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The FOPI Experiment

fixed target experiment

Helitron Plastic Wall with extracted beam

RPC

superconducting
Solenoid, 0.6 T

Drift Chambers
CDC, Helitron

Time of Flight Detectors
Plastic barrel
Magnet Yoke Plastic wall

Plastic Barrel RPC barrel



Upgraded TOF: RPC Barrel

Full Barrel commissioned in 2007 With better TOE resolution
T R TN K*separation up to ~ 1 GeV

05 |-

Multistrip-multigap RPC
2080 strips in 26 supermodules
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Particle Production at SIS

At SIS energies sizeable

W.Weise, Prog.Th.Phys.Suppl.149(2003)1 decrease of «qq>

TP Beam

T — Partial restoration
06 of chiral symmetry?
Heavy-ion collisions
i 55 > — Hadron properties
S TR e modified in the
ooy 3 =300 TIMeV] nuclear medium?

S ~ Meson mass
myfr =—<mg>(qq)  Gell-Mann — Oakes — Renner relation

Phys.Rev. 175(1968) N the medium)
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o if U=0 the ratio shows a flat line
* influence of Coulomb potential

U# 0 needed to describe the data

K-/K* ratio

Comparison to
RBUU transport
model calculations

Lin medium
potential”

U(K")=30 MeV,
U(K")=-70 MeV



T Induced Reactions: K°

Secondary Pion beam at SIS
< 10’ 1t* in p+Be, “N+Be

pion momentum

from 0.6 to 2.8 GeV/c K. Tsushima et al., PRC62(2000)064904

intensity maximum = 1.1 GeV/c £ . | memar
o [ p:O

FOPI: s ¢

ca. 90 m flight path |

Ap/p =+ 1.5% L

— 10%-10* T /s N

Experiment in 2004 m_;._‘ N g

1.15 GeV/c t + C,Al,Cu,Sn,Pb e T (e

separation from 2 channels not possible

— + — o . J
N— TP, Kg— T — inclusive cross section



K Inclusive Cross Section

M.L. Benabderrahmane
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Vacuum expectation under-
estimates the data

Indication for in-medium effect
In K° production

A systematics of K° cross
section

Power law fit;
O = Ouff - A°

o =(0.87+£0.13) mb
b=0.67 £0.03

at1 GeV/c A(1t) =1 fm



K Inclusive Cross Section

Model comparisons
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-E @ Data(r+A) HSD with medium (U=20 MeV}
o B -
& - Fit g=0_*A" *  HSD without medium (U=0) |
Data {x'+N) o*a®®
_-&— Tsushima et al. p=p,

10

M.L. Benabderrahmane

Data lie below predictions
by Tsushima et al.

— P<p,

HSD Transport Code

Calculations
— no sensitivity to potential



Ratio

K°N Potential

M.L. Benabderrahmane

25— K F . | ' | ,
. nPb/n C, 1.15GeV/e | (d_a)
ti o \dp ) py
0 b @ FOPI | ratio =
(%)
HSD (4r) . dp ] -
-] =()
K -
—o—U =1 MeV
U =10 MeV
U 0 MV - Data compared to HSD
i‘”“{ _ transport model
% % _.] Sensitivity to the potential:
"1 Low momentum kaons
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R((do/dp)g,/(do/dp).)

K°N — K*N Potential

I
B DATAK' (n+A)

® ANKE data K* (p+A)

CBUU V(K*N) = 20 MeV

0.2

0.4 0.6

p (GeVi/c)

Z. Rudy et al., EPJA23(2005)379

Ratio shows the same
trend for K* as well as
for KO°



Tt Induced Reactions: »—K*K-
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threshold for #(1020): 1.56 GeV/c

attenuation measurement:
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Klingl et al. PLB431(1998)254
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Counts

Counts

$(1020) Measurement

Al+Al 1.93 AGeV
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K*K- invariant mass

P—-KK-
analysed in heavy-ion
collisions

Al+Al, 19.93 AgeV

S/B=1.9
P(®) = (4.9+1.1)-10~/coll.



