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Physics beyond models
i.e. experimental aspects of working 
together with Peter Braun-Munzinger

potpourri of best memories
from E877, CERES, and ALICE
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I got my PhD with KaoS data in 1992. What next?
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my U.S. tour in summer 1993
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E877
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E877 collaboration 1993
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E877 experiment 1994-1996: Au-Au at 10.8 GeV/c
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E877 charged-particle acceptance
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E877 running 1994
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data analysis: momentum-dependent proton mass?
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● DC2 and DC3  ⇨  deflection ⇨  momentum
● according to survey, zDC2 = 2400.00 mm
● proton mass can be made constant by changing zDC2
● HW and DM remeasured the distances in early 1995 - next slide



PBM80, D. Miskowiec, 7-Sep-2026 12



PBM80, D. Miskowiec, 7-Sep-2026 13



PBM80, D. Miskowiec, 7-Sep-2026

E877 running in 1995
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E877 best-shift contest
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best shift := highest data volume

prize = bottle of genuine Champagne per shifter
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main types of E877 results
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particle yields

flow

two-particle correlations 



PBM80, D. Miskowiec, 7-Sep-2026

lasting impact E877
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particle yields
● thermal model

flow analysis
● flow parametrization by Fourier coefficients v1, v2, …
● basic features of their pT dependence

HBT analysis
● finite-size Coulomb correction
● simultaneous analysis of several species combinations
● boosted Gaussian analysis
● direct determination of phase-space density 
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phase-space density from Bose-Einstein correlations
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pion phase-space density     f(r,p) =  number of pions per h3 volume
pion source function           g(r,t,p) =  number of pions with their last interaction 
                                                            in an ℏ3  volume per unit time
here, "pion" means one particular pion species, e.g. π+

At freeze-out t0 of pions with momentum p

Define the average phase-space density as 

following G. Bertsch, PRL 72(1994)2349 and PRL 77(1996)789
see also D. Miskowiec, Proceedings of Hirschegg 1997

https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.72.2349
https://journals.aps.org/prl/pdf/10.1103/PhysRevLett.77.789
https://web-docs.gsi.de/~misko/mye877/hirschegg97.pdf
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denominator: 

numerator: first notice that

Thus
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But from Pratt's formula

and thus 
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We are interested in the phase-space density within the source core, without the halo. Then 

● its value quantifies how close we are to the pion-laser scenario
● its slope is closer related to the actual temperature T than the slope of            :  

d3n/d3p  slope < f >core  slope

no expansion T T

only longitudinal < T T

longitudinal and transverse > T > T
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Little girls are like identical bosons. Alsbach, June 2010. 
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Thermal models fitting the yields of particle species use volume V.
For a continuous distribution of particles in space, V is not well defined. 
The average phase space density is.  And can be measured. 

Caveat:                        is determined at kinetic freezeout, while it is the 
chemical freezeout that matters for the yields.
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potential application for thermal fits of yields
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CERES
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upgrade of CERES by addition of a TPC
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● 1996-1997 design

● 1997-1998 construction and commissioning

● 1999-2000 data taking
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CERES TPC
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CERES TPC insertion 22-Jun-1998
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https://www.gsi.de/~misko/pbm80/3c-cut.mp4
https://docs.google.com/file/d/1GMrJBM2izq7x4Z-AbbDL7HbAo-Piv3ns/preview


PBM80, D. Miskowiec, 7-Sep-2026 30

installation of 
the electronics
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upgraded CERES 1998-2000
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stray magnetic field of CERES TPC
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no return yoke! And thus:

● displays changing shape and color when crane passing

● first ramping: chips pulled out of their sockets 

● no relays, motorized holders nor actuators

● B trying to rip tools from one's hand

● broken credit cards

● but no problem with watches!
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my responsibilities during the CERES runs

35

● 1996 - fixed a broken shelf

● 1997 - no run

● 1998 - laser 

● 1999 - laser

● 2000 - laser
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my responsibilities during the CERES runs
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● 1996 - fixed a broken shelf

● 1997 - no run

● 1998 - laser 

● 1999 - laser, trigger

● 2000 - laser, trigger
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my responsibilities during the CERES runs

37

● 1996 - fixed a broken shelf

● 1997 - no run

● 1998 - laser 

● 1999 - laser, trigger

● 2000 - laser, trigger, DAQ
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laser system for CERES TPC
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laser system for CERES TPC
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https://www.gsi.de/~misko/pbm80/3l1.mp4
https://www.gsi.de/~misko/pbm80/3l1.mp4
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mirror actuators - pneumatic!
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https://docs.google.com/file/d/1DF_61L7Fl7ZT9UKDiMEzZIzgDZ5VW034/preview
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first laser shots in CERES TPC 23-May-1998
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electric field

43

● custom solver of Laplace's equation
● finite width of strips
● E-penetration through wire planes

● fieldcage resistors changing their R! 
● R(V) tuned to straighten laser tracks
● measurement campaign by CG, DM
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trigger 1999-2000
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1 before- and after-protection
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trigger 1999-2000
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CERN IT vs Rene Brun
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including 
expressions
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DAQ 2000
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10 collecting PC's in spill (4.2 s)
in spill pause (15 s) sending to 1 of 7 receiving PC's
receiving PC merges the 10 streams into 1 file
the file stored on CASTOR
300-400 event/spill, 200 MB/spill

readout:
300+300 LOC

sender: 
207 LOC

receiver: 
147 LOC
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DAQ 2000
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CERES counting room - our second home
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sailing
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meetings

football
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Jan Rak

silicon detector and 
football expert in CERES

science and environment 
guru in Czech Republic
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only WATER for silicon-drift detector experts

Peter Wurm
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ALICE
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ALICE Time Projection Chamber
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Underground training in Darmstadt breweries, Sep 2007
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Frankenstein castle, Nov 2008
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data transfer training
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TPC chambers
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TRD chambers at GSI 2008-12 
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Odenwald hike, July 2013
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Heraeus Foundation grant for mountain retreats
ALICE at GSI group retreat 2014
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search for the origin of life
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Chinese New Year, February 2019
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Stern-Gerlach-Medaille celebration, March 2019
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my summary of ALICE results DPG 2014
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my summary of ALICE results Moriond 2023
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Thank you Peter 
for all these adventures.

Happy Birthday!

photos: Anton Andronic, Peter Glassel, 
Ilya Selyuzhenkov, …



end
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