
The 50 kV inverted soure ofpolarized eletrons at ELSAWolfgang Hillert, Mihael Gowin, and Bernhold Ne�University of Bonn, Physis Institute, Nussallee 12, 53115 Bonn, GermanyAbstrat. The future medium energy physis program at the eletron strether a-elerator ELSA of Bonn University mainly relies on experiments requiring a beam ofpolarized eletrons and a polarized target. To provide a polarized beam with high po-larization and suÆient intensity a pulsed 50 kV inverted gun of polarized eletrons hasbeen set into operation. The gun is operated in spae harge limitation, produing apeak urrent of 100 mA in retangular 1�s long eletron pulses. Photoathode lifetimeduring operation is higher than 3000 hours. Using a Be-InGaAs/Be-AlGaAs superlat-tie photoathode a polarization of 80 % and a orresponding quantum eÆieny of0.4 % ould be obtained. INTRODUCTIONMedium energy experiments requiring irularly polarized photons (produed byBremsstrahlung of longitudinally polarized eletrons) have started at the eletronstrether ELSA in Bonn [1℄. To full�ll the demands of the experiments a new pulsedsoure of polarized eletrons was developed [2℄ and set up. In order to enhane theoverall eÆieny it operates with a newly installed pulsed injetor lina whihrequires an injetion energy of 50 keV, a pulse length of 1�s and a repetition rateof 50 Hz [3℄. In this paper, we will report on �rst measurements and our operationexperiene with the soure.GUN AND LOAD LOCK SYSTEMA ross setion of the gun and the load lok system is shown in Fig. 1. Theathode eletrode is supported on three insulating maor rods, bolted to the upperange of a bellow mounted on top of the gun hamber. High voltage is suppliedto the athode from the side via a pin-ball ontat using a standard feedthroughwhih an be tilted without breaking the vauum of the gun hamber. In thisinverted on�guration, the anode, the gun body and the load lok are on groundpotential. The distane between athode and anode an be varied from 45 to70 mm. This permits to hange the perveane of the gun and allows a spae harge



FIGURE 1. Setup of the 50 kV inverted gun and the load lok system.limited operation over a wide range of urrents. The range of operation an beenlarged using photoathodes with di�erent photoemitting areas (see Fig. 2). Toimprove the gun vauum and onsequently the lifetime of the soure heat leaningand ativation of the photoathode are arried out in the preparation hamberof the load lok system whih is attahed to the gun hamber. In addition thissetup allows to exhange photoathodes without breaking the vauum of the gunhamber.

FIGURE 2. Simulated and observed spae harge limitation. The simulation, represented bythe lines, was arried out for three di�erent photoathode diameters using the EGUN-ode.



LASER SYSTEMThe light soure is based on a tunable (700-900 nm) free running ashlamp-pumped 50 Hz Ti-Sapphire laser. The laser pulses (pulslength 10�s) are hoppedto 1�s, fed via a 85 m long optial multimode �bre to the soure and beomeirularly polarized after passing a linear polarizer and a pokels ell. A w beamof polarized eletrons of low intensity (typ. 100 pA), whih is needed for themeasurement of the beam polarization, is produed using a ontinous wave tunable(700-900nm) Ti-Sapphire laser. This laser is pumped by an argon vapor laser andan be fed into the �bre as well.FIRST MEASUREMENTSMaximum urrents of up to 190 mA were obtained from a 8 mm diameter Be-InGaAs/Be-AlGaAs superlattie photoathode [5℄. Eletron emission ould be var-ied from 85 mA to 190 mA (see. Fig. 2) by hanging the athode-anode-distane.A retangular pulsstruture was obtained in all ases. The observed spae hargelimitation di�er signi�antly from the alulated one whih may be attributed tothe di�erent emission properties of a (old) photoathode and a (hot) thermioniathode, whih is not implemented in the EGUN ode [4℄ so far.In Fig. 3 the wavelength dependane of polarization and quantum eÆieny, ob-tained from Mott-sattering o� thin gold foils, is presented. A maximum polariza-
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FIGURE 3. Polarization and quantum eÆieny versus wavelength, obtained fromMott-sattering o� thin gold foils. The error bars represent the statistial error only. A sys-temati error of 5 %, aused by an insuÆient knowledge of the e�etive Sherman funtion, hasto be taken into onsideration for all data points.
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Time / DaysFIGURE 4. Observed derease of quantum eÆieny with time, measured at two di�erentwavelengths.tion of P = 80 % is ahived at 830 nm, using a Be-InGaAs/Be-AlGaAs superlattiephotoathode. The orresponding quantum eÆieny was 0.2 %.The degradation of the photoathode was determined by measuring the timedependent derease of the quantum eÆieny (QE) using a diode laser (wavelength830 nm) and a He:Ne laser (wavelength 633 nm). We found lifetimes higher than4500 hours for the last most suessful ativation of the photoathode (see Fig. 4).No sigini�ant derease of the lifetime was observed during operation of the soure.CONCLUSIONSA 50 kV soure of polarized eletrons has been set suessfully into operation.A polarization of P = 80 %, QE = 0.4 % and a urrent of 100 mA were obtained.First experiene showed a reliable operation and indiate a high soure availabilitylose to 100%. REFERENCES1. G. Anton et al., Proposal, Bonn, (1992).2. W. Hillert et al., Pro. Low Energy Polarized Eletron Workshop, St. Petersburg, 115,(1998).3. W. Hillert et al., Pro. GDH2000, World Sienti�, Singapore, in press.4. W. B. Herrmannsfeldt, SLAC PUB 331 UC 28, (1988).5. T. Nakanishi et al., Pro. Low Energy Polarized Eletron Workshop, St. Petersburg,118, (1998).


