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sensitive to nuclear
 

density
 

at decay
 

point! 

measurement of the meson lineshape:
reconstruction

 
of invariant mass

from
 

4-momenta of decay
 

products: ( ) 21 ppT,,p +=ρμ
r

21 XXH +→

ensure
 

that
 

decays
 

occur
 

in the
 

medium:
select shortlived mesons:
cut on low meson momenta for ω and φ mesons

1.3 fm(ρ);  23 fm(ω);  46 fm(φ)τ⋅βγ= cs ≈
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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!  

measurement of the meson lineshape:
reconstruction

 
of invariant mass

from
 

4-momenta of decay
 

products: ( ) 21 ppT,,p +=ρμ
r

21 XXH +→

ensure
 

that
 

decays
 

occur
 

in the
 

medium:
select shortlived mesons:  
cut on low meson momenta for ω and φ mesons

advantage: independent of meson
 

lifetime! 

1.3 fm(ρ);  23 fm(ω);  46 fm(φ)τ⋅βγ= cs ≈
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hadronic decay channel: γA -> (A-1)ωp -> (A-1)π0γp -> (A-1)γγγp
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a fit

preliminary



comparison
 

of ω
 

signal
 

for
 

different nuclei

ω-meson
 

lineshape
 

in good
agreement

 
for

 
C

 
und Nb

 
target

slightly
 

broader
 

compared
to LH2

 

signal 7

with
 

missing-mass
 

cut

preliminary



comparison
 

of ω
 

signal
 

for
 

different nuclei

ω-meson
 

lineshape
 

in good
agreement

 
for

 
C

 
und Nb

 
target

slightly
 

broader
 

compared
to LH2

 

signal 7

is
 

this
 

consistent
 

with
 

an
in-medium

 
broadening

 
(Γmed

 

150 MeV)
determined

 
from

 
the

 
Transparency

 
ratio?

≈

(M. Kotulla

 

et al., PRL 100 (2008), 192302)

with
 

missing-mass
 

cut

preliminary



comparison
 

of ω
 

signal
 

for
 

different nuclei

ω-meson
 

lineshape
 

in good
agreement

 
for

 
C

 
und Nb

 
target

slightly
 

broader
 

compared
to LH2

 

signal 7

is
 

this
 

consistent
 

with
 

an
in-medium

 
broadening

 
(Γmed

 

150 MeV)
determined

 
from

 
the

 
transparency

 
ratio?

≈

(M. Kotulla

 

et al., PRL 100 (2008), 192302)

test on the
 

sensitivity
 

to in-medium
 

signal

with
 

missing-mass
 

cut
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GiBUU
 

simulations
 

(J. Weil)
energy

 
range: 900 –

 
1300 MeV  (Ethresh

 

= 1108 MeV)
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ρ
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0 1mm

with
 

α
 

= -0,16

no in-medium modification
collisional broadening (Γmed = 150MeV)
coll. broadening plus mass shift
mass shift (-16%)

4 scenarios:

only
 

small
 

difference
in lineshape

for
 

the
 

4 scenarios

no modification
coll. broadening
coll. broadening
+ mass

 
shift

mass
 

shift
 

only

J. Weil
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comparison
 

exp. data
 

to GiBUU
 

(J. Weil / U. Mosel)

GiBUU
 

(for
 

Nb target):
no in-medium modification

collisional broadening
(Γmed

 

= 150 MeV)

collisional broadening
plus mass

 
shift

(Γmed

 

= 150 MeV, α
 

= -0.16)

mass shift only
(α

 
= -0.16)
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data
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„mass

 
shift

 
only“ scenario
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limited
 

sensitivity
 

to in-medium
 

signal

(F. Eichstaedt

 

et al.,
Prog. Theo. Phys. Suppl. 
168 (2007) 495) 
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ω yield
 

reduced
 

by
 

increase
 

of in-medium
 

width
 

(                  )
spread

 
out in mass

experimentally observed mass distribution = convolution of 
spectral

 
function

 
with

 
branching

 
ratio

 
into

 
channel

 
being

 
studied

vacmed 16 Γ⋅≈Γ
3 effects

 
limit
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occur
 

at ρ
 

> 0.1ρ0

S. Friedrich
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momentum
 

distribution
carbon beamtime
analysis with exactly 3
ω yield in different momentum bins
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γ
 

(+0,1,2,… charged) final state
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Carbon
Niobium
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calculations
 

(Nb):
no in-medium

 
modification

collisional
 

broadening
collisional

 
broadening

plus mass
 

shift
mass

 
shift

 
only

measurement
 

of the
 

momentum
 

distribution
J. W

eil

data
 

disfavour
 

„mass
 

shift“ and „coll. broad. + mass
 

shift“ scenario

normalized
 

to
same

 
area
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conclusion
 

and outlook

ω-lineshape analysis
sensitive to nuclear density at decay point
signal sensitive to background determination
reduced sensitivity
favours scenarios without mass shift

ω-momentum analysis
sensitive to nuclear density at production point
favours scenarios without mass shift
model dependent!
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conclusion
 

and outlook

ω-lineshape analysis
sensitive to nuclear density at decay point
signal sensitive to background determination
reduced sensitivity
favours scenarios without mass shift

ω-momentum analysis
sensitive to nuclear density at production point
favours scenarios without mass shift
model dependent!

outlook:
lineshape analysis: energy range Eγ = 900 – 1100 MeV
cut on ω momentum: pω < 300 MeV
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L1

L2

L3

L2

L1 L3

σ=0,47ns

σ=0,89ns σ=0,8ns

prompt time event
 

selection

photon
 

/ particle
 

separation
 

possible
 

using
 

time-of-flight 15



charged
 

particle
 

identification

t=0 ns

identification
 

of charged
 

particles
 

in:
PID (CB): ΔE vs E
TAPS: ΔE vs E and E vs t
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pion
 

sideband
 

subtraction

mπ0γ

 

/ MeV

co
un

ts
/ 1

M
eV 570MeV<mγγγ

 

<630MeV
structure

 

around
600MeV

from

 

π0η-events

remove
 

background
below

 
π0

 
peak

by
 

sideband
 

subtraction
removes

 
structure

around
 

600MeV!
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