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Inclusive e*e" pair production
In cold nuclear matter

* Motivation:
the ® meson in matter
« HADES experiment:
p+ Nb E; =3.5GeV
* M,,, and momentum distributions
« Comparison:
p+p E; =35GeV
« Conclusion

Michael Weber
for the HADES Collaboration
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detector

P
(Ap/p ~1-2%)

B
dE/dx

et/e-

VDG HADES

Tofino/Shower [ EPJ A41 243]
TOF(ino)

MDC TOF
TOF(ino)

* E, .= 3.5 GeV
gel~1-2- 107 1/s
' Target: BNb
* 12 x 0.45 mm
* 3% reaction probability

9.2 - 10° collisions
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» to 70 yield:
— compare measured 1t* yield with transport model (UrQMD)

— conclude from reproduced 7t* yield
to n0 yield and extrapolate to 4rx

* to reaction cross section:

p+tNb: Gk = 1080 mb Wellisch et al., PRC 54 (1996) 1329
o(n0)/ or = 0.66 from UrQMD calculation
o(ntY) = 713 mb

14.06.2010 MESON 2010, Krakow



4.

m inV eff. correCted Technische Universitat Munchen m
Normalized to n° yield
70 Al olp ¢ "
o 10EL e S s
> . =
% 107 Yo g f
o — _% 3:
- g@ﬁ@ﬁmﬁm@ﬁy EN
= “*****ﬂ} = 17.6 MeV/c?2
= 10° ++ 4 G(D/Mw= 22% T Two
O t M., (MeV/c ?)
100 L P*Nb E,= 3.5 GeV t
: 80 I!eg\ilc < P <2 GeV/c TTT Slgnal palrs 65 . 105
a'ee
11 R e . i .
10 250 460 60|0 800 1000 1200 n region 5.5-10°
M.. (MeV/c ?) |wlp region 463
¢ region 36

14.06.2010 MESON 2010, Krakow



A

+ - u
HADES Momenta Of e e pal rs Technische Universitat Miinchen m
9
S 2000 ~ ¥
N I: - 05 < p+Nb E,;, = 3.5 GeV
v Y Yt 35% | 650<M_ <850
= 1600 S o8k o ce
N Q -
$1400 | =S o7f +
1200 | = 06
B Q -
1000 | Q 05F
- ° :
800 = 04F
600 O o3
B =
400F Z 020 +
- > = _+_ _+_
200F T 01F
0:ll L1 L1 L [ L1 E|,—¢—{_*_|||||||||||||| L _+_+
0 200 400 600 800 1000 1 2200 0 400 800 1200 1600 2000
M., (MeV/c °) p.. (MeV/c)

HADES: Significant e*e yield with low pair momenta
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HADES: Significant e*e yield with low pair momenta
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e e'e - pair production in ground state nuclei
 clear o signal observed (6, /M, ~2%)

 significant e*e" - yield with low pair momenta (p <800 MeV/c)

A dependence | :
o0~ 0.83, a, ~0.89 and a,,, ~ 0.81

A dependence Il :
a,and o, decrease with momentum
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e e'e - pair production in ground state nuclei
 clear o signal observed (6, /M, ~2%)

 significant e*e" - yield with low pair momenta (p <800 MeV/c)

A dependence | :
o0~ 0.83, a, ~0.89 and a,,, ~ 0.81

A dependence Il :
a,and o, decrease with momentum

Perspectives
« Comparison to transport models
* p - dependence and absorption of p/® in matter ?

N, ol ., -7,=1I [T5,

e'e” V—e'e V—e'e”
« p/w in HI reactions: lifetime of the fireball (regeneration)
N, ocll "Trg

e'e Voe'e”
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 Dielectron cross : 104 0¥ | EetTes
sections in p+p and p+d H
at beam energies from ol 4 ay
1.04 to 4.88 GeV g (e
measured with DLS g £=1.61 Gov SEL
* Decreasing mass g *f
dependence of pd/pp RPN
with increasing beam ot ent T
energy ;E ° | | 'Eb=2-0§ GeV i | I EI;=4.SEIS GeV
» pd cross section .
becomes approximately et * +
twice the pp cross A I AL s
section at all masses "o ozs o5 om 025 o5 o7 1 128

with increasing beam
energy

Mass (GeV/c%)

W.K.Wilson et al., PRC 57 (1997) 1865
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HADES
Leptons: Hadrons
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RICH — track correlation
Particle velocity

polarity * momentum (MeV/c)

* energy loss
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BUT: How to get information on »?
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BUT: How to get information on »?

* isospin dependence ???
* mass dependence ???
« absorption

pn/pp production at threshold:

N: X 6.5 (Quapes = 7950 MeV)
@/p: X 2 (Quapes = 520 MeV)
- Do not normalize to pions?

BUT: decresing difference
with increasing energy

H.Calen et al., PRC 58 (1998) 2667
S.Barsov et al., EPJA 21 (2004) 521

DLS
. "~ ’ 2/3 T.Tabaru et al.,
produc(t)loRn. A PRC 74 (2006) 025201
assume production ~ A | vkotula et al.,
> absorption PRL 100 (2008) 192302
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w: %2

Excess of meson production in pn over pp
expected close to threshold (factor 2) and smaller at higher energies
- See more omegas and phis in pA than pp
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10"

Y.Maeda et al.,
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——
L pn J
: ' pp :
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