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Gabor lenses have been built and successfully been used for 

the focussing of particle beams [1]. In the case of a positive 

ion beam the space charge of the confined electron cloud 

may cause an over compensation of the ion beam space 

charge force and consequently focus the beam. The nonneu-

tral plasma (NNP) column is influenced by the external 

fields and its action on the beam can be expressed by the 

emittance growth. Experiments using a high field Gabor lens 

have shown a correlation between the thermalization of the 

enclosed electron cloud and the focussing quality [2]. 

Fig. 1: 

Measured emittance growth as a function of the external 

fields using a high field Gabor lens and a 440 keV He
+
 

beam. 

The nonneutral plasma was assumed to be thermalized with-

similar strengths in longitudinal and radial confinement 

(purple line). Far from these parameter setup a variety of 

plasma instabilities leads into a degradation of the  focussing 

capabilities of this lens type [3]. A three segmented Gabor 

lens was constructed recently for a more detailed investiga-

tion of the plasma parameters as a function of the external 

fields.   

 

 

Fig. 2: Schematic drawing of the three segmented Gabor 

lens. 

 

 

Fig. 3: Photograph of the three segmented Gabor lens. 

The total length of this device is about 0.4 m and gives the 

possibility to confine a plasma column with a length of at 

most 0.36m. The longitudinal confinement is provided by an 

segmented anode with radius rA = 0.032m and ΦA,max = 6kV  

To allow transverse observation of the electron column the 

magnetic field of Helmholtz coils (up to 15mT on axis) is 

used for the radial confinement. Fig. 4 shows the magnetic 

field on the lens axis calculated by a Biot-Savart solver in 

comparison with field measurements.  
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4: Calculated and measured magnetic field distribution pro-

vided be the Helmholz coils for I = 1A. 

 The commissioning of the lens has already started and 

the light emitted by the interaction between the electron 

cloud and the residual gas has been observed. The experi-

ments under preparation will concentrate on the spectral 

analyses of the emitted light to evaluate the temperature and 

density of  the confined NNP. 
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