Summary of G. Krafft Talk

In this talk the status of present day recirculated linear accelerators is reviewed, along with the present status of plans at Brookhaven, Cornell, and Jefferson Lab to extend the reach of energy recovered linacs to higher beam power for a wide variety of applications: electron cooling for high energy proton/ion storage rings, electron-ion colliders, and high brilliance light sources. The topics covered are reflected the following outline, with roughly half of the talk devoted to reviewing the state-of-the-art.

Review of Recirculating SRF Linacs

–Stanford SCA

–University of Illinois

–Darmstadt

–Jefferson Lab (JLAB) CEBAF

–Jefferson Lab IRFEL

Summary of Present State-of-the-art

Future Possibilities

–High Energy Electron Cooling (BNL)

–Electron-Ion Colliders (BNL, JLAB)

–Recirculated Linac Light Sources (Cornell/JLAB, BNL)

–Higher Power Lasers (JLAB)

Scale-up Issues

Over the past several decades, several recirculated superconducting RF (SRF) have been built for nuclear physics and FEL applications, beginning with the Stanford SCA (100 MeV/pass, 50 microA recirculated, 2 passes, 1300 MHz RF), the University of Illinois (20 MeV/pass, 1 microA recirculated, 6 passes, 1300 MHz RF), Darmstadt (60 MeV/pass, 3 passes, 3000 MHz), CEBAF at Jefferson Lab (1200 MeV/pass, 200 microA, 5 passes, 1500 MHz, and the Infrared Free Electron Laser at Jefferson Lab (50 MeV/pass, 5000 microA, 2 passes, 1500 MHz). These machines have demonstrated by measurements the following beam properties:

· Beam normalized emittances less than 4 mm mrad at up to 60 pC bunch charge
· Short bunches at the 100 fsec level
· Small energy spread at the 3 times 10^5th level
· Easily changed electron beam polarization at the 85% level
· Small beam losses of less than 0.2%
· Good position and pointing stability at the 10s of microns level
These accomplishments were all made in the context of having a CW electron accelerator with high average accelerating gradient, possible because of the development of high gradient superconducting cavities.

Looking forward, if high average current sources can be developed with promising operational characteristics at roughly 100 mA and higher average currents, it is anticipated that there are many potential applications. For example, a high energy Electron Cooling arrangement is being studied by Brookhaven and Novesibirsk, electron-ion colliders with luminosities comparable to alternative ring-ring designs are being studied at Jefferson Lab and Brookhaven, recirculated linac light sources are being discussed separately at Brookhaven and by a Cornell/Jefferson Lab collaboration, and still higher average power FELs are being considered by Jefferson Lab. In this talk we present current status plans on all these projects are briefly reviewed up to the status of the 2001 Particle Accelerator Conference.

The talk concludes with a summary of the critical issues to be addressed by R&D before any detailed designs can be completed for the highest average power beams:

· High Average current injector development

· Determination of SRF cooling requirements under the load generated by high average current beams

· Determination of possible beam quality, especially including the effects of wakes and Coherent Synchrotron Radiation in short bunch length arrangements

· Measurements of beam stability at high average currents

· Determination of residual beam losses during energy recovery and beam dumping

Because the light source application seems to have smallest uncertainty and the largest efforts directed on it at present, it is highly likely that much of the development work on these ideas will be accomplished earliest by light source based work. It is interesting that this situation is in direct contrast to the situation when storage rings were developed, first for High Energy Physics applications.

