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Disclaimer 

• A very personal - not necessarily Helmut‘s - view 
 

• By far not complete 
 

• It’s not a KaoS review 
 
 
• And….  

 KaoS: A truly collaborative endeavor! 

1993 
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The Appetizer 
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TORI 

1986…88 

Dissipative HIC 
 
Tool: e-/e+ spectroscopy 
 
• Fast stopping 
• Long contact times 
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KaoS Proposal 

? 
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KaoS 

• A new, dedicated QD magnet combination 
• A 2nd generation experiment (after LBL BEVALAC) 
• Focus: Subthreshold kaon spectroscopy 

  
• Proposal 1987…? 

 
 

• Forming a Collaboration: 
 

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 
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Project Plan 

9/89: 
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Construction & Completion, late 80s 

E. Grosse  …   …  ...      P. Senger 



Christian Müntz (Goethe University Frankfurt), SQM 2017 

KaoS Nutshell 

Polarity 
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Dismantling of KaoS in 2003 

• A new life @ MAMI 
 

• Setup: 2003 → 2008/9 

(© P. Achenbach) 



Christian Müntz (Goethe University Frankfurt), SQM 2017 

The Entree 
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Technical Contributions 

KaoS Proposal: … 

J. Foh, Electronics 
Workshop, IKDA ‘93 

• MWPC together with GSI, H. 
Stelzer/ H. Daues 
 

 
• FEE/DAQ: 

• Charge sensitive Pre-Amp 
• 8-bit ADC 
• Transputer network 
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MWPC  &  R/O, DAQ 
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MWPC  &  R/O, DAQ 

GSI 1988 
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Helmuts View on Detectors 

© Helmut 
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The Main Course 
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The Stage: … High-Density  - EOS - Kaons 

soft 

stiff 

#K 
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The Stage: … High-Density  - EOS - Kaons 

Intuitive arguments, @ BEVALAC energy range 

soft 

stiff 

#K 
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The Stage 

@ LBL 
BEVALAC: 
 
(above NN 
threshold) 
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The Stage: KaoS, a 2nd Generation Kaon Experiment 

@ LBL 
BEVALAC: 
 
(above NN 
threshold) 
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Pions 

@ LBL BEVALAC: 

© LBL streamer chamber 
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Helmut, with H. Ströbele: Proposal(s) on  High-Energetic Pions 

© Helmuts hand writing 

1990 
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No Systematic Pion Studies, yet! 

? 

No! 
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Nethertheless … 

• “find a oeschler and a senger and date > 
1989”: 33 papers ( 28 citable, 11 PRL) 
 

(Ref: “find cn kaos”: 45, 25 citable) 
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Publications – A Focus of Helmut’s Work! 

