SLAC–PUB–95–6795 June 1995

Transv erse EM Fields in a Detuned

X-band Accelerating Structure^⋆

S. A. Heifets, S. A. Kheifets, and B. Woo Stanford Linear Accelerator Center, Stanford University, Stanford, CA 94309 USA

Abstract

Results are presented of a study of the dipole EM fields in detuned accelerating sections excited by a pointlike bunch. The transv erse coupling impedance, the kick factors, and the wake functions are found.

The detuned accelerating structure^{[1] [2]} has been designed to decrease the transv erse wake field. Here we present the results of a study of the deflecting dipole fields for the structure excited by a pointlike charge using the computer code PROGON^{[3]} . The code is based on the fieldmatching technique for the frequency harmonics of the EM traveling waves. The geometry of the considered section— built out of 204 cells—can be found in Ref. 3. For each coupled-cell mode, including the trapp ed ones, the EM fields, the group velocity, and the stored energy are calculated. The computer time needed to calculate these quantities for the 204 cell structure (a cell is a cavity and an iris) is approximately 15 minutes on the IBM RISC 6000 workstation. The calculations take into account 16 space harmonics in the cavity region and 30 space harmonics in the iris region. Using the calculated EM fields of the structure, we calculate the transv erse impedance, kick factors, and the transv erse wake function. The results are matched quite well with the previous results^{[4] [5] [6]} based on the field-matc hing technique.

Figure 1 shows a comparison of the dispersion curves for the dipole passbands obtained in our calculations (symbols) with the program TRANSVRS (solid lines for the first and dashed lines for the second dipole passbands, respectively). The dispersion curves are calculated for a periodic structure corresp onding to the parametres of the three cells taken at the beginning, in the center, and at the end of the structure. The three cases are labeled by the symbols C, D, and E, respectively. The radii of the iris and the cavity were measured in cm: C) 0.5250 and 1.112; D) 0.4625 and 1.083; and E) 0.4000 and 1.058. The results of our code are shown by full circles for the structure C, diamonds for the structure D, and squares for the cell-type E. Results of the code URMEL are shown with open circles.

⋆ Work supp orted by Departmen t of Energy contract DE–A C03–76SF00515.