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Introduction

PANTECHNIK s.a. has improved and created ECR
using room temperature coils, superconducting coils
at 30K or permanent magnets ECR. Some of these 
sources are devoted to particular applications: ion 
implantation, nuclear and atomic physic, Proton and 
Hadron therapy, radioactive beam. Stability and 
reproducibility have been particularly 
1.Operational Improvements
1.1 High charge state for nuclear physics, atomic 

physic and RIB beam
The HYPERNANOGAN [1] source (fig1) has been 
modified to run at 18 GHz, and improved at 14.5 GHz. 
The XENON spectrum (fig2) at 14.5 GHz shows a 
Beam current of 3 µAe; for the charge state 30+ . At 18
GHz, the preliminary results indicate an improvement 

of 18% for Ar8+ and 50% on Ar9+.
In the atomic physics field our sources have been 
used to study the effect of extremely charged ions 
on a semiconductor surface ( Coulomb explosion).

The PHOENIX source (fig3,4,5), developed by 
ISN Grenoble, is a source for charge breeding in 
the 1+/N+ transformation [2].

Fig 3 : Phoenix

Fig 4: Experimental setup for the 1+/n+ charge 
breeding

Fig 1:  Hypernanogan

Fig 2:  Xe spectrum
Fig 5: charge breeding on Argon



The first test has been done at 14GHz, on Argon 
with a good efficiency and good emittance( see 
Fig 5). Then the frequency has been increased 
to 28 GHz, using a gyrotron generator [3]. A first 
spectrum on Xenon is given on fig 6.
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Fig 6: Xe ion identification with a 12 mm slit

The ISN goal now,  is to install as soon as possible a 
new beam line , with high resolution (0.5%)and large 
acceptance (magnetic gap of the magnet analyzer 
100 mm), in order to go on the investigation of the 
source with higher current densities.

1.2 PKSUS preliminary studies
PKSUS is a transformation of a HYPERNANOGAN
source [4] with room temperature coils ( 1300 A at 
18GHz with a total power for the coils of 200 kW) 
In PKSUS, which is the same source but with three
superconducting coils at High Temperature (30 K
or more,. Fig: 7, 8 .), the total power goes down to
few kW.The first calculations have shown that  the
axial field can be the same in both cases.
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This project will be jointly realized by PANTECHNIK, 
NSC - New Delhi, ISN Grenoble 

Fig 7: PKSUS cross section  

Fig 8:  PKSUS Superconducting coils



1.3 Ion Implantation
A first important step in this field has been 
successfully achieved with MICROGAN IND.( Fig 10)

1.4 Hadrontherapy studies
The Hadrontherapy beams requirements are 
given in the Table 2, and compared to the beam 
currents obtained with SUPERNANOGAN.( fig 
12) We can see that the measured currents are 
well above these requirements. Fig 13 shows a 
spectrum of Carbon with Oxygen as support 
gas. Another main feature of the hadron
therapy's source is the repeatability and the long 
term stability of the beam. The results can be 
seen on fig 14,15  and the emittance on fig 16.

Fig 9:MICROGAN-Industry

The production of beam with suited intensity and 
charge state for ion implantation has shown in 
Table 1
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The next step is to obtain a good repeatability 
and a long term stability on high current. By the 
mean time, Pantechnik studies the increase of 
the extraction voltage up to 70 kV.
MICROGAN IND. has also be tested on high 
charge state and the spectrum (fig 11) shows 
that the results on Argon 8+ are better than 
those of NANOGAN,

Table 1 Beam intensity (µAe) for ion implantation
Fig 11 SUPERNANOGAN "M"
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Table 2 :Hadron-therapy requirements
and results with SUPERNANOGAN 

Fig 10: Argon spectrum with MICROGAN Ind.
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Fig 15: PK 245 ECR source
This PK 245 source can be also, due to it small price 
an excellent candidate for the 1+ source in the 1+ / N+

system. The first test on the Pantechnik test bench 
will start soon. 

2.2 ACCEL DECEL studies
In order to developed an extraction system which 
includes an accel / decel system and an electrostatic 
focusing equipment combined together, PANTECHNIK
has worked on a multi electrode system [6] which can 
be see on the Fig 16   

Fig 16: Multi electrode extraction system

Fig 12: Beam stability for C4+over 8 hours

I (
eµ

A
)

B(Gauss)

Fig 13 :  Carbon and Oxygen spectrum
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Fig. 14  Beam emittance of SUPERNANOGAN

2 New developments
2.1 PK 245
This source is devoted to the production of very 
large current with low charge state.The frequency 
is 2.45 GHz and the coupling system is a loop in 
the RF cube to the coaxial internal tube, adjusted 
closed to the plasma. Fig 15 