1) Planned kaon experiments at SIS By KaoS Collaboration (P. Senger et al.). 
2) Subthreshold kaon production in Au on Au collisions at 1-GeV/u By W. Ahner et al. 
3) Particle production at SIS energies and the nuclear equation of state By W. Ahner et al. 
4) The KAON spectrometer at SIS By P. Senger et al. 
5) Azimuthally anisotropic emission of pions in symmetric heavy ion collisions By D. Brill et al.. 
6) Observation of enhanced subthreshold K+ production in central collisions between heavy nuclei By D. Miskowiec et al.. 
7) Properties of high-energy pions emitted from heavy ion collisions at 1-GeV/nucleon By C. Müntz et al.. 
8) Charged pion production in heavy ion collision at SIS energiesBy KaoS Collaboration (C. Müntz et al.). 
9) Subthreshold K+ production in nuclear collisions By P. Senger et al.. 
10) Kaon production in relativistic nucleus nucleus collisions By KaoS Collaboration (P. Senger et al.). 
11) On the size of the pion emitting source in heavy ion collisions at 1-A-GeV By A. Wagner et al.. 
12) Pion and kaon emission from the fireball formed in Ne + NaF collisions at 1-GeV/nucleon to 2-GeV/nucleon By W. Ahner et al.. 
13) Subthreshold production of kaons and anti-kaons in nucleus-nucleus collisions at equivalent beam energies By KaoS Collaboration (R. Barth et al.). 
14) Studies of the out-of-plane emission of pions in symmetric heavy ion collisions By D. Brill et al.. 
15) Evidence for different freezeout radii of high-energy and low-energy pions emitted in Au + Au collisions at 1-A/GeV By A. Wagner et al.. 
16) Enhanced out-of-plane emission of K+ mesons observed in Au + Au collisions at 1-A/GeV By KaoS Collaboration (Y. Shin et al.). 
17) Medium effects in kaon and anti-kaon production in nuclear collisions at subthreshold beam energies By KaoS Collaboration (F. Laue et al.). 
18) A Measurement of the Coulomb dissociation of B-8 at 254-MeV / nucleon and the B-8 solar neutrino flux By N. Iwasa et al.. 
19) The Emission pattern of high-energy pions: A New probe for the early phase of heavy ion collisions By A. Wagner et al.. 
20) First measurement of anti-kaon phase space distributions in nucleus - nucleus collisions at subthreshold beam energies By KaoS Collaboration (M. Menzel et al.). 
21) Evidence for a soft nuclear equation of state from kaon production in heavy ion collisions By KAOS Collaboration (Christian Thomas Sturm et al.). 
22) Production of charged pions, kaons and anti-kaons in relativistic C + C and C + Au collisions By KaoS Collaboration (F. Laue et al.). 
23) Kaons in dense matter: results from KaoS By KaoS Collaboration (P. Koczon et al.). 
24) Productions of antikaons and kaons in proton nucleus collisions near threshold By KaoS Collaboration (W. Scheinast et al.). 
25) Kaon and antikaon production in dense nuclear matterBy KaoS Collaboration (Christian Thomas Sturm et al.). 
26) Coulomb dissociation of 8-B and the low-energy cross-section of the Be-7(p,gamma)B-8 solar fusion reaction By F. Schumann et al.. 
27) First evidence for different freezeout conditions for kaons and anti-kaons observed in heavy ion collisionsBy KaoS Collaboration (A. Forster et al.). 
28) K+ and K- production in heavy ion collisions at SIS energiesBy KaoS Collaboration (A. Forster et al.). 
29) Observation of different azimuthal emission patterns for K+ and of K- mesons in heavy ion collisions at 1-A-Gev to 2-A-Gev By F. Uhlig et al.. 
30) Review of the results of the KaoS collaborationBy KaoS Collaboration (A. Forster et al.). 
31) Kaon and pion emission in asymmetric C+Au and Au+C collisions at 1.0A GeV and 1.8A GeV By A. Schmah et al.. 
32) Coulomb dissociation of B-8 and the low-energy cross section of the Be-7 (p, gamma) B-8 solar fusion reaction By F. Schumann et al.. 
33) Production of K+ and of K- Mesons in Heavy-Ion Collisions from 0.6 to 2.0-A-GeV Incident Energy By A. Forster et al.. 
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•  33 papers w/ KaoS 
 

•  Red/Green: Helmut’s students: 

 12 papers 

 incl. 4 PRLs, 1 review 

Pions (5) 

K+ 

K- 

(6) 
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Reviewing KaoS Results: Reports & Talks 

Pions 

K+ 

K- 

Interests: 
• Systematics & the global picture: 

• Particles 
• Beam energy 

• Collision phases 
• T, µ 

 
 …See the following talks! 
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Students @ KaoS 

Pions 

K+ 

K- 

8 Diploma 
 
• A. Wagner 
• A. Sartorius 
• P. Baltes 
• C. Sturm 
• A. Förster 
• F. Uhlig 
• S. Lang 
• A. Schmah  

5 PhDs 
 
C. Müntz  (1993):  Origin of high-energy pions, Z. Phys. A 352, 1995, A 357, 1997,  

now at Goethe-Univ. Frankfurt  
 
A. Wagner  (1996):  Emission pattern of high-energy pions, „pion clock“, Coulomb, Phys. Lett. B 420 
  1998., Phys. Rev. Lett. 85 (2000),    

now at HZDR Rossendorf  
 
C. Sturm  (2001):  K+ - EOS/incompressibility of nuclear matter, Phys. Rev. Lett. 86 (2001),  
  now at GSI/FAIR 
 
A. Förster  (2003):  K+K- - Emission times & strangeness exchange (Au+Au 1.5   
  AGeV), Phys. Rev. Lett. 91, 152301 (2003), 
  now at ESO Garching 
 
F. Uhlig  (2003):  π K+K- - Azimuthal emission patterns (Ni+Ni), Phys. Rev. Lett. 95, 012301 (2005), 
  now at GSI/FAIR 
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The Dessert 
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What KaoS People Wrote & To Take Away… 

A collection of quotations taken from theses credits of his students: 
 
 
“Many thanks to Helmut Oeschler for … 
 

• … backing me up, and never let me realize who really is sitting in the drivers seat 

• … trustfully granting freedom and responsibility 

• … perfect supervision in all phases, and selecting research subjects with foresight 

• … always be around for help, discussions and motivation & inspirations 

• … mentoring in science and beyond questions 

 

• … your cheerful and open-hearted nature” 

Thank You! 


