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5. In the figure shown above (Fig II-2), an essential mass spectrometer which can be used to measure the 
mass of an ion. An ion of mass m (to be measured) and charge q is produced in source S. The initially 
stationary ion is accelerated by the electric field due to a potential difference V. The ion leaves S and enter 
a separator chamber in which a uniform magnetic field B is perpendicular to the path of the ion. The 
magnetic field causes the ion to move in a semicircle, striking (and thus altering) a detector at a distance x 
from the entry slit. Suppose that in a certain trial B=80 mT and V=1000V, and ion charge=+1.6022×10-19 
C strike the plate at x=1.6254 m. (a) what is the mass m of the individual ions? (10%) (b) Why this 
instrument can only measure the charged particles? (10%) 

 

(a) Using the conservation of mechanical energy qVmv 2
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 =3.3863×10-25 kg 

(b) Only charged particles will subject to magnetic force.          Fig II-2 
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