK/ -The prime observable, depend on K* production
A cross section

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

RA
R12C Also such a ratio strongly reduces

experimental uncertancies



Monte Carlo simulation

K- propagation:
The probability of different reactions in a 6l distance Is given by
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Monte Carlo simulation

K- propagation:
The probability of different reactions in a 6l distance Is given by
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Monte Carlo simulation

K- propagation Pk = 1.5 GeV/c
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» K* propagation in the nucleus
- Free decay - probabillity to reconstruct K* is given by

out ou

- Quasi elastic scattering
- Absorption

Monte Carlo simulation
II(p, -, p) - is K* selfenergy in nuclear medium

_SmszP
E. dt

K

=

The probability of loss of flux per unit length
dP dP  3mlIl

@it .
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K* selfenergy in nuclear medium

Basic model:
Oset, Ramos, EPJ A44 (2010) 445

K* in the medium:
Tolos, Molina, Oset, Ramos, arXiv:1006.3454 [nucl-th]




K* selfenergy in nuclear medium
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K* selfenergy in nuclear medium
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Monte Carlo simulation - Results
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RA [arb. units]

Monte Carlo simulation - Results
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Monte Carlo simulation - Results

RA [arb. units]
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RA [arb. units]

Monte Carlo simulation - Results

l ----- Full MC
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Monte Carlo simulation - Results
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Conclusion

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

We suggest for the experiment an energy range accessible
at J-PARC

Our results show that the modification of K* width in
nuclear medium may have sizeable effect in such reactions

Project i in proyress



Results

For the asymmetric nuclet N # 7 we need a weighting
factor

(i'V Opn,g T+ Zﬁpp1¢) //A

(”mmﬁ + Jppm)/g

Some models predict oy, 4/0pps = 5

(A. L. Titov et al., EPJ A7 (2000) 543)

Then for very asymimetric nucleus like 330 the weighting
factor 1s 1.15
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Monte Carlo simulation - tests
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Monte Carlo simulation - tests
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Imaginary part of ¢ selfenergy in

medium
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D. Cabrera et al., NPA 733 (2004) 130.



Our Monte Carlo simulation

Two nucleon kaon absorption:
K NN — AN and K" NN — XN,
with all possible charge combinations

We assume:
1) The probability per unit length of the two nucleon absorption
1s given by:

Pr-nn = Capspy

2) Total two body absorption is 20 % of the one body absorption
at about nuclear matter density (this can be guessed from data
of K~ absorption in *He - Katz, et al., PRD 1(70) 1267)

= Cups = 6 fm’°



Monte Carlo simulation - Results

I 18 B I T T T —
A ----- Full MC

1.6 No K mod. in medium]

1.4

1.2

0.8

RA/R 126

0.6

0.4

0.2

0 50 0 50 100 150 200 250









