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HEDgeHOB Collaboration
¢ EOS of high energy density matter
¢ Phase transitions

¢ Transport and radiation properties
electrical conductivity

¢ Energy loss of heavy ions in HED matter
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Why electrical conductivity?

¢ Fundamental transport coefficient
¢ Provides complementary information to EOS

¢ Related to other physical properties:
« Thermal conductivity
« Free electron contribution to energy loss
« Reflectivity and radiation fransport
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The ion beam

23U*" lon beam
Energy: 250 MeV /u
Intensity: 2 - 10” ions/shot
Pulse duration: 1us

Transversal Beam Profile
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Single ion trajectories
Beam envelope - FWHM
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Beam propagation
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Target dimensions: 0.25 x 10 mm
Focus FWHM: 0.45 - 1.0 mm

Measurement R=pt=0
Leads



Connector and wiring
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Target table Target support with copper connectors
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L ead target heated by an oxygen ion beam
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Noise from pre-ionisation and main plasma lens dischar ges

\Signal + Main dischargedistorsions
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Hydrodynamics: Lead




Simulation Procedure

1. BIG2 - 2D hydrodynamic code
= pm(r,2,t), T(r,z,t)

2. Tables with available experimental
conductivity data
G0l — o(r,z, t)

3. FreeFem++ - 2D finite elements code

o(r,z,t), j(r,z,t) = <p>(t)
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Start of heating
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Copper target heated by an argon beam
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Absolute Freguency
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Histogram of current density distribution
Copper target heated by argon beam
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Time evolution of theresistivity of a copper target
Heated by an 6-10ions/shot argon beam
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Time evolution of theresistivity of a copper target
Heated by an 6-10ions/shot argon beam
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Conclusions

¢ First experimental results on changes of the
electrical conductivity of various metals (Pb,
Cu, Ag) heated by intense beams of *O and
40Ar

¢ Extensive 2D hydrodynamic and current
transport modelling of the performed
experiments

¢ Further experimental and theoretical work has
been stimulated



Outlook

¢ Improvement of electrical measurements
(eg. noise, better statistics, 4-point scheme)

¢ Precise determination of thermodynamic
parameters: T(r,z,t) and p,,(r, z, t)

¢ Theoretical description of metal-to-insulator
fransition

¢ Experiments on metallization (phase)
transitions (HEDgeHOB)
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