INSTITUT FÜR ISOTOPENFORSCHUNG UND KERNPHYSIK

DER UNIVERSITÄT WIEN
E I N L A D U N G
zum

S E M I N A R V O R T R A G
von

Vitaly  LIECHTENSTEIN

Institute of Nuclear Fusion, Russian Research Centre  (RRC)

“Kurchatov Institute”, Moscow, Russsia

Development and Application of Novel  Diamond-like Carbon (DLC) foils for Particle Accelerator Experiments

Thin and stable carbon foils are essential in many experiments on  nuclear and atomic physics as well as for a variety of applications. Very thin sputter-deposited free-standing DLC foils were developed at the Kurchatov Institute and have recently shown to be most advantageous for stripping and timing of heavy ions in many accelerator experiments. The talk will survey the 3 main areas of  advanced targetry with thin DLC foils. 

Specifically designed self-supporting (several µg/cm2 thick) DLC stripper foils for tandem accelerators have exhibited lifetimes of at least of factor of 10 longer than those of usual carbon foils.  These foils were  irradiated with high intensity beams of  2-12 MeV heavy ions at the terminals of the tandems in  Heidelberg and Lund. Ultra-thin (about 0.6µg/cm2) mesh-supported foils were found to be promising  as solid strippers for accelerator mass spectrometry (AMS) detection of tritium at 100-keV in an experiment at the Forschungszentrum Rossendorf. 

Secondary Electron (SE) timing with ultra thin DLC foils has been initially used successfully for Time Of Flight (TOF) measurements in connection with Rutherford Back Scattering (RBS) in Ion Beam Analysis (IBA) applications. It is being currently extended to Elastic Recoil Detection Analysis (ERDA)-TOF techniques with improved sensivity for a precise profiling of light recoils. This resulted in development of large-sized DLC foils for TOF stop detectors.

The comparative results of using DLC foils for Coulomb Explosion Imaging of molecular ions and for other experiments in atomic physics as well, will illustrate the third area of expanding  applications of DLC foils.

In conclusion, some forthcoming developments on advanced  DLC targetry will be pointed out.  
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