ey

Collaboration

Photoproduction of
pion pairs from ’Li

Yasser Maghrbi

Graduertenkolleg - Hallstatt - September 2009

NI/
\
/

/THIN\



Outline

- Introduction - Motivation - Existing results
- Experimental setup
- Results

- Conclusion

Yasser Maghrbi Hallstatt - September 2009



Introduction  Motivations

Meson photoproduction off light and heavy nuclei

L

important tool in hadron physics
Some applications :

* Investigation of meson-nucleon / meson-nucleus interaction :
- meson free mean path in nuclear matter
- search for meson-nucleon bound state

« Possible in-medium modifications of hadrons :
- predicted effects on the in-medium mass and width of vector mesons
and on certain nucleon resonances
- the investigation of the invariant mass distributions of pion pairs in view of

in-medium effects on the much discussed meson : O

« Use of coherent pion production for the study of the mass form factors
of atomic nuclei
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Introduction  Motivations

O Meson ?
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Introduction  Motivations

In medium modification of O meson

Models : Mass (o) N when nuclear density /
and 0 becomes degenerate with its chiral
partner T at large density

« 0 meson decays into M’rnt”but not M
Expect shift in invariant mass distributions

towards small values in 1°m®°

Yasser Maghrbi

® predicted dependence of o-mass
on density (V.Bernard et al.):
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Introduction

Exisiting results

- CHAOS

- CB @ BNL

- TAPS @ MAMI

= CB-TAPS @ MAMI
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Introduction  Existing results

Crystal Ball@BNL: (s. starostin et al.) TAPS@MAMI
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Introduction

FSI or in-medium effect?

® Invariant mass distributions
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- Shift observed on Ca (latest results)

- BUU (FSI ONLY) shift in the same way
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Let's summarize!

- Shift observation confirmed @ different experiments.
- Only model : BUU on Ca, includes only FSI but no

in-medium modifications!
= Need to go much lower on energy and finer bins

= New data with high statictics and better detection

CB-TAPS @ MAMI

- Nuclei comparaison : p, C, Ca, Pb
= Need new reference light nucleus : Li

= New series of data in 2005
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Experimental setup

* Experiment performed in 2005 within the MAMI B (883 MeV), I = 6 nA
180 hours of beam = acceptable statistics to study M in medium effects

and coherent N production (2200 n/h)
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Experimental setup
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Results

Shift towards small invariant mass :

- Observed with increasing A

- Observed for neutral channel but not for charged
= comparison Li / other nuclei

= comparison charged and neutral distributions of Li

- Channel identification
- Cross sections
- Mass distributions - comparison
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Results Neutral channel

- select events with 4/5 neutral hits + invariant mass of all photon pairs
- select best combination of 4y by ¥ test
- True signal = Signal [110-160] — (Signal [80-110] + Signal [160-180])
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Results Charged channel

-3 cases : - ™"
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Results

Cross sections
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Results comp. TAPS data [400-460] MeV

do/dM (nb/MeV/A)

"Li
3r O Ey = 400 - 460 MeV
3 [ ... ....
g 2_ .. Q. “0“0
2 . ®
g T o ..o.
6 : ‘ ..°|00.g. |
4 | [ I O N NN A B R R Lo
; 550" 300 350 400 = 450
0 M (MeV)
4
3 —
2 < 10f e, Ey = 400 - 460 MeV
! > | .
3 : = < % m'nt”
- S ° g ]
N cAE "
3 re. = %
0 el b srysPry. - 0 'E N .%ﬁ % g L ‘ ..O.P‘. |
250 300 3;300 400 450 250 300 3:500 400 45( O 950 300 350 400 450
M (t°n°) (MeV) M(nt™ 1) (MeV) M. (MeV)

Yasser Maghrbi Hallstatt - September 2009



Results

Finer energy bins
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To sum up..

- High statistics experiment = small and close to threshold bins

- Charged channel very sensitive to the analysis parameters

- Mass distributions in agreement with the different nuclei for
[400-460] MeV (predicted effect seen on neutral channel,

charged channel unchanged)

- Ratio neutral/charged on ’Li for fine bins = small shift towards
small invariant mass seen

Coming up :
- finish analysis of high statistics data (Ca, C, Pb), compare to Li
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Guten Appetit
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