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How the electron deflection tube works
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Calculating the size of the deflecting force



Low voltage ac





heated wire coil





High voltage electrode
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electrons gain sufficient thermal energy to escape from the surface of the heated wire coil and are accelerated toward the high voltage electrode.





Electrons have gained kinetic energy.





The electron enters the uniform electric field between the deflection plates.
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Electrons leave with





� EMBED Equation.3  ���








Value of Ek = ____________











� EMBED Equation.3  ���








Value of v = _____________














Strength of field is given by





� EMBED Equation.3  ���





Where:





V is voltage between plates


d is separation of plates











Value of E = 





Electron travels distance Δx between plates





deflected by distance Δy
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–	–	–	–	–	–	–	–	– 





The electron takes some time t to traverse distance Δx





� EMBED Equation.3  ��� 





During this time it is accelerated in the y-direction, such that it is deflected by a distance Δy








Value of t = _______________











It follows that the acceleration can be calculated from





� EMBED Equation.3  ���





The initial velocity, uy is zero in the y direction so we have





� EMBED Equation.3  ���	which rearranges to give	� EMBED Equation.3  ���








Value of sy = _________	Value of ay = _________








Now we know that the acceleration must be caused a force and that this force is due to the deflecting electric field.





It is obvious that the magnitude of the accelerating force must be:





� EMBED Equation.3  ���		Value of Fy = ___________














This force has been provided by the electric field.  We know that the electric field E is defined as the force per unit charge, such that:





� EMBED Equation.3  ���





So the value of the force we have calculated by using the equations of motion, combined with Newton’s 3rd law, should be equal to:





� EMBED Equation.3  ���		value of F = ___________________





if we have performed all our calculations correctly…!








Are the values approximately equal…?		Yes   /   No
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