120 July 2000Recent Advances in Electron and Positron Sources*J.E. ClendeninStanford Linear Accelerator CenterStanford, CA 94309Recent advances in electron and positron sources have resulted in newcapabilities driven in most cases by the increasing demands of advancedaccelerating systems. Electron sources for brighter beams and for highaverage-current beams are described. The status and remaining challengesfor polarized electron beams are also discussed. For positron sources,recent activity in the development of polarized positron beams for futurecolliders is reviewed. Finally, a new proposal for combining laser coolingwith beam polarization is presented.Invited talk presented atThe 9th Workshop on Advanced Accelerator ConceptsSante Fe, NM10-16 June 2000 *Work supported by Department of Energy contract DE-AC03-76SF00515.

2Recent Advances in Electron and PositronSources*J.E. ClendeninStanford Linear Accelerator CenterStanford, CA 94309Abstract. Recent advances in electron and positron sources have resulted in new capabilities drivenin most cases by the increasing demands of advanced accelerating systems. Electron sources forbrighter beams and for high average-current beams are described. The status and remainingchallenges for polarized electron beams are also discussed. For positron sources, recent activity inthe development of polarized positron beams for future colliders is reviewed. Finally, a newproposal for combining laser cooling with beam polarization is presented.ELECTRON SOURCESThroughout the long history of electron sources, the standard and virtually universalconfiguration of the dc-biased gun has been a coaxial design with a ceramic high-voltage insulating tube providing the outside vacuum envelope and inside, supportingthe cathode, a metal tube at atmospheric pressure as illustrated in Fig. 1(a). This designworks well in practice, but the insulator is large, and the outside of the ceramic issubject to contamination from the atmosphere, which can lead to excessive leakagecurrent. With the advent of polarized electron sources, various vacuum componentsassociated with installing cathodes under vacuum are typically attached to the high-voltage flange, leading to an awkwardly large high-voltage assemblage [1]. Theseproblems are solved for photocathode dc-biased guns by inverting the structure to havea smaller-diameter ceramic tube inside a larger metal vacuum chamber as shown in Fig.1(b). The earliest such designs were developed in the early 1990s at SLAC [2] andindependently at Novosibirsk [3]. The SLAC design was built and successfully tested athigh voltage but has not yet been used to produce electrons. Variations on the basic ideainclude the double insulator design, Fig. 1(c), used at Amsterdam [4] and underdevelopment at Nagoya [5], and variations on the high-voltage connection, Fig. 1(d), asused at Mainz [6] and Bonn [7]. For a pulsed high-voltage gun, the Fig. 1(b) designlooks most promising.The past decade has seen the rapid development of photocathode rf guns [8]. Theseg u n s a r e e s p e c i a l l y w e l l - s u i t e d a s h i g h - b r i g h t n e s s s o u r c e s . S i n c e t h e emittancerequirements of future colliders seems beyond the reach of any rf photoinjector design,the need for high-brightness rf guns comes mostly from free electron laser (FEL) *Work supported by Department of Energy contract DE-AC03-76SF00515.

3

Error: Your printer driver needs to be configured for printing to a PostScript Language Level 1 printer.

Windows and Unix Select “Language Level 1” in the PostScript options section of the Acrobat print dialog.

Macintosh In the Chooser, select your printer driver. Then select your printer and click the Setup button. Follow any on-screen dialogs that may appear.