A PLANAR, RECTANGULAR WAVEGUIDELAUNCHER AND EXTRACTOR FORA DUAL-MODED RF POWER DISTRIBUTION SYSTEM*Christopher D. Nantista and Sami G. Tantawi, SLAC, Stanford, CA 94309, U.S.A.

Work supported by Department of Energy contract DE-AC03-76SF00515. Also with the Communications and Electronics Department, Cairo University, Giza, Egypt.The to the amount of low-loss, line in a distribution system the Next has to the pursuit of [1]. such a system, power is to through the same via Current plans utilize two manipulations primarily in of the system, afour-input/four-output, from the line to the other to pass on to novel passive 1020must up to 600 MW power, symmetry is maintained in their to allow the of that such as coupling slots, irises, septa, Special will the the �In the Next (NLC), positron beams will be through with of 11.424˚GHz rf. The distribution system this from groups of klystrons to the past In module, by means of switching, the power from eight klystrons, is in bins to a set of To allow the fill time of the structures, the 55 m apart, The to the amountof low-loss, linesuch a has to the combining pipe [1], to Distribution System is one twomodes in a delay line. For low loss, the � �in highly Manipulations such as combining, will be in handling. the The two key components in an MDLDS aa mutually inputs an number outputs, two or more of which distinct in same Orthogonal combinations allow the total to be in any single output multiple into multiple destinations, acompanion component is that will from a while passing The is thus a Our to be below, interiors. In the hope of being to reliably 600˚MW pulses without the use of small irises or slot-coupling. buttons, and anything that breaks the H-plane symmetry. An is which while remaining below for TE. Since the translationally symmetric in the of the is, since they entirely the height is a proportional to the root of height, this of our allows them, in theory, to be built to levels. Although they may thus be height as well, they contain no to in other any TM which a Thus, with The heightwill be to the taper / mode converters to which they will be joined.

2˚˚CROSS POTENT DUAL-MODE2.1˚˚Magic H HybridThe focus in our system on symmetry the of to magic which exhibiting 200 at the mouth of the port. A novel with an �H� geometry has a enough support two TE At its junctions, protrusions essentially opposite, bends to the two lobes of into ports. length of this the other ,through the of the input port The two (with one two junctions of this �magic H� thus form a simple Prototypes 2.2˚˚Cross Potent Superhybridtwo such hybrids, with ports half common wall removed, the resulting ports the same as the these split again with T�s at the the symmetrythe of a cross potent with a at results. This �cross potent superhybrid� [5], hybrids, be to combine from input ports into any one of output phasing. The ports on opposite pairs ofFigure 1: Cross potent prototype with 90�to 0.900 inch ports. It A 0.400 inch-high prototype, pictured in Figure˚1, built its with aAll isolations awithin of an of dB, The insertion loss of be in 2.3˚˚Cross Potent LauncherOne can eliminate the T split from one or more of cross arms, substituting in each case a central oblong or pair of posts to matching preserving the TE match. The then the orthogonal outputs inputs) at the resultingports. This the evolution of whose function illustrated, with plots from HP HFSS simulation, in Figure 2. The waveguide width is 1.442 inches. with a it will allow us to the into our

a) T10 out p/2 0/2 0 TE20 out p/

pFigure˚2: Example Cross Potent Launcher with simulated electric field plots illustrating launching b) in the right port with the inputs. phasings of the inputs send the power to either of the left ports.

T10 in to a

a r a ) T20 in b) back tlineFigure˚3: Extractor with simulated electric field plots illustrating a) extraction of the TE10 mode and b) passing the mode. For the latter, a �jog converter� attached to the through port a the brings port back in line with the delay line. Power flow is from the left port.by the our begins in the same as the output. Its function in Figure 3. It consists of main sections.3.1˚˚Bend Mixerin the an of