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FOPI at GSI

Time-of-Flight
Barrel
_ _ (Resistive Plate

Tlme—Of—Fllght Counters) Outer

Barrel Plastic Wall
(Plastic e Inner
Scintillators) | ‘ 111 lk- :

Superconducting T - |

Solenoid, 0.6 T

Helitron



FOPI at GSI

Time-of-Flight

Rarrel
PLAWA
Time-of-Flight Outer
Barrel Plactic Wall
(Plastic Inne GEM-TPC
Scintillators) Prototype
) o f
Superconducting ___ 1RO
Solenoid, 0.6 T Installed
Nov. 2010
Helitron y (Ll=be
2 . * time of flight
Be CcDC CEMTRC 4 e track curvature
Central (Bp)

Drift
Chamber




Systems studied by FOPI

2003-2011

« Heavy lon Reactions
KO, KE, A\, O, K*, 2*
Ni+Ni (1.93 and 1.91 AGeV), Al+AI (1.91
AGeV), NiI+Pb (1.91 AGeV), Ru+Ru (1.69
AGeV)

* Pion Induced Reactions
KO, K=, A, ©
n- + C, Al, Cu, Sn, Pb (1.15 GeV/c, 1.7
GeV/c)

e Proton+Proton 3.1 GeV
search for ppK~ bound state




Flow of Charged Kaons

elliptic flow v,
OFF plane emission

hounce off

OFF plane emission

FOPI Data in
vomparision
with
transport
models

side flow v,

Ni+Ni, 1.91 AGeV
(S325, S325¢)

hounce off

0=1.5b, Dye,=7 fm

Potentials at p=p, :
HSD:

U(K*)=20 MeV,
U(K~)=50 MeV
IQMD:

U(K*)=40 MeV,

(w/ acceptance U(K-)=90 MeV

filter)

Small sideflow of K*
Vanishing K~ sideflow

T.1. Kang, V. Zinyuk (Heidelberg)
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Ap Correlations in HIC

K pp ?

N. Herrmann, J.Phys.G(2010)
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Ap Correlations in HIC

N. Herrmann, J.Phys.G(2010) K-pp ?
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 Peak position consistent W|th p+p scattering data: M=2.135 +
0.004 GeV (R. Siebert et al., NPA567(1984) — SPES4/SATURNE I1)

Suggested interpretation: D, (g4 X g2 structure)
A.T.M. Aerts and C.B. Dover, Phys. Lett. B146, 95 (1984)

 Object also seen in K + d —» Apn™ (O. Braun et al., NPB 124,45
(1977))

Interpretation: XN — bound state H(2129)




N. Herrmann

PID

Ad — Correlations
Ni+Ni at 1.91 AGeV (S325e data)
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FOPI 2003 and 2008 data are consistent,

Inconsistent with cusp (£ — d — threshold) and FINUDA.




PID — Performance
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= I’ being worked on ... | / S
: e.g. S325e, r
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System time resolution (on limited part of the available data so far):
O, — 80 ps

* - identification up to 1.3 GeV/c
Further background reduction under development.
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Search for Light Hypernuclel in HIC

3He phase space distribution A3H invariant mass
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Search for Light Hypernuclel in HIC
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A°H lifetime

7o) T FOPI
= ', m 450 7
g Q. SH o A O - PR180.1307(1969) -
3 o T (,3H)=333£72 ps ~—  400F T PRD —
O o T(A) =262.3+ 6.0 ps )] - 66(1970) .
| \ : 350 NPB67,
10 E :. __ PRL20, 269(1973) ]
.—  300F| [219(1968) -
) [ = T ' N ST!—‘«R-—
a QO s —m |
A X = g f I :
D N i 2001 NPB16, E
Qe (/ . T R R TAB(1970) T .
4 el T 150 —
o @ . R e ™= C ——- free A (PDG)
% 100~ I Bl sTAR free A
Q Q ‘ sofk L Dalitz, 1962
J} ‘ - PR136, 6B(1964) —— Glockle, 1998
0 200 400 6087800 100012001400 1600 0

t (ps)

N=Nye/'r, t=r,/(By)r=rs/ (p;/ m)

OAW

bnm-dd—du Akademie

Star collaboration, Science 328, 58 (2010)
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Evidence for \,*H 2>n~-4He
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Pion Induced Reactions




Strangeness Production in t°A
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Charged Kaons in 1.7 GeV/c wA

n- + Pb — p + X (CDC)
PLB =L RPC |- Event topology

p./m

.4

CDC acceptance
o . ] covers the target rapidity/
i Tl e y low momenta region

! — interesting region for
o A, INn-medium effects




Charged Kaons in 1.7 GeV/c wA

FOPI
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Carbon target

 particles are
well separated
over the full
momentum range

momentum velocity correlation
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Charged Kaons in 1.7 GeV/c wA
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GiIBUU Transport Model

http://gibuu.physik.uni-giessen.de/GiBUU/
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K*/K~- Ratio — Data and GiBUU

FOPI Preliminary FOPI data
o oy (CDC only, latest
- calibration)
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] . similar trend
1 e slopes differ by 25%
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® in GIBUU Transport Model

tead P. Muhlich,

25 L. ¥/ ndd. 08800/ 2
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Next Steps

Re-iterate on K*/K=/® yield from data and
GiBUU model

Momentum dependence

Possibility to include Kaon potential in GiBUU

calculation

(in collaboration with GiBUU group/A. Larionov,
Giel3en)

Look to other strangeness channels, like KO,
N\, 2* (several analyses under way)

Include all available detector information:
GEM-TPC, Helitron




Summary and Outlook

e Strangeness production is studied with
different probes: HIC, n~ beam, p+p

— Charged kaon flow

— Ap, Ad correlations (bound states?)
— K*K=/®/K? ... production on nuclei
— Comparison to transport models

 The facility FOPI@GSI will probably close by
the end of 2012 — on the road to FAIR
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