*C.D. Nantista, Z.D. Farkas, R.D. Ruth, S.G. Tantawi , and P.B. Wilson, Stanford Linear Accelerator Center,P.O. Box 4349, Stanford, CA 94309, USA.

Work supported by the U.S. Department of Energy under contract DE-AC03-76SF00515. Also with the Communications and Electronics Department, Cairo University, Giza, Egypt.the various the temporal compression of high Such integral to the pulses structures. While pulse compression being the most promising consist of passive circuits by phasing of the sources. the SLEDlong in the SLAC linac, Pulse Compression [2], [3], DLDS [4]. some variations on combinations of these involve multimoding, such as length of linecomponent cost a basis 1 INTRODUCTIONThe fill-time of a is the the beam. The plus the duration of the beam pulse (in the case of a the pulse T, the structure. This is typically a of pulse length capability of the such sources, a of temporally compressing the pulses in This is in pulse compression circuits by switching of the rf. SLED like pulse use high-Q cavity systems, notably Pulse Compression (BPC), SLED-II, DLDS Line Distribution System), the of by storing or in low-loss lines. on variations of this latter type, omitting, constraints, of switching.2 SPLIT REFLECTIVE BPCBinary Pulse Compression (BPC), in which the with the trailing in one or more stages, was the first of these lineto be at [5]. it serious as a means of a of two in compression aline as long as the next stage. It that one significantlythe amount of in a linac by the upper BPC stages of neighboring systems.This assumes a in components. the last of stages 600MW, example, the first normally only 150MW For utilization of all one may wish to the level constant. the first (longest) stage.The pulses then be split 300MW to of two stages. The pulses from of stages then be split, input pulses to stages maintaining the 600MW level. thus systems, one eliminate Figure 1: Two-Stage SRBPC.of two be by the lines. ItÕs to that atransmissive lines with a by a pair of lines through aas in SLED-II. the short is by a x 4x 2

x 2x 4x 4TT/2T/2mode-selective extractor reflective mode converter

splitterhybrid

SLAC-PUB-9266June 2002

the by a one pipe of pair A simple of such a linemight use the with an ellipticalat the to the uponamount of line in the resulting Reflective BPC (SRBPC) (2 stages in 1 for simplicity.) is about one fifth what it be what is an On the the splitting more components, one loses the simply bythe phases. Also, since strength, assumption that parts of the system that longer pulsesas much as parts that pulses is somewhat optimistic.SYSTEMSthan using orthogonal orientations two) of a one use with the same azimuthal of family, them azimuthally symmetric than using athat passes the other simply into the line at a the . A allow pass in either direction, while confining TE02 by it purely inside the line. With a 01« the end, the result is a line that gives a delay of two trips and can thus be half as long. The line in , in , the to TE, and finally exits the line at the input port.Such delay lines to be up with a they open up possibilities. Using a an optimizer, S. has which to [7]. The rf, through bounces, climbs up the illustrated in Figure 2.In this the input taper, as well as the acts as a The multiple functions must possible by the that at along the tapers. The azimuthal of wall the allows the final step in the to be in aonly ,with a small gap it the wall. Moving with a a means of the line.in be by this as the number of A of Ta length

L T v g

iN i = å[ ]=2 11 /

. To the higher the attenuation, given by

t a=å=2 1L iiN

, the of 1.5 of the number of constant ohmic loss, the length shown in Figure 3, the volume aFigure 3: Delay line dimensions with attenuation held2.2 MSLED-IIIn a SLED-II pulse compressor, a pair of lines is through partially irises resonant storage. Application of the multi-modingto a simply means that the makes more than one internal impingement on the iris, only sees TE

. Tuning the overall phase length by brings whole line, with all into A as part of an project to test NLC rf technology.

TE01TE02TE01TE03TE01

TE03TE02...TE01TE03TE02

TE02TE03hybridinout

2.3 MR.DLDSDLDS uses lines in a transmissive, reflective, fashion. It also takes of the flight of the along a linac to half the As a result, it ties sectors of the linac through interleaving of modules.giving upthe time-of-flight benefit, one locally a set of simultaneously the use of our multimoding scheme. a DLDS system time bins of apulse to than distantly as shown Figure 4. At the top of each feed, a pair of lines the of the tunable, the overall phase of the rf is tunable at the low-level drive.Distribution System (MR.DLDS).The result is a (MR.DLDS). For an system with distribution, the amount of line will be or more It will be cut in eight DLDS the flexibility to the pulse by simply changing the delay line lengths.Finally, applying such delay lines to the split BPC to a Split BPC (MRS.BPC). For two as the line is less than 3 CASCADED SYSTEMSIn seeking the optimal a linac, might as well combinations of single system. Two of a simple system The intrinsic of is a function a compression ratio of Thus, for example, one get more from a compression of by asingle of compression ratio twelve.is to BPC. Combining it SLED-II, may the same amount of line as a one follow an with one stage MRS.BPC (equivalent to one stage of MR. DLDS). outputs of neighboring pairs of to be split la split BPC) to twoinputs to the BPCÕs. For a 14% in intrinsic this is simpler It also allows flexibility in 4 CONCLUSIONSto variations on line pulse compression, emphasis on of line length. that BPC be a viable not in MDLDS, but as another this to aform of the normally transmissive Finally, ways to combine of is the scope of this paper.5 REFERENCESZ.D. et al., ÒSLED: A of SLAC’s Energy,Ó Proc. of the 9th Int. Conf. on HighEnergy Accelerators, 1976, p. 576.Z.D. Farkas, Peak Power Multiplier Application to Design,Ó Trans. MTT-34, 1986, pp. 1036-1043.[3] P.B. Wilson, Z.D. Farkas, R.D. Ruth, ÒSLED A of RF Pulse Compression,Ó Accl. Conf., Albuquerque, NM, September 1990.H. Mizuno Y. Otake, RF Distribution System For X an RF Pulse Compression of Factor Conf. Japan, August 21-26, 1994.T.L. et al., Pulse-Compression at San Francisco, CA, May 6-9, 1991.S . G . Tantawi, et al., RF Distribution System the Next Phys.Rev.ST Accel.Beams, vol. 5, March 2002.[7] S.G. Tantawi, Compact Lines Applications in High Power RF Pulse Christopher Dennis Nantista, Compression 1994; 95-455, January 1995, pp. 49-52.

6m156m/N156m/N104m/N

104m/N

52m/N

6m12m