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1 Introduction (ME)

The two storage rings MAX I and MAX II are today fed by a 100 MeV race-track microtron 
 . The electron beam from the microtron is injected into MAX I. The beam can then be stretched to deliver a contious electron beam for experiments in nuclear physics
 or ramped up to 500 MeV. In the latter case, the ramped beam can either injected into MAX II and ramped there to 1.5 GeV or be used for synchrotron radiation experiments in MAX I.

The accelerator systems at MAXlab are currently being upgraded. The main motivations for this activity are the following:

1. The racetrack microtron is ageing and needs to be replaced.

2. The MAX I and MAX II rings ought to be decoupled from each other.

3. The number of straight sections available for insertion devices should be increased.

4. The electron energy for the nuclear physics programme at MAX I should be increased from 100 to 250 MeV. 

The current solution to these limitations is to install a new injector and another small storage ring, MAX III.

The new injector system consists of two 5.2 m 3 GHz acceleration sections of the DESY II type
 . Each section is fed by a klystron followed by a SLED system
 . Each section will give an energy gain of 125 MeV so the energy gain will be 250 MeV for each electron beam transit.

The linacs can be fed by one of two RF guns, one in action and one as a hot spare. The gun in action  is fed from the 5.5 MW klystron being left over from the race-track microtron.

After the first transit of the linacs, the beam is recycled by two 1800 isochonous magnet systems. The final beam energy is then 500 MeV.

The total circumference of this system is some 30 m or 100 ns. The electron gun is equipped with a fast kicker magnet which allows a 100 ns long electron beam to be accelerated in the linacs. When the electron beam from the gun is switched off, the head of the accelerated beam will enter the first linac for the second time. The linac sections will then see a constant beam-loading during 200 ns.

This injector will serve three storage rings. MAX I will be injected at 250 MeV. The recirculation system will not be used in this case. MAX II and MAX III will be injected at 500 MeV.

Apart from being used as a storage ring injector, the injection system can also work as an electron source for FEL in the IR and UV spectral regions.

The new storage ring MAX III is optimised for synchrotron radiation production in the UV spectral region. This ring will thus ease the pressure on the MAX II straight sections, some of which now can be used for additional beam-lines in the x-ray and soft x-ray spectral regions. The MAX III ring will be equipped with 8 straight sections, seven of which can be used for insertion devices. The ring should also be built to provide IR radiation. 
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