
ECR BASED LOW ENERGY, HIGHLY CHARGED ION 

ACCELERATOR (TIFR-ECRIA): PERFORMANCE  
A. N. Agnihotri, C. A. Desai, W. A. Fernandes, K. V. Thulasiram 

and L. C. Tribedi 
Tata Institute of Fundamental Research, Mumbai 

Email: lokesh@tifr.res.in 

ECR ion sources produce low energy, highly charged ions. An ECR ion source based 

low energy ion-accelerator has been installed. The ion source (TIFR-ECRIS) involves 

the plasma-chamber and a 14.5 GHz Microwave supply. Ion source is raised on the 

high voltage (~ 30 kV). Charge states produced by the ion source are analyzed by a 

90
0
 analyzing magnet. Entire beam line assembly up to analyzing magnet is mounted 

on an isolated deck which can be raised to high voltage (400 kV) to get further 

acceleration. We are now regularly operating the ECRIA at high voltage (~330 kV) to 

provide ion-beams with energy ranging from few keV to MeV.   Electrostatic 

quadrupole and deflectors are mounted to focus and guide the beam. Charge state 

distribution of several ions (H, He, C, N2, O2, Ne, Ar, Xe) have been obtained. 

Typical beam current of a few µA are obtained. In some cases even larger beam 

current was obtained (e.g. 30-40 µA of N
3+

 beam). A LabVIEW based command and 

control system has been developed including wireless communication to operate the 

machine on high voltage. Several experiments including high-dose irradiation of 

samples have already been done. Currently a recoil ion ToF set up is mounted to study 

ionization/fragmentation of biomolecules.  Plasma diagnosis of ECR plasma is also in 

progress. The table shows typical currents for some selected ions produced by the 

ECR ion source and transported near the target position. 

 

Ion Current  (nA) Ion Current (nA) Ion Current(nA) 

Xe5+ 2000 Ar4+ 10000 Ne3+ 4400 

Xe10+ 1800 Ar6+ 6000 Ne5+ 3600 

Xe20+ 400 Ar12+ 200 Ne7+ 200 

Xe29+ 2 Ar16+ 10 Ne10+ 15 
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