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Introduction

The linear accelerator, which is being
constructed at Orsgey, is planned to inJject a
heavy ion beam into the median plane of the Orssay
variable energy cyclotron. Heavy ions will be
gtripped in the central region and reacce}erated
to the final energy given by the relation™:

E(MeV) = 70 2i° /A

To achieve a good stripping efficiency the
linear accelerator energy was chosen around 1
MeV/nucleon end the ratio Zi/A = 0.1 will give the
possibility to accelerate a continuous beam of
ions with mass up to 30-40 and with a pulsed beam
the ion's mass 80.

JTon Source

Heavy-iong-multicharged-source requires a
high power supply for our discharge, focusing and
analyzing systems. For a Morosov source=, with
our pulses of 40 A, the total power supply can
be reached 120 kW, So, to facilitate the techno-
logical problems in power and space, a low input
energy has been chosen, corresponding to a voltage
of 140 xV, which allows the use of insulated
transformer to provide power gupply on the HT
terminal.

Accelerating Cavity

Continuous beam and low energy injection
leade to a low R. F. frequency and to asbandon the
Alvarez structure, the volume and rf power of
which becomes prohibitive.

A bvetter-fit structure can conveniently be
done by a system based on a quar%er-wave regonant
line, already used in Manchegter-”. Calculations
in twin line structure, carried Rut by means of
the method followed by the CEVIL™, showed that it
was possible to obtain greater shunt impedence?.
Mesgurements and calculationg on a quarter-scale
model (Fig. 1) confirmed that the shunt impedance
reaches 60 M Q/m, e.g. 240 kW for a final energy
of 1.16 MeV/nucleon.

Main-characterigtics of the structure
follow:

Regonant Frequency: 25 MHz
L Agsociated Quarter-Waves: total length: 10 m
Maximum Peak Voltage Input: 130 kV

Output: 550 kV (Fig. 2)
Maximum Power of Zi/A = 0.1: 240 kW
Drift Tubes Number: sl

Q = 6000
One 30,000 1/sec

Overvoltage Coefficient:
Vacuum System:
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0il diffueion pump
with two refrigera-
ted baffles.

2 x 10-7 torr

One CFTH delivering
300 kW for continu-
ous operating and
LOO kW for pulse op-
erating with pulse
from 0.8 to 2.5 ms
duration and from 2
to 16 me repetition.
75 (3 feeder with ro-
tatable loop.

Operating Pressure:
Radio-Frequency Amplifier:

Cavity Coupling:

A cross-section of the structure is given in
Fig. 3.

Focusing System

A few yearg ago many focusing systems were
suggested which uged the electric field ltself to
obtain focusing effect; this can be realized if
we abandon the cylindricel character of the elec-
tric field in the gap. Generslly modifications
of the drift tube shape or the g/L ratio increase
the meximum electric field e.g. increase the
length of the machine.

It could be expected that grids consigting
of two parallel bands and twisted at 90° between
two consecutive drift tubes (Fig. 4) would give
a field dissymmetry similar to that of rectangu-
lar boxes.

Calculations were made by the Smith and
Gluckstern method but with different radial im-
pulsee in two planes7. It was found that phases
greater than -20° leads to stable motion (Fig. 5)
and transparency would increase by a factor 1.5.

Meagurements on & linear accelegator, al-
ready uged for another focusing system”, have
been made With the following parameters:

Voltage Injection: 17.6 kV

RF Peak Voltage: 7.5 to 11 kV
sy Calculated: -20°

Zi/A = 0,25

Frequency = 20 MHz

Drift Tubes Number: 23

Total Length: 1.20 m

Gride Diameter:
Diameter of the InJjection

12 and 15 mm (Fig.6)

Aperture: 6 mm
Accelerating Mode: L=2g82xr2
g/L Ratio: 0.37

The total measured efficiency was 14% with-
out buncher. The theoretical values of the ef-
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ficiency (transparency included) was between
12.8% and 16.6%. On the Fig. 7 we can see the
energy spectrum with a fundamental peak near 200
KeV and with an energy epread of % 0.5% at half
width. With buncher (Fig. 8) the measured ef-
ficiency reaches 35 %, e.g. it increases the beam
by a factor 2.4 which is a low value due to the
length of the drift space.

Conclugion

In order to obtain the maximum efficiency,
particularly in the range of mass 80, where the
beam source current is not very important, this
new grids structure could be intereeting. With a
shunt impedance of 60 Ml/meter at 25 MHz the RF
structure can be easily used for a continuous
beam which is an important improvement. In the
same way & harmonic bunching system is now being
gtudied which will give a bunching factor greater
than the usual 3.
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Fig. 1. View of the quarter scale
RF' structure model,
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Fig. 2. Voltage distribution vs
accelerator length.

Fig. 3. Cross section of resonant line
through the shorting plate.

Fig. 4. Schematic view of the
focusing system,
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Fig. 5. Radial stability vs r/a for Fig. 6. View of grids.
the grids of Orsay with g/L =
1/2.7 and g/a = 2.

Fig. 7. Energy spectrum: maximum Fig. 8. Output beam with a modulated
peak is near 200 KeV (23 phase buncher.
KeV/square) .



