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Status in 2003
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Topics:

Remarks on Inertial Fusion

Properties of Heavy Ion Beams

Ion Beam Plasma Interaction

Generating WARM DENSE MATTER 
with Ion Beams

Diagnostics:   Proton Microscopy



The HEDgeHOB collaboration:
Studies on high energy density matter with

intense heavy ion and laser beams at FAIR
(officially inaugurated: June 2005) 

>200 Scientists

44 Institutes

15 Countries

http://hedgehob.physik.tu-darmstadt.de
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HEDgeHOB Experimental Program



Heating Matter with Intense Ion Beams

Ne10+ beam at E0 =300MeV/u penetrating into a
Kr crystalIntense Pulse 

of Heavy Ions

Bragg Peak



HED regions of the phase diagram accessible by intense 
heavy ion beams 

What are the most interesting problems for the next 10 years ?
What type of experiments can be done at new  international facilities 



FAIR Construction 

Site
View also:

https://indico.gsi.de/conferenceD
isplay.py?confId=3206



GSI, Darmstadt

ИТЭФ, Москва HIFS-VNL, Berkeley

Ion Beam Facilities for HEDP (Past)

IMP, Lanzhou



Rare Isotope Science Project

KoreaM. Chung
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Setup at HIMAC, Japan

plasma

MCP

foil

magnetic quadrupole doublet

pump

pump pump pump

capacitor

4 µF  16kV

spark switch
gas

3 .8  m

ion beam

6 MeV/u

56 Fe (21+ ~ 25+)

M. Ogawa 2003



Nazarbayev University at Astana, Kazakhstan is 

building a facility for HIF/HEDP research



The NURA Facility for HIF and HEDP Research

Control Room

Accelerator Hall

Target Fab and 
Experiment Prep
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Target Area 
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Diagnostic 

Laser
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From Drive Laser

NDCX-2 is 14.5m 3MeV Li+

The new NURA beam 
line is ~ 12 m long



Ion Beam Facilities for HEDP (Future)

FAIR, Darmstadt      HIAF, China (Lanzhou)



SIS-18 FAIR(Ph-I) HIAF (V1)

E0 0.4 GeV/u 1 GeV/u 1.1 GeV/u

N 4×109 4×1011 1×1012

Etotal 0.06 kJ 15 kJ 40 kJ

Sf ~1 mm ~1 mm 1mm - 0.5 mm

τ 130 ns 50 ns 130ns - 33 ns

Es ~1 kJ/g 120 kJ/g 300 kJ/g-1.2MJ/g

Eρ 2×1010 J/m3 2.4×1012 J/m3 6×1012J/m3 -2.4×1013 

J/m3

Beam Parameters



FAIR 







Lars Bozyk, Peter Spiller





C. Maurer, L. Bozyk, P. Spiller

Copper target with

Au coating



More vacuum issues: J. Ren on Thursday



Yulia Shutko, S. Udrea, P. Forck



Yulia Shutko, S. Udrea, P. Forck



Yulia Shutko, S. Udrea, P. Forck



Yulia Shutko, S. Udrea, P. Forck



Intense Beam Diagnostics

Said El Moussati, S. Udrea

















Heating Matter with Intense Ion Beams

Ne10+ beam at E0 =300MeV/u penetrating into a
Kr crystalIntense Pulse 

of Heavy Ions

Bragg Peak



HED regions of the phase diagram accessible by intense 
heavy ion beams 

What are the most interesting problems for the next 10 years ?
What type of experiments can be done at new  international facilities 



Topics not covered in this presentation

Cryogenic Hydrogen Targets: Stefan Bedacht





P. Lang, M. Endres, D. Varentsov, S. Udrea Frank Merrill 







PRIOR: Proton Microscope at FAIR

COSY simulation of magnetic optics



The HEDgeHOB collaboration:
Studies on high energy density matter with

intense heavy ion and laser beams at FAIR
(officially inaugurated: June 2005) 

>200 Scientists

44 Institutes

15 Countries

http://hedgehob.physik.tu-darmstadt.de
43


