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properties of the ® meson
——e—

well known for p=0:

:;mouul'—

14000

counts /

12000~

||T||||||||| ]

10000

8000

6000

4000~

2000~

0
IIIIIIIIIIIIIIIII

500 600 700 800 900 1000
E/MeV

m=782.65 MeV
'=8.49MeV




properties of the ® meson

——e—

well known for p=0:

:;mouul'—

14000

counts /

12000~

||T||||||||| ]

10000

8000

6000

4000~

2000~

0
IIIIIIIIIIIIIIIII

500 600 700 800 900 1000
E/MeV

m=782.65 MeV
'=8.49MeV

B what happens

in a2 medium?




properties of the ® meson

%
well known for p=0: model predictions for in-medium masses
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exp. approaches for studéing in-medium effects

< measurement of the meson lineshape: H— X, + X,
reconstruction of invariant mass

from 4-momenta of decay products: p(p,p,T)=+/p, +p,

B cnsure that decays occur in the medium:
 select shortlived mesons: S=By-Ct=1.3 fm(p); 23 fm(®); 46 fm(d)

\/

“* cut on low meson momenta for ® and ¢ mesons

sensitive to nuclear density at decay point!
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B cnsure that decays occur in the medium:
 select shortlived mesons: S=By-Ct=1.3 fm(p); 23 fm(®); 46 fm(d)
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“* cut on low meson momenta for ® and ¢ mesons

sensitive to nuclear density at decay point!

< measurement of the momentum distribution:
in case of a dropping in-medium mass:
when leaving the nucleus hadron has to become on-shell;
mass generated at the expense of kinetic energy;

sensitive to nuclear density at production point!
W) advantage: independent of meson lifetime! 5



Crystal Ball and TAPS @ MAMI, Mainz
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Crystal Ball and TAPS @ MAMI, Mainz
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©—>7t’y invariant mass spectrum
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hadronic decay channel: YA -> (A-1)op -> (A-1)n%p -> (A-1)yyyp
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background determination: 2 approaches
%
background determined background determined comparison
by ﬁttmg from data of both approaches
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comparison of ® signal lineshapes
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comparison of ® siénal for different nuclei

with missing-mass cut
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comparison of ® siénal for different nuclei
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comparison of ® siénal for different nuclei
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test on the sensitivity to in-medium signal
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GiBUU simulations (J. Weil)
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energy range: 900 — 1300 MeV (E .., = 1108 MeV)

4 scenarios: % no in-medium modification
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comparison exp. data to GiBUU (J. Weil / U. Mosel)
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limited sensitivité to in-medium signal

% experimentally observed mass distribution = convolution of
spectral function with branching ratio into channel being studied
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measurement of the momentum distribution
—_———

» carbon beamtime
* analysis with exactly 3y (+0,1,2,... charged) final state
% o yield in different momentum bins
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measurement of the momentum distribution
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conclusion and outlook
——e—

% ®-lineshape analysis
** sensitive to nuclear density at decay point
** signal sensitive to background determination
“* reduced sensitivity

’0

» favours scenarios without mass shift

“* ®-momentum analysis
** sensitive to nuclear density at production point
¢ favours scenarios without mass shift

\/

“* model dependent!
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% ®-lineshape analysis
** sensitive to nuclear density at decay point

** signal sensitive to background determination

“* reduced sensitivity

¢ favours scenarios without mass shift

“* ®-momentum analysis
** sensitive to nuclear density at production point
¢ favours scenarios without mass shift
“* model dependent!

outlook:

** lineshape analysis: energy range E, = 900 — 1100 MeV

R

¢ cut on ® momentum: p, < 300 MeV
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prompt time event selection
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charged particle identification
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TA2CB2008

identification of charged particles in:
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pion sideband subtraction
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