
Helmut Oeschler and the structure of matter –
his early days at TH Darmstadt/GSI

After years of travel (MPI Heidelberg —
NBI Kopenhagen — CNRS Strasbourg —
IPNO Paris) Helmut started in 1981 as 
“Akademischer Rat” at TH Darmstadt in 
the group of Egbert Kankeleit

Peter Senger, GSI and Univ. Frankfurt 



Helmut continues his experiments on fission and
multifragmentation at Saturne and GANIL 
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Abstract: Correlations between target fragments were measured in o- and “N-induced reactions at 70, 
250 and 800 MeV/u incident energies. ‘The reaction mechanism is characterized by the linear 
momentum transfer and the excitation energy which were deduced from the kinematics and the 
mass distribution of the fission fragments. By selecting targets lighter than Th (Au and Ho) the 
yield from peripheral collisions is reduced by the increase in the fission barrier thus allowing events 
with the highest linear momentum transfer and excitation energy to be favoured. The results show 
that up to an incident energy of 800 MeV/u hot nuclei are formed which decay via normal binary 
fission. The linear momentum transfer is essentially constant over the covered energy range, but 
the excitation energy increases until the total incident energy is greater than 3 GeV. At this energy, 
independent of the projectile mass the fission probability of the heavy nuclei drops below 50%, 
while the emission of intermediate-mass fragments increases. The relative velocities between two 
intermediate-mass fragments exceed strongly the values of binary fission. Monte Carlo calculations 
show that the relative velocities between these fragments exclude a sequential emission from the 
recoil nucleus and support a simultaneous breakup mechanism. 

NUCLEAR REACTIONS “‘Th(u, F) (‘“N, F), E ~250, 800 MeV/nucleon; 

E 
E = 70, 250, 800 MeV/nucleon; rb’Ho(a, F), E = 70, 250, 800 MeV/nucleon; “.“Ag(n, F), 
E = 800 MeV/nucleon; “‘Au(“N, F), E = 250 MeV/nucleon; measured fission c, 

(fragment)(fragment)~, fragment velocities, fragment energy E,. 

1. Introduction 

In the medium-energy regime the linear momentum transfer (LMT) from the 
projectile to the target residue is a sensitive parameter to characterize the reaction 
mechanism. In earlier works ‘*‘) using p-, d- and a-projectiles of energies up to 
1 GeV on Th, binary fission is shown to dominate the decay channels. The observed 
trends of the mean LMT led us to propose a classification of the reaction mechanism 
according to incident velocities. In this work we present a study focussed on possible 
limits in the LMT and excitation energy in the fission channel and the transition to 
a multiple breakup of the nucleus. 
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Experiments on multifragmentation at the 
Synchrophasotron with the  FASA Detector





Helmuts activity at GSI:  Experiments with
the Toroid (electron-positron) spectrometer  



Double Orange   Kienle, Bosch

EPOS: Greenberg, Schwalm, Bokemeyer, Backe



Frankfurt QED Theory Group 





1989 - 2004

Helmuts strange period at GSI 



Pioneering experiments at the Bevalac

R. Stock,  H. Ströbele, J. Harris, ...
Pion Production Kaon Production

S. Nagamiya, S. Schnetzer,.....

La + La

2.1 AGeV



GSI SIS18: Proposal of the "recycle" team: 
Z1 Magnet + Berkeley hodoscope   

R. Bock, J. Harris, B. Kohlmeyer, H. Oeschler, F. Pühlhofer, 
A. Sandoval, D. Schüll, R. Stock, H. Ströbele,  ...    (1987)

Poor mans version

Ω =  5 msr
cost estimate 2 Mio DM



E. Grosse, W. Henning, T. Matulewicz, U. Trinks   (1987)

GSI SIS18: Proposal of the "daring" team: 
A superconducting Orange-Type Spectrometer 

Acceptance 2π
cost estimate 12 Mio DM

Rich mans version



The compromise
Univ. Frankfurt: R. Stock, H. Ströbele, ...
Univ. Marburg: B. Kohlmeyer, F. Pühlhofer, ...
TU Darmstadt: H. Oeschler, ....
Jag. Univ. Krakow: W. Walus, ...
GSI: H. Grosse, W. Henning, P. Kozcon, P. Senger, ...

Ω =  30 msr
cost estimate 5 Mio DM





Helmuts (TU Darmstadt) contribution to KaoS: MWPC & R/O, DAQ





Hier: PRL Titel

Discovery of "elliptic flow"  of pions !



First measurement of kaons in 
collisions between heavy nuclei!



Discovery of "elliptic flow"  
of K+ mesons !







Au + Au 1.5 AGeV



Research Highlight 1998
The American Physical Society
has cited the KaoS results to be among 
the ten "top physics stories" in particle,
nuclear and plasma physics
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Success of KaoS  experiments was 
based on the  enthusiasm of the young people 



Awarded to Helmut Oeschler in 2006

hoch3, November 2006 



• In 2000 Helmut joined ALICE
• Team leader of the ALICE group TU Darmstadt 
• Chair of the ALICE Editorial Board and    

member of the Management Board
• One of the leading senior scientists in the 

Light Flavor Physics Working Group



Wir trauern um  
 

Dr. Helmut Oeschler  
  

3.3.1945  -  3.1.2017 
 
unser  hochgeschätzter Kollege und Freund, 
Physiker mit Leib und Seele, der unbeirrt und 
vorurteilslos den Dingen auf den Grund ging 
und dabei nie die gute Laune verlor.  
 
Helmut, wir werden dich vermissen. 
 
Deine Kollegen und Freunde  
am GSI Helmholtzzentrum für 
Schwerionenforschung 
  
 


