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Abstract: 

The goal of the EDEN collaboration is to investigate the possibility of boosting the electron density 
inside a plasma trap as well as filling the plasma trap by the use of an external electron source.  

Therefore, an electron gun was adapted for the purpose of injecting electrons transversally into a 
magnetic field of up to 12.5 mT. Furthermore, the electrode design of Gabor lens was modified in order 
to provide an intake for the electron gun as well as a pick-up to measure the electron current.  

Within the last weeks an existing test stand at IAP was adapted for the purpose of demonstrating both 
electron density boosting as well as electron accumulation inside the lens. The main changes in the 
set-up were the assembling of the electron gun to the Gabor lens, the building of a high-voltage 
platform in order to operate the gun on the anode potential of the Gabor lens and introducing a CCD 
camera into the test stand for optical diagnostics. 

From August 29 until September 1 first data was taken and the measurements will be described in the 
following. 

Experimental Set-up 

The measurements performed during the 4 days can be divided into two major parts – electron beam 
characterisation and the investigation of electron accumulation inside the Gabor lens.  Figure 1 shows 
the test stand which was used for performing the measurements. 

The Gabor lens and the HV terminal have maximum operating voltages of 7kV. The maximum magnetic 
field is 160 mT but due to the current limitation of the power supply the Helmholtz coils can be 
operated up to 14 mT. Two parallel running vacuum systems allow quick pumping times and a final 
pressure of pend=3.0.10-7 mbar. 

 

Figure 1: Picture of the test-stand.  
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Shape of the electron beam
Observed by CCD camera
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Density Boosting
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Internal Source
Long running, continuous beam, with space charge, 0.05 ns/step  

See video file for better quality