Tt Induced Reactions: K*K-
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Search for a [K-pp] Bound State

Prediction by T. Yamazaki and Y. Akaishi (2002):
existence of strongly bound Antikaon-Nucleon state

(c) (d) p+p-> |-(++p+ﬁ*
strongly coupled A*p doorway 0.20 @4.0 GeV Q~ 1.6 GeVic
1201 -
F:E R(A'p) [fm]l."r1 .zsl".l
pp—>K" + A'p ) g0y { Kpp'
bare A*p --> bound Kpp dominant = bound state
--> qguasi-free A* .,% 0.10 | J;" 144 %
E A quasi free
* G . continuum
'f- For i\
O . .. T.Yamazaki and Y. Akaishi
PRC 76(007)04501

p+tp—oK +A*+p, Q=1.6 GeV/c

enhanced probability for A*p < [K pp]

Maximum of the cross section = 3 GeV




Detecting [Kpp] in with FOPI
p+p = A(1405)+p+K*

> ppKEKD)
/ \ Missing Mass & charged decay products

>+
@ P Invariant Mass
\ A reconstructed from

PTT Invariant mass
A+-}r+p

[K-pp] decay involves hyperons

Directly measurable:




Ap Correlations in Heavy-lon
Collisions

725000 F ?

S 20000} Ap Al+Al i LI Ap Ni+Ni
3 S 8000}
S 10000 S 4000}
T 5000 © 2000
808_ |||||||||||||||| S;l;;l?luaus:_lul‘;gnu LLLLL sog- ||||||||||||||||| Eul-::;é:l:z:llna:aan |||||||||
S/B = 0.015 + 0.005 S/B = 0.022 + 0.006
600 |- SIGNIF =5 -+ 1.4 E‘ 400 SIGNIF =5.4+ 1.4
400 - MEAN = 2.121 + 0.01 MeVic? (C 300 MEAN = 2,14 + 0.01 MeV/c?
G =25 + § MeVic’ C 200} o =25+ 8 MeV/ic?
200+ J, ‘' 100}
0 f '=' }+ H’rJ'H preft et g op J[Jf } |++++++ tte
i3 O -oof ||l f
_Euu n L lllllllllllllllllllllllllllllllllllllll
2122232425262?2329 Q. 2.1 2.2/2.3 2.4 2.5 2.6 2.7 2.8 2.9

M iGeV/c ‘l M fGE'WI: )
N. Herrmann .

Interpretation unclear - (XN FSI? Bound state? Partial
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Adding a A Trigger to FOPI

ldea:
At least two detector layers

N\ decays behind the first
and before the second layer

trigger on different multiplicity

additional point(s) for forward

. tracking
Solution:

two layers of (double sided) silicon strip detectors
readout capable to deliver a fast multiplicity output — trigger logic



Silicon Detector Test May-June 2008

Annular Silicon

2 Rectangular Silicons




Status: A Trigger/p+p Experiment

« SSD's are available and tested

* readout electronics modules
Mesytec and APV

* in beam test of the trigger
concept successfully done

e simulations on background and
trigger efficiency are performed

 construction of target, start and
beam counter under way

September 2008: final in-beam test of all components

Production run starts in early 2009



Study of K°, K*, K=, ® Production

[Kpp] Search in the 3 GeV p+p Reaction




Outlook

® Heavy lon Programm: Ni+Ni, Ru+Ru, Ni+Pb
e Strangeness Production
e A\, K%, & — >(1385), K(892)
» Search for Strange Clusters

* Ap, Ad, At correlations
« H.*? 3 He or other multibaryonic states?

® Test of a Forward TPC

* Prototype of the PANDA GEM-TPC will be tested
in FOPI

® Pioneering Studies for FAIR-CBM, PANDA
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