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The papers, presented for the JINR prize, constitutes the completed cycle of investigations, performed at the FLNR JINR and IPHC, IN2P3-CNRS during 2013 – 2015 years.
The investigation aimed the production of intense ion beams of neutron enriched isotopes heavier than 48Са, such as 50Ti, 58Fe, 64Ni etc.
The production of metal ion beams by electron cyclotron resonance (ECR) ion sources using the MIVOC (Metal Ions from Volatile Compounds) method is described. The method is based on the use of metal compounds which have high vapor pressure at room temperature, e.g., C2B10H12, Fe(C5H5)2, etc. Intense ion beams of B and Fe were produced using this method at the FLNR JINR cyclotrons. Experiments on the production of cobalt, chromium, vanadium, germanium, and hafnium ion beams were performed at the test bench of ECR ion sources.

Main efforts were put into production and acceleration of 50Ti ion beams at the U-400 cyclotron. The experiments on the production of 50Ti ion beams were performed at the test bench using natural and enriched compounds of titanium (CH3)5C5Ti(CH3)3. In these experiments, 80 μA 48Ti5+ and 70 μA 48Ti11+ beam currents were obtained at different settings of the source. Following successful tests, two 3-week runs were performed with 50Ti beams at the U-400 cyclotron aimed to perform experiments on the spectroscopy of superheavy elements. The intensity of the injected 50Ti5+ beam was 50–60 μA.  The source worked stably during experiments. The compound consumption rate was determined at about 2.4 mg/h, which corresponded to the 50Ti consumption of 0.6 mg/h.

CONCLUSION

Over the past few years, notable results and significant progress have been achieved in the production of intense multiply charged metal ion beams in ECR ion sources using the MIVOC method. 
  The MIVOC method was successfully used for producing and accelerating titanium-50 beam at the U-400 cyclotron. This method helps produce intense ion beams, provides long-term stability and is promising for experiments on synthesis of superheavy elements.
