SLAC–PUB–6019 December 1992 (N)

OBSER VATION OF A CHAR GE LIMIT FOR PHOTOCA THODE ELECTR ON GUNS^⋆

M. Woods, J. Clendenin, J. Frisch, A. Kulikov, P. Saez, D. Schultz, J. Turner, K. Witte, and M. Zolotorev

Stanfor d Linear Accelerator Center, Stanfor d University, Stanfor d, California 94309

ABSTRA CT

The Photo catho de Electron Gun (PEG) at SLAC is required to produce bunch intensities of up to 10^{11} electrons within 2 ns (8 Amps). Operation of PEG has demonstrated a ‘Charge Limit’ phenomenon, whereby the charge that can be extracted from the gun with an intense laser beam saturates at significan tly less than 10^{11} electrons (the expected ‘Space Charge Limited’ charge) when the photo catho de Quantum Efficiency is low. We report studies of this Charge Limit phenomenon observed with a GaAs photo catho de.^1

1. INTR ODUCTION

To achieve 10^{11} electrons in a 2 ns bunch, the perveance of PEG requires that its photo catho de be at a high voltage, V = 120 kV. This Space Charge Limited curren t from the gun scales as V^{3/2}, and the proportionalit y constan t is the perveance. The perveance of PEG is determined by its electrode geometry and its active photo catho de area.

Operation of PEG at the SLAC injector began in November 1991. Operating with a laser at 715 nm, a Charge Limit (CL) phenomenon below the expected Space Charge Limit was observed. This CL was observed to strongly correlate with the photo catho de Quantum Efficiency (QE) and did not scale as V^{3/2}. Earlier testing of PEG with a laser operating at 532 nm had not shown this effect. This indicates that the CL has a strong wavelength dependence. In contrast to the Space Charge Limit, where the current from the gun saturates at high laser intensit y, the Charge Limit phenomenon demonstrated charge saturation at high laser intensit y.

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

Presen ted at the Workshop on Polarized Electron Sources and Electron Spin Polarimeters, Nagoya, Japan, November 7&8, 1992.

OBSERVATION OF A CHARGE LIMIT FOR PHOTOCA THODE ELECTR ON GUNS^⋆

M. WOODS, J. CLENDENIN, FRISCH, A. KULIKOV, P. SAEZ, D. SCHULTZ, J. TURNER, K. WITTE, M. ZOLOTOREV Stanford Linear Accelerator Center (SLAC) Stanford University, Stanford, California 94309

ABSTRA CT

The Photo catho de Electron Gun (PEG) at SLAC is required to produce bunch intensities of up to 10^{11} electrons within 2 ns (8 Amps). Operation of PEG has demonstrated a ‘Charge Limit’ phenomenon, whereby the charge that can be extracted from the gun with an intense laser beam saturates at significan tly less than 10^{11} electrons (the expected ‘Space Charge Limited’ charge) when the photo catho de Quantum Efficiency is low. We report studies of this Charge Limit phenomenon observed with a GaAs photo catho de.^1

1. INTR ODUCTION

To achieve 10^{11} electrons in a 2 ns bunch, the perveance of PEG requires that its photo catho de be at a high voltage, V = 120 kV. This Space Charge Limited curren t from the gun scales as V^{3/2}, and the proportionalit y constan t is the perveance. The perveance of PEG is determined by its electrode geometry and its active photo catho de area.

Operation of PEG at the SLAC injector began in November 1991. Operating with a laser at 715 nm, a Charge Limit (CL) phenomenon below the expected Space Charge Limit was observed. This CL was observed to strongly correlate with the photo catho de Quantum Efficiency (QE) and did not scale as V^{3/2}. Earlier testing of PEG with a laser operating at 532 nm had not shown this effect. This indicates that the CL has a strong wavelength dependence. In contrast to the Space Charge Limit, where the current from the gun saturates at high laser intensit y, the Charge Limit phenomenon demonstrated charge saturation at high laser intensit y.

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