
Proposal for the EMMI Workshop

• Title: Prospects and Challenges for Future Experiments in
Heavy Ion Collisions

• Suggested date: February 15 – February 16, 2013

• Place: EMMI GSI

• Organizers: Krzysztof Redlich
Joachim Stroth
Nu Xu

• Topics: Facilities for future Heavy Ion Collision experiments
Advances in accelerator and detector technologies
The critical structure of strongly interacting matter

rare penetrating probes
expansion dynamics and critical observables
of the QCD phase boundary

• Scientific Content:
Considering the fundamental physics questions that are experimentally ac-
cessible in the coming decade, the main scope of this meeting is to discuss
the directions of the further development of physics of strongly interacting
matter.
The study of matter under extreme conditions, aside from its intrinsic

interest, is central to our understanding of the early universe and compact
stellar objects. At high temperature and density one expects new states of
matter dominated by quark and gluon degrees of freedom. Such states of
matter are studied by colliding heavy ions at ultra-relativistic energies. At
the highest energies available at the Large Hadron Collider (LHC), the quark
gluon plasma is created and diagnosed at nearly vanishing baryon density, i.e.
under conditions prevailing in the very early Universe. Lower beam energies,
currently available at the CERN-SPS, RHIC in Brookhaven and at future
facilities such as FAIR in Darmstadt and NICA in Dubna, probe the baryon
rich matter under conditions encountered in various astrophysical settings.
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The future program for the LHC accelerator, will bring three orders of mag-
nitude larger statistics than now available, thus allowing a number of essential
measurements which are currently statistics limited to become quantitative.
This is an essential step towards a precision era in which our understand-
ing of the properties of strong-interaction matter under extreme conditions
will be based on a quantitatively controlled and broad phenomenology of
collective effects in heavy ion collisions. We will discuss how to fully exploit
these scientific opportunities after implementation of the planned upgrades
of the LHC and RHIC accelerator and experiments. In particular we will
address the observables that can be used as probes accessible for the detailed
characterization of strong-interaction matter. This will include e.g. open
and hidden charm, bottom production, quenched jet fragmentation, thermal
radiation via real and virtual photons, as well as, fluctuations and correla-
tions of different observables. The availability of p-p and p-A comparison
data at corresponding center-of-mass energies and luminosities will be dis-
cussed as the reference for heavy-ion collisions. We will also consider physics
beyond the actual upgrade program at RHIC and LHC to established possi-
ble directions for further development at the high energy frontier of nuclear
collisions.
Former fixed target experimental programs at the Brookhaven AGS and

the CERN SPS had explored the energy range between 2 to 200 GeV/nucleon
to characterize the transition from a hadronic to a partonic state of matter
produced in the collision. The NA61/SHINE experiment at the CERN SPS
and the RHIC Beam Energy Scan program will provide new data allowing a
detailed characterization of hadronic observables. However, rare penetrating
(electro-magnetic) probes which are of central importance to study the QCD
phase diagram, until today have not been measured in the region from 2 to
40 GeV/nucleon and are only marginally explored in the SPS energy range.
In the coming decade, the SIS 100/300 at FAIR should provide excellent
conditions to address these probes at beam energies up to 25/45 GeV/A for
Au+Au/Ni+Ni collisions. The NICA project at JINR in Dubna will provide
a similar energy range in a collider mode at the average luminosity of 1027

/ cm2 s, as well as, in a fixed target experiments with beam energies of 2 -
4.5 GeV/nucleon. This offers important options to extend the beam energy
scan program at RHIC to energies below 30 GeV/nucleon (i.e.

√
s < 8).

We plan to provide a forum for critical discussions on how complementar-
ities between these different experiments with advances in accelerator and
detector technologies can be optimized to address central questions about
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the QCD phase diagram. We will also consider how the CERN SPS could
be positioned to contribute to this central physics issues.

• Format of the meeting
We plan two days meeting that will contain several, one hour, talks present-
ing relevant experiments followed by discussions on the future plans, further
developments and perspectives. We also plan a few, one hour, talks sum-
marizing different physics concepts in heavy ion collisions, in this: jet and
heavy flavor production, electromagnetic probes, collective flow, correlations
and fluctuations as well as particle spectra. There will be short contributing
talks on different theoretical concepts and presentations on future accelerator
capabilities. The essential part of this meeting are open discussions on future
perspectives in heavy ion physics. We expect participation and contributions
of young scientists in this meeting.

• Expected key participants
Anton Andronic, Federico Antinori, Harald Appelshauser, David Blaschke,
Marcus Bleicher, Peter Braun-Munzinger, Brian Cole, Philippe Crochet, An-
drea Dainese, Frederic Fleuret, Michele Floris, Volker Friese, Bengt Friman,
Tetyana Galatyuk, Charles Gale, Marek Gazdzicki, Norbert Herrmann, Boris
Hippolyte, Claudia Höhne, Barbara Jacak, John Jowett, Alexander Kalweit,
Frithjof Karsch, Volker Koch, Bedangadas Mohanty, Gines Martinez, Silvia
Masciocchi, Ralf Rapp, Dirk Rischke, Günter Roland, Andry Malala Rako-
tozafindrabe, Anar Rustamov, Karel Safarik, Kai Schweda, Piotr Salabura,
Peter Senger, Jürgen Schukraft, Enrico Scomparin, Paul Sorensen, Alexan-
der Sorin, Peter Spiller, Jens Stadelmann, Johanna Stachel, Gianluca Usai,
Johannes Wessels, Urs Wiedemann, Paolo Gubellino, Michelangelo Mangano
(CERN), Jochen Wambach, Bolek Wysloluch, Krishna Rajagopal

• Cost estimate
Travel costs of key participants 10100
(7 overseas flights a 800 EUR, 18 within Europe a 250 EUR)
Hotel costs of Key participants 4000
( 2 Nights x 25 participants a 80 EUR)
Travel and hotel costs of young scientists from EU 4400
(10 Young scientists 250 EUR travel + 2 Nights a 70 EUR Hotel + 50 EUR
conference dinner
Catering/Cofeebrakes 1000
————————————————————————————
Total 19500
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We plan 50 EUR conference fee from senior scientists for the conference
dinner
Based on this cost estimate, we apply for 19500 EUR as financial support

for this workshop within EMMI.
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Conference Program

20 min talk + 5 min discussion

Friday:

9:00 9:25 M. Mangano
9:25 9:50 U. Wiedemann
9:50 10:15 R. Pisarski
10:15 10:45 Coffee brake
10:45 11:10 L. McLerran
11:10 11:35 Ch. Gale
11:35 12:00 K. Rajagopal
12:00 12:25 F. Karsch
12:30 14:00 Lunch
14:00 14:25 P. Spiller
14:25 14:50 J. Stadelmann
14:50 15:15 P. Braun-Munzinger
15:15 15:45 H. Appelshauser
15:15 15:40 Coffee brake
15:45 18:00 Discussion
Conveners: F. Antinori, M. Bleicher, M. Gazdzicki, P. Gubellino, B. Jacak,

V. Koch, K. Safarik , P. Sorensen and J. Stachel, J. Wessels, Nu Xu

Saturday:

9:00 9:25 Jamie Nagle
9:25 9:50 G. Roland
9:50 10:15 B. Mohanty
10:15 10:45 Coffee brake
10:45 11:10 S. Sorin
11:10 11:35 C. Höhne
11:35 12:00 G. Usai
12:00 14:00 Lunch
14:00 17:00 Discussion

Conveners: as before
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