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ACTIVITIES 
 

First Day:  
 

25/09/2018: Plasma ion mass spectrometer 

9:30  Introductory Talk:  Description of the plasma test bench where diagnostics will 

be deployed.  Multicusp magnetic field. Introductory talk about the principles of 

the Ion Mass Plasma Energy Spectrometry.   Discussion on implementation and 

interpretation of results for different kinds of plasma distributions on the bases 

of previous experiments with axial magnetic field generated by coils. 

10:30  Coffee break. 

10:45 Start of work in the laboratory.  The operation of the plasma ion mass 

spectrometer on the Multicusp setup is displayed in the laboratory to all the 

attendants, conducting four different experiments with variations of several 

parameters, such as the magnetron power, the frequency of the pulse, the duty 

cycle of the pulse, the hydrogen pressure in the plasma chamber and the 

position of the Multicusp. The analysis of the data from the experiments is also 

conducted.   All parts of the experiment were checked.  Microwave injection 

system and detectors, vacuum geometry and spectrometer characteristics.   Gas 

injection system, pressure and flow meters etc.  Timing set up in order to 

synchronize plasma pulses and data acquisition.  The timing was checked by 

oscilloscope. 

12:00 Starting measurements of the first series of time resolved Ion Energy Distribution 

Functions for the three species o ions:  H+, H2
+ and H3

+ during the entire duration 

of the plasma pulse. 

  13:30 Lunch time. 

14:30 Second series of measurements. 

16:00 Results: Fig. 1 shows a representation of the data obtained during the day.  A 

split in the energy distribution can be observed for the three species of ions.  

After some calculations, it seems fairly possible that this split is produced by the 

influence of the electric field created by the plasma ions themselves on the 

magnetic field induced by the coils, having the effect of accelerating or 

decelerating these ions. This hypothesis will be tested in this new Multicusp 

setup in the near future. 

18:00  End of activities. 



 

 

 

 

Second Day: 

26/09/2018:  Disassembly of the plasma ion mass spectrometer, assembly of the 

image intensified CCD frame camera and pumping 

9:30  Introductory talk:  Description of light intensification images systems.  

Multichannel Plates principles and typical arrangements.  Gating capabilities and 

main characteristics.   Kinds of geometrical optical arrangements to produce 

multi-pictures systems.   Pulse power electronic requirements to gate the MCP 

systems.  Examples of different applications in plasma physics research and 

requirements to be applied to ECR plasmas.   Synchronizations characteristics 

that have to be take into account.   Typical control software to set gains in MCP 

and CCD cameras of the system.  

10:30  Coffee break. 

Fig. 1:  Example of data obtained in a sequence of measurements of IEDF temporal  
evolution for H+, H2

+ and H3
+ ions during the training.   



10:45 Start of work in the laboratory.   The spectrometer diagnostics was disassembled 

from the plasma source.   The participants worked on the dismantling having the 

possibility to hand all pieces and check every detail of the set-up. 

13:30 Lunch time. 

14:30  Mount the Ultrafast Intensified Photograph diagnostics in the experiment.   The 

critical part of the set up was explained.  The participants worked in mounting 

the set up piece by piece.  The cooling system was checked before vacuum 

pumping.  One the system was successfully mounted vacuum pumping was 

started and pressure evolution was tested to check any leak.   Finally the system 

was left pumping overnight to reach the proper working pressure that allows to 

conduct the experiments during the third day of the training. 

18:30  End of activities. 

  

 

 
 

 

 

 

 

 

 

 

 

Fig. 2:  Pictures of the participants mounting the new setup. 



Third Day 

27/09/2018: Image intensified CCD frame camera 

 

9:30 Starting the experiments with the Ultra fast intensified camera. The operation of 

the image intensified CCD frame camera on the Multicusp setup is displayed in 

the laboratory, conducting three different experiments with variations of some 

parameters, such as the frequency of the pulse, the duty cycle, position of 

Multicusp arrangement and instants for the image acquisition. 

The processing of the images obtained from the experiments is explained and 

presented in detail 

 11:00  Coffee break. 

 11:30 Continue with more experiments. 

 13:30 Lunch time. 

 14:30 Continue with more experiments. 
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Fig. 3:  Typical pictures with 5 µs of exposure time of the breakdown process obtained during the training.  
The delay is measured from the beginning of the incoming microwave pulse. 



17:30  Closing session:  Remarks and Conclusions 

✓ In general terms both diagnostics deployed during the Hands-on Training worked 

very well showing original results to the participants. A split in the energy 

distribution can be observed with the plasma ion mass spectrometer, as well as with 

the previous coil setup. The quality of the images obtained with the image 

intensified CCD frame camera have to be improved due to the weakness of the light 

coming from the plasma and to the age of the camera.  

 

✓ The participants manifested that the techniques have opened a different point of 

view on the experimental possibilities of its how experimental facilities. 

 

✓ The participants also suggested some methods to improve the diagnostics with 

especial emphasis on the data treatment. 

 

✓ Some possibilities of collaboration were discussed respect to the ENSAR3 proposal 

that is currently under preparation.    One interesting suggestion is to purchase some 

plasma diagnostic equipment to be shared for the groups in the time. 

 

 

18:30 End of the Hands-on Training. 

 

 

The team at UCLM would like to express its grateful to all the attendants to the MIDAS 

hands-on training at the University of Castilla – La Mancha for all their time, new ideas 

and support. 

 

 

 

 

 

 

 


