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ACCELERATOR 

After 40 000 hours of operation, the 600 MeV Saclay Electron Linac (ALS) is 
running with an efficiency of 75 Z. The beam time that has been available for 
experiments is shown on Fig. 1. Beams used for physics have achieved a maximum 
energy of 60S MeV and a maximum current of 300 yA [ÏJ. 

The duty cycle can be varied from I Z (E - 600 MeV) to 2 Z (E » 450 MeV) 
* ' max max 

with different combinations of pulse length and repetition rate : 
500 Hz x" 20 psec, 1000 Hz x 10 ysec, 3000 Hz x 3 usee or 1000 Hz x 20 usee, 
2000 Hz x 10 psec. The 3 ysec pulse length is used for y capture experiments in 
which the subsequent decay is measured between beam pulses (Fig. 2). 

In order to increase the flexibility in the use of the beam we can switch 
the beam between two beam lines (Fig. 3) every second with two different energies 
and instantaneous intensities if necessary. This automatic beam switching can be 
used for two different experiments in parallel but has been more frequently used 
in the set-up of future experiments. 

In the control room a newly installed computer with a powerful display can : 
- display the status of different machine components, 
- provide an alarm in case of defective operation, 
- monitor the evolution of different machine parameters as well as to re

cord their evolution, 
- display the recorded parameters for any tuning conditions, etc.. 



SECONDARY BEAMS 

1. Pions and truons 

Since September 1975 a second pion-muon channel has been in operation- It is 
nearly similar to the original one (Fig. 4) but is more efficient and is used mo
re for muons. 

At the same time a new pion conversion target has been built [l]. It is a 
solid cooper, water cooled, rotating wheel. It supports the full power of the 
electron beam and has never given trouble. 

2. Positrons beams 

Positrons can be produced and accelerated in the linac. At the end of sec
tion 6 the 85 MeV electron beam hits a 3 nun thick gold converter (Fig. 5) and 
positrons are produced by pair production. The incident electron beam intensity 
is limited to 60 uA. Trapped in a strong magnetic field, the positrons are acce
lerated by the next sections of the linac and deflected to the experimental areas 
either after the 12 th section or at the end of the accelerator. 

The low energy positron beam has an energy in the 20 MeV-130 MeV range ; the 
high energy beam can be accelerated up to 480 MeV. Both can be used to produce 
photon beams upon annihilation in a thin target. 

The positron current and energy ranges are shown in Fig. 6. The beam inten
sities indicated assume an energy width of 1 1 and an electron beam current on 
the converter of at most 60 pA. 

The low energy photon beam is described by P. Carlos at this Conference and 
also in Ref. [3J. The high energy photon beam has been used for experiments since 
June 1978. The number of annihilation photons available on che target is 
6 x |07/sec at 400 MeV. 

PRESENT DEVELOPMENTS 

I. High energy tagged photons from annihilation 

The main goal of this facility [u] is to measure the total absorption cross 
section of high energy phocons by nuclei, from the pion photoproduction threshold 



up to a taaxi^un energy of A80 MeV. The beam handling system is shco in Fig. 7. 

The annihilation in flight of positrons in a thin target prod-: 
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In fact the energy resolution of the "hard" photon is limited by three fac

tors : 

- the angular resolution of the "soft" photon detector which will :a of the order 
of I ar, . 

- the energy width of the positron beam, 

- the size of the beam spot on the annihilation target. 

Concerning the last two factors, it is possible to adjust the dis?: 
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between the energy of the "hard" photon and the position of the "s: 
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All these nagnets are now built and installed. 

2. Stradivarius 

A high energy resolution detector, similar to the MIT-Bates dczactor, has 
been used in the focal plane of the electron spectrometer. The resc'.ution, shown 
in Fig. 9, is 10 . In order to achieve this resolution, it is necessary to ener-

_3 
gy analyse :he linac beam, whose energy resolution is of the order :i 2-3 * 10 , 
so as achieve an energy resolution of 5 * 10 . However the bean ir.:ensity availa
ble with this resolution is only about 2 uA. 

in order to improve this situation two thecniques can be used : H.F. energy 



compression or dispersion matching. The latter has been chosen because it is 
the cheaper. 

As shown in Fig. 10 the beam is horizontally deflected by the dipoles B, and 
B_. The quadrupole Q, gives convenient dispersion on the target. A conventional 
beam rotator [5] consisting of a symmetric arrangement of five quadrupole magnets 
rotates the dispersion to the vertical to match the dispersing plane of our spec-

-3 
trooetei. The momentum acceptance of this system is limited to Ap/p * 2 * 10 . 
Therefore electron scattering experiments will be carried out with an overall re-

-4 
solution of the order of 10 and an average beam current up to 50 uA. This dis
persion matching magnetic system has been called STRADIVARIUS (Système de Trans
port 3 Dispersion Variable). 

It has been designed with the help of Mainz group, and we hope to order it in 
the next few months. 

3. Accelerator improvements 

With few modification of the characteristics of the power modulators we hope 
to be able to increase either the maximum energy or the dyty cycle of the acce
lerator. The energy-duty cycle characteristic range could be extended to 700 MeV 
with a duty cycle of 0.6 % and to a duty cycle of 4 Z with a maximum energy of 
300 MeV. 

CONCLUSION 

Without major improvements of the characteristics of ALS, the domain of re
search available to experiments will be large enough for many years. 

A few particular experiments can be done with the pion-muon channels despite 
the competition of the meson factories. 

But the two main directions of research will use the electrons and photons 
as tools. The large magnetic spectrometers of the electron scattering area used 
in combination with the flexible beam handling system allow to perform experiments 
of elastic and inelastic scattering at large momentum transfer with a good ener
gy resolution and quasi elastic scattering with coincidences. 

The two experimental areas at ALS devoted to photonuclear reactions with 



their annihilation photon beams and tagged photon beams will allow the study of 
inclusive and exclusive photonuclear reactions from the collective nuclear re
sonances to the (3.3) baryonic resonance. 

Looking more to the future, some physicists, in particular F. Netter and 
C. Tzara, are giving attention to the evolution of our present linac and the pos
sibilities of a new electron facility. 

» * 
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