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2Summary

 Brief introduction of the equipment 

 How the positron beam is transported

 Various factors that influence the trajectory

Correction Coils(Comsol Simulations)

 How we get current through the coils(Labview Programs)

 Future work



Positron Annihilation Spectroscopy (PAS) Laboratory

 CMA (Source) – Conversion moderator assembly – Start Point for the beam


22Na (Source) – An alternative for the one in GSR 

 PALS,CDBS,XPS/AES/PAES – Various equipment for measurements 
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Positron Annihilation Spectroscopy (PAS) Laboratory
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 Straight line of the solenoid  -> Not very 

complicated

 Turns of the solenoid -> Getting a little tricky

 Single turns/Two turns 

 There are 3 main parts of focus

 Additional magnetic fields:

• Earth Magnetic Field

• Ion Pumps

• Power Supplies (or other equipment)
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 Dipols:

• Used for guiding the 

positrons in the desired 

direction



Positron Annihilation Spectroscopy (PAS) Laboratory

Additional magnetic fields:

• Earth Magnetic Field (X,Y,Z ≈ 0.5 G)

• Ion Pumps :

- have been specially placed at around 

1m distance from the solenoid because 

they emit a strong magnetic field 

• Power Supplies (or other equipment) 

X ≈ 0.41 G
Y ≈ 0.47 G

Z ≈ 0.22 G

Expecting very small (negligible) 

magnetic field, close to zero 

SOLUTION: Correction 

Coils
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COMSOL Multiphysics Simulations

 Correction Coils:

• Simple solution

• Easy to implement

• Can be easily modified and manipulated

(i.e: Changing position, adjusting length)  

Purpose:

- Compensate stray magnetic field

- Correcting the trajectory on the turns of the solenoid

- Electron tagging on PALS to deviate beam on purpose 

CMA

Correction Coil
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Magnetic 

field

Positron 

deviation



COMSOL Multiphysics Simulations

Example: Slight bent ≈ 2.3 degrees

General settings:

 Current Solenoid: 6A => m.f. ≈ 70 G

 Positron energy ≈ 29eV 

 Solenoid length after the curve: 1m

CMA

Correction Coil
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As it stands, you can see below the 

simulations regarding the direction of 

the beam in the solenoid without the 

interaction with the correction coils 

(CurrentCorrCoil = 0)

Deviation of about 5[mm]

on both XY axis
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Example: Single turn(≈ 2.3 degrees)

General settings:

o Current Solenoid: 6A => m.f. ≈ 70 G

o Positron energy ≈ 29eV

o Solenoid length after the curve: 1m

COMSOL Multiphysics Simulations

Now, in order to correct this deviation I 

have decided to use the 2 pairs of 

correction coils with the following 

parameters: 250 [mm] length and 15[A] 

current.(i.e: 3 windings, 5[A] current)  



Labview Programs For Current Sources

 Relay Block – Changing polarity for the current 

– Enabling the direction changing of the mf

 Switches – Method for connecting all current 

sources to the same PC 
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Relay Block

Current Source Power Supply



Labview Programs For Current Sources
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 SubVi for power supplies 

• Used for passing current through 

the coils and also manipulate the 

voltage 

 SubVi for relay module 

• Used for changing 

the polarity of the 

current through 

the coils



Labview Programs For Current Sources

 Block diagram – The program for the Current Source + Relay Module interactions 

 Front Panel – Operating point for the current control in the coils
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 2 cases for controlling the current 

flow through the coils



Future Work

Beam Monitor Unit

(MCP detector with 

Phosphor screen) 

Using a CCD camera to find the 

spot for the positron beam line 
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Main goal:

• See the displacement of 

the beam

• Calculate automatically 

the current to correct it

• Calculate which pair of 

coils to send more current 

through

• Make a Labview program 

that will do all this 

automatically 
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CONCLUSION

 The simulation program for the beam can be 

used to simulate the whole project, so we 

can predict the movement of the positrons

 The Labview programs are correctly working 

together in order to ensure the desired 

current through the correction coils in the 

desired direction

All of the stray magnetic 

fields can be corrected

There won’t be any 

limitation on how and 

where we can place 

the coils



Thank you for listening!
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Any questions ?


