Rutherford Scattering on TI-82/83 Calculators





Run the ìRUTHSCATî program on a TI-82 or a TI-83 calculator.


In this simulation one of three metals (Gold, Silver, Copper) can be used as well as one Unknown metal.


A Single scattering event or Multiple scattering events can be displayed by the simulation.  If a single scattering event is chosen, the ìimpact parameterî in femtometers (x 10ñ15 m) must be supplied.  The impact parameter is the distance that the alpha particle is from a path that would deflect it straight back from the nucleus (see diagram below).
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Independent of the scatter type (Single or Multiple), the alpha particles energy in MeV must be supplied.  The alpha particles energy must be between 2 and 9 MeV for the simulation.


Rutherford Scattering Questions


In Rutherfordís experiment the target metal was gold and the alpha particles had a kinetic energy of 4.48 MeV.  What force causes the scattering of the alpha particles as they approach the gold nucleus?  How does the strength of this repulsive force vary with the distance the particle is from the nucleus?


With a silver target metal and the alpha particle energy constant at 6.30 MeV, what is the effect of various impact parameters on the scattering angle?  What causes such an effect?


With a copper target metal and the impact parameter constant at 85 fm, what is the effect of various alpha particle energies on the scattering angle?  What causes such an effect?


With the alpha particle energy at 5.0 MeV and the impact parameter at 35 fm, what is the effect of various metals on the scattering angle?  What causes such an effect?


The closest an alpha particle can get to a nucleus is called the ìdistance of closest approachî (D).  The impact parameter (b) and the scattering angle (Z) are related to this distance by the equation D = b(tan(Z /2)).  The closest an alpha particle can get to the nucleus also depends on the alpha particles charge (q() and energy (in joules not MeV) and the charge on the nucleus (qnucleus).  From conservation of energy, the kinetic energy of the incident alpha particle is converted to electric potential energy around a point charge, Ek = (kq(qnucleu)/R.  Here the variable R is the same as the distance of closest approach.  Choosing an unknown metal and a single scattering event, determine D and the charge on the unknown nucleus (qnucleus).  Since the nucleus contains an integer number of protons, determine the number of protons in the unknown nucleus and theorize which element it was.


