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Solutions to test questions on simple mass spectrometer 

a) 

The kinetic energy absorbed by particles at rest in an electric field is given by 
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     Solving for v  v  =
m

e
U B 2 . 

 with  UB = 100V,    v  = 
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b) 

In the condenser, the ions are exposed to 

     the homogeneous electric field 

     F = Eq   =
e

K q
d

U
   and 

the Lorentz force  

LF = Bvq  .  

     For a straight-line path, the two forces must be equal but in opposed directions.  
     The top condenser plate must therefore be positive and the bottom plate negative. 

     By insertion of equal terms  
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     Solving the same equation      
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     The calculation of  Ionv  and   
BU   is: 
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c) 

Following the velocity filter, the ions are exposed to the Lorentz force as a result of the magnetic 
field: this forces the ions onto a cycloidal path. The centripetal force is therefore equal to the 
Lorentz force. 

ZF =
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(n is the number of elementary charges of the ion)  

Inserting the data 
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d) 

For the De Broglie wavelength 

 =
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- with v =
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    the result is     =

KUm

dBh




 . 

- The following therefore applies to the first minimum

  sin α  = 
b


  = 

bUm

dBh

K 


  =

mVkg

mTJs

001,0501065,6

01,00215,010625,6
27

34








 =
101028,4    . 

- The result is    α =
81045,2  °,  there is therefore no inaccuracy caused by diffraction. 
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