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COMPILATION: Photoelectric effect 
 
Oct. 18, 2018 
From: Dana Daugharthy, in Kansas. 
    I have been leading my students through an investigation of the photoelectric effect and have 
been using the PHET simulation that goes along with it.  
          http://phet.colorado.edu/en/simulation/photoelectric    We have looked at several 
relationships, but one that I found to be a bit hard for me to wrap my mind around was the 
relationship between frequency and current.  My understanding is that light that has a higher 
frequency will have higher energy.  Therefore, light with high frequency 
will have sufficient energy to cause an electron from a metal to be ejected.  In fact, higher 
frequency light will be able to eject more electrons, thus causing an increase in the current. 
    When my class conducted the experiment using the simulation, we found that the current did 
indeed increase, but at really high frequencies, the current actually started to decrease.  I have 
included the graph that was made here.  
   docs.google.com/drawings/d/1AFG3OHqQ6xVHA2-dr7KRZ-_h2dea4HEdjiZH5al7zBA/edit 
Can anyone help me understand why we are observing this behavior? 
 -------------------------------------- 
Oct. 18, 2018 
From: Igor Proleiko, a long-time modeler in St. Louis. 
    Try changing regulating intensity to number of photons, in "options". 
 -------------------------------------- 
Oct. 23, 2018 
From: Tim Burgess, modeler since 1998 & Modeling Workshop leader -- in Alabama. 
    In earlier versions of the simulations, such drops in current did not occur and typically 
plateaued, as one would expect using the photon and modern atomic models.  When actually 
doing the experiment on different equipment (PASCO and cheaper versions with filters being the 
biggest issue for frequency selection), I noticed declines in current at particular frequencies (that 
did not happen in the simulations at the time).  I attributed this to higher energy photons, being 
fewer in number, were knocking out electrons bound more tightly to the atom (2nd and 3rd 
ionization).  This would happen because the light intensity was the same in watts per square 
centimeter, so there are fewer photons interacting and the chances of freeing "deeper" or more 
tightly held electrons are harder to "hit" (correct size and angle) in a way that ejects the electron, 
and they also free up electrons closest to the surface.  So current is not so simple. 
    The graph is what you would expect of a simulation.  It is probably based only on the decline 
in the number of photons striking the surface per square cm while holding intensity measured in 
Watts/cm^2 (another intensity would be photons per cm^2, but we will not go there for now).  It 
is actually more complicated than that, and goes up and down based on the interactions of 
various factors (surface structure, target zone density, angle of photon incidence, location of 
target electron at time of strike and much much more, etc).   All this based on a model imagined. 
     Students did science fair projects with these type results and that is how I came to see and 
explain such results.  We always try to make sure our students in class do not get such confusion 
... they might have to change their model and that is nothing but trouble! 
 
    It seems true that "Imagination is more important than knowledge." --Einstein 


