SLAC—PUB—95-6775June 1995Performance Measurements of SLAC’s X-bandHigh-Power Pulse Compression System(SLED-II) *Sami G. Tantawi, Arnold E. Vlieks, and Rod J. LoewenStanford Linear Accelerator Center Stanford University, Stanford, CA 94390ABSTRACTRadio frequency pulse compression using SLED-II [1] is proposed as amethodfor achieving the high-power flat rfpulse required to drive the Next Linear Collider(NLC) [2]. We describe the experimental procedures and the measurements performedon the high-power X-band SLED-II prototype built at the Stanford Linear AcceleratorCenter (SLAC). The system uses evacuated room-temperature copper delay1 lines as ameans of storing energy. These lines achieve aquality factor greater than 4.3·105,with total losses due to external components measured at 4%. Wecompare ourexperimental results with theory.

* Work supported by Department of Energy contract DE—AC03—76SF00515.

2Submitted for Publication

3INTRODUCTIONThe SLED-II pulse compression system provides amethod for enhancing thepeak output power of rf sources while at the same time producing aflat output pulseshape. In order to achieve pulse compression, energy from an incoming rf pulse isstored in high Qresonant delay lines. While charging, energy that leaks out of thedelay lines is, to great extent, canceled by the reflected incident rf. Todischarge thelines, the phase of the incoming pulse is reversed so that the reflected signal from theinputs to the lines adds constructively with the emitted field from the stored energy inthe lines for the duration of one round trip time of rf in the line.The system suffers from two types of losses that reduce its efficiency: intrinsiclosses and finite conductivity losses. By design, some of the input energy isimmediately reflected at the delay line entrance during the charging phase.Additionally, after the phase reversal, the energy inside the lines is not dischargedcompletely at the desired compressed pulse time period. Unfortunately, the couplingcoefficient to the line that maximizes the energy storage makes the energy dischargefrom the line far from optimum. For optimum coupling coefficients at differentcompression ratios the reader is referred to [1]. During the period of time the rf energyspends inside the storage line part of it is lost simply dueto the finite quality factorof the lines. Similar losses occur from the finite conductivity of the components usedto manipulate the input and output signals.

4In this paper wedescribe the SLED-II system constructed at SLAC. Wereportthe experimental procedures used to measure the storage line quality, the couplingcoefficient to the lines, and component losses. Wealso summarize the system’soverall performance.

t_dC

rt_dC_rtd

C_rtd V t

t

t C t t C

t

in

d r n d r

d m ( )

( )

=

+

�

Ł

�

�

ł

�

-

+

[ -

-

] �

Ł

� � �

�

ł

� � �

1

1

2

2

1 2

1

2

2 2 n Power Gain = + -

-

-

Ø

º

Œ

Œ ø

ß œ

œ

-

-

( )

( )

( ) R R

R p

R p p x

C

r

0 0

2

0

1

0

2

1

1

1

1

R_0x

(1− p^2 ) Q = π f_0 t_d − ln(p)R0x

(1− p

2

)