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N52 Neodymium Large NdFeB Rare Earth Magnets 40X20mm

4J31 Magnetron Experiment using N52 Neodymium 
Large NdFeB Rare Earth Magnets

1 Mega Watt @ 2.9 GHz S -Band RF !!

Had difficulty getting  
Was having difficulty getting a 
sharp image because my digital 
camera was complaining about 
being in a 1 Mega Watt @ 2.9 
GHz environment
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Rear View

Side View



  

19July18  P3

The purpose of this experiment was to demonstrate the use of N52 Neodymium Large 
NdFeB Rare Earth Magnets to provide the magnetic field. To determine the 
feasibility of replacing the usual massive and heavy magnetron magnets with 
lighter weight NdFeB Rare Earth Magnets.

I purchased from eBay two 40mm X 20mm such magnets:
 

I used the  The K&J Magnetic Gap Calculator => see pg 6

CAUTION: These magnets are very dangerous; they can crush the bones in your finger tips!



  

~ 70 AMPS Peak

28.6 KV Peak @ Cathode
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From the above it appears that the magnetic flux density is probably closer to 2800 Gauss

It also seems that I was in the 1 Mega Watt region.



  

https://www.kjmagnetics.com/gap.calculator.aspREF:

From the above it appeared to be feasible to place two such magnets to both sides of the 
magnetron’s magnetic poles .   Next pg

*

I wanted to get some idea how uniform the field is in the 1.5” gap. I wanted to keep the relative field 
distribution but lower the B flux density value so I replaced the N52 value for N35; being that I was not using 
exactly the yoke.
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REF: Microwave Magnetrons V6

cathodeanode

Electron interaction space

0.788

0.452

Ra =>0.394 

Rc => 0.226

3174 gauss

Electron is supposed to be coasting mid way
without  RF 
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2822 gauss

The midway avg. Value is about  
2998 which is still a little high 
compared to 2800 gauss; 
however I decided to use this to 
get an idea for the gap’s field 
uniformity for these specific 
magnets 40X20mm
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See next pg.
* Assuming avg flux density ~3000 Gauss avg.; 174 differential from the center of the electron 
interaction space ; roughly 6%; therefore exceeded the 5% limit.
* The gap is 1.5” and the gap dia. 40mm => 1.57”; gap length ~ gap dia.; Da = 0.788” but 2X 
0.788 = 1.57” is slightly larger than the gap dia. So the “less than half” is not met. However 
based on the gap requirements 1.5” gap by 1.5” gap dia. is specified which seems puzzling 
regarding the latter condition specified.
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To meet this specification I magnetized a needle to make a homemade compess for my north seeking 
pole reference; which was used to determine the NdFeB Rare Earth Magnet polarity. Next using:

CATHODE

Placed N seeking pole on this side

*I was surprised as to how relatively well the magnetron operated near the 1 Mega Watt region 
provided that the output loading was suitable; its stability was very sensitive to its output loading. 

* It appears that NdFeB Rare Earth Magnets can be used for providing the magnetron’s magnetic 
flux field.

COMMENTS:
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