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The Resonance Ionization Laser Ion Source (RILIS) of the ISOLDE on-line isotope separator at CERN is based on the method of laser step-wise resonance ionization of atoms in a hot metal cavity [1, 2]. Two or more laser beams, wavelength-tuned to atomic transitions, resonantly interact with radioactive atoms inside a tubular hot cavity connected to a target. The step-wise excitation and ionization of the atoms is provided by high repetition rate lasers. Each laser wavelength is precisely tuned so that the photon energies match the unique combination of successive electronic transition energies within an ionization scheme for a chosen element. The main advantages of resonance ionization laser ion sources are the chemical selectivity of ionization and a convenient means of manipulating the ion beam composition, simply by blocking or unblocking the laser beams. The RILIS laser installation is located in the ISOLDE experimental hall in a position which allows transporting the laser beams to the front-ends of both ISOLDE mass separators.  
The RILIS installation at ISOLDE has been constructed in beginning of 90ths and is used for physics experiments since 1994. Originally it was based on dye lasers pumped by high repetition copper vapour lasers.  A staged upgrade of the RILIS installation has been performed in the period of 2008-2012 [3]. It included replacement of copper vapour laser by solid-state Nd:YAG lasers, replacement of old home-made dye lasers by new commercial dye lasers and, finally, installation of complementary solid-state Titanium Sapphire (Ti:Sa) lasers.  With the use of harmonics generation in non-linear BBO crystals, the tuning range of RILIS lasers covers the range of 210-945 nm without gaps. The both Ti:Sa and dye lasers are capable to generate pulses synchronously. This allows using them in different combinations optimized for each particular case. Thus, new modes of RILIS operation have been realized which profited for an increase of RILIS ionization efficiency and for faster switchover of RILIS setup between different ion beams.  
The main directions of present and future RILIS development are: extension of the range of available ion beams, increasing the ionization efficiency and improvement of selectivity. Due to the RILIS upgrade a substantial progress has been achieved in first two directions. A tremendous improvement of ionization selectivity has been reached via implementation of the Laser Ion Source Trap (LIST) in collaboration with Mainz University. Although the ionization efficiency with LIST was found 20 times less than that of RILIS, the suppression of surface ions by up to 4 orders of magnitude was demonstrated [4]. This enabled in-source spectroscopy study of polonium isotopes which were heavily contaminated by francium isobars in conditions of the standard RILIS approach. 
The work on improvement of LIST performance is continuing. In particular, the observed selectivity reduction for certain isotopes caused by in-trap ionization via nuclear decay is addressed by using thinner rods for the LIST rf-quadrupole structure. The study of the time structure of LIST ion beams is on-going at Mainz University. Gating of the ion beam synchronously with the laser pulses would further increase the selectivity of ionization.
The experiments with LIST coupled to UCx-target made evident the effect of high ion load on the efficiency of ion extraction from the hot cavity. This is to be taken into account for considering an optional use of the LIST in the ion-guide mode when the laser ions created inside the hot cavity (as in the standard RILIS scheme) are extracted. However, the LIST mode of operation should provide an efficient extraction of ions created inside the LIST RFQ structure.
In the standard RILIS cavity the extraction is provided by the penetrating external high voltage field of the mass separator and by a weak gradient of the internal cavity potential due to the dc heating.  Although at typical regimes of ISOLDE targets these fields seem sufficient to compensate the charge load effect, it could become a limiting issue for applications of RILIS (and surface) type ion sources at the high current ISOL facilities. Therefore the development of ion sources with higher internal filed is important. This can be achieved by constructing cavities with higher electrical resistance in the longitudinal direction. In the past, RILIS ion cavities made of thin niobium foils were successfully used in experiments at ISOLDE [5, 6]. Due to the higher resistance the electrical filed required to reach working temperature of the cavity was higher and the ion bunch of laser ions could be compressed. This provided conditions for effective use of gating the ion beam synchronously with the laser pulses (micro-gating) and attaining in this way an additional suppression of isobaric isotopes ionized continuously by the hot surface. Recently a high resistance ion source cavity made of crystalline graphite has been reported by V.I. Mishin [7]. The electrical resistivity of this material is changing by 3 orders of magnitude depending of the direction of applied voltage with respect to the crystalline structure. Thus, a substantial increase of the internal field gradient of the RILIS cavity can be achieved by using this material. It is expected that the efficiency of the RILIS with such high resistance cavity will stay high even at high ion current as the ions will be extracted much faster. In addition, the laser ion will form short (< 10 s) ion bunches providing perfect conditions for selectivity improvement by the micro-gating technique.  The R&D on high resistance graphite cavities for RILIS is started at CERN within the target and ion-source development programme.         
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