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    Abstract

        
            A pulse generator consisting of a coaxial cable and a high voltage modulator, incorporating two stacks of Field-Effect Transistor (FET) switches operating in ``push-pull`` mode, has been designed and built. The modulator generates a continuous, unipolar, pulse train at a fundamental frequency of 1 MHz and a magnitude of 10 kV. The rise and fall times of the pulses are less than 39 ns. The two stacks each utilize 14 FETS, which are individually rated at 1 kV. The design incorporates a low-loss coaxial cable on which pulses are stored. Extensive PSpice simulations have been carried out to evaluate various design options. Subsequent measurements on the prototype pulse generator confirm the PSpice predictions. This system is applicable for the kicker system at TRIUMF.
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                    Measurements on a FET based 1 MHz, 10 kV pulse generator

                    
                        Conference
                            Wait, G; Barnes, M
                            

                    A prototype pulser, which incorporates thirty-two 1 kV Field-Effect Transistor (FET) modules, has been built and tested at TRIUMF. The pulser has been developed for application in a scheme for pulsed extraction from the TRIUMF 500 MeV cyclotron. Deflection of the beam will be provided by an electric field between a set of 1 in long deflector plates. The pulser generates a continuous, unipolar, pulse train at a fundamental frequency of approximately 1 MHz and a magnitude of 10 kV. The pulses have 38 ns rise and fall times and are stored on a low-loss coaxial cable which interconnects themore » pulse generator and the deflector plates. The circuit performance was evaluated with the aid of PSpice in the design stage and confirmed by measurements on the prototype. Temperature measurements have been performed on 1 kV FET modules under DC conditions and compared with temperatures under operating conditions to ensure that switching losses are acceptable. Results of various measurements are presented and compared with simulations.« less
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                    Spice modeling of a FET-switched induction accelerator cell

                    
                        Conference
                            Ollis, C; Cravey, W; Hawkins, S; ... 
                            

                    A PSpice model of an induction accelerator cell switched by field-effect transistors (FETS) has been developed to simulate the modulator`s circuit performance and induction core flux behavior. A FET switched induction cell has been built that generate 4-kV, 1 {mu}s pulses at pulse rates exceeding 100 kHz. The circuit architecture provides for core reset between pulses and produces bursts of pulses that are variable in amplitude, pulse width and prf. The transistor switching array, energy storage capacitors, reset circuit, and cell core are all combined into a compact, low-impedance package. This high-prf induction cell is being developed as the acceleratingmore » element for a proposed heavy-ion recirculator, which is an arrangement of many small induction mM in a 30m diameter circle. The recirculator will accept 10-MeV ions from a linear ion accelerator, under development at the Lawrence Berkeley Laboratory, and continue their acceleration to 60-MeV by repeatedly passing the ion beam through the many 5-kV cells. As the ions gain speed, the cell prf must also keep pace by increasing from 70 kHz to 200 kHz. Simple PSpice models have been used to predict B-H loop behavior in the magnetic core and to analyze circuit performance. Simulations of the induction cell will be presented and compared with experimental data.« less
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                    An all solid state pulse power source for high PRF induction accelerators

                    
                        Conference

                    Researchers at the Lawrence Livermore National Laboratory (LLNL) are developing a flexible, all solid-state pulsed power source that will enable an induction accelerator to produce mulitkiloampere electron beams at a maximum pulse repetition frequency (prf) of 2 MHz. The prototype source consists of three, 15-kV, 4.8-kA solid-state modulators stacked in an induction adder configuration. Each modulator contains over 1300 field-effect transistors (FETs) that quickly connect and disconnect four banks of energy storage capacitors to a magnetic induction core. The FETs are commanded on and off by an optical signal that determines the duration of the accelerating pulse. Further electronic circuitrymore » is provided that resets the magnetic cores in each modulator immediately after the accelerating pulse. The system produces bursts of five or more pulses with an adjustable pulse width that ranges from 200 ns to 2 {micro}s The pulse duty factor within a burst can be as high as 25% while still allowing time for the induction core to reset. The solid-state modulator described above is called ARM-II and is named for the Advanced Radiographic Machine (ARM)-a powerful radiographic accelerator that will be the principal diagnostic device for the future Advanced Hydrotest Facility (AHF).« less
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                    Low-impedance, 2. 8-MHz, pulsed bunching system for the Los Alamos Proton Storage Ring

                    
                        Conference
                            Hardek, T
                            

                    The Proton Storage Ring (PSR) now under construction at Los Alamos National Laboratory is a device designed to accept a proton beam from the 800-MeV linear accelerator (LAMPF) and accumulate the protons to provide short, extremely high intensity bursts that drive a high-flux pulsed-neutron source. These bunches, which circulate at a 2.8-MHz frequency, are longitudinally confined by an rf electric field produced at that frequency by a ferrite-loaded coaxial quarter-wave resonator driven by a unique low-impedance rf amplifier. The buncher develops a 14-kV peak amplitude across the resonator gap and is energized in 3 ms-long pulses at rates up tomore » 24 Hz. A principal design challenge exists because of high circulating beam currents (up to 45 A) that would, in a system driven by a conventional high-impedance amplifier, produce an induced voltage phased to interefere with the bunching action and much higher than that of the rf drive. The chosen solution is to feed the cavity from a low-output impedance amplifier whose final stages operate in Class A with a push-pull common-anode configuration. With this approach, similar to the rf system proposed for the colliding-beam accelerator (now cancelled) at BNL, we can achieve an effective system impedance of about 25 ..cap omega.. and can limit beam-induced effects to an acceptable level. This paper discusses the design of the cavity and amplifier and reports results from preliminary tests.« less
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                    10-MHz high-voltage modulator with pulse-width and repetition-rate agility

                    
                        Conference
                            Krausse, G
                            

                    Requirements for control and rapid switching of the proton beam at the Los Alamos Meson Physics Facility (LAMPF) are continually revised to support accelerator upgrades and modifications. A recent upgrade required the development of a 10-MHz high-voltage modulator for an electrostatic kicker with real-time control of pulse width and repetition rate over a range of four decades. The modulator must be capable of producing a voltage pulse across a capacitive load with a rise time of less than or equal to20 ns (10% to 90%). In addition the falling edge undershoot must be controlled to less than one part inmore » 10/sup 3/. The paper describes in detail the circuit design philosophy, layout, and critical areas in system design.« less
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