
History and Evolution of the Tam High Physics Mural 
 
 The photo below is a 26-inch square wall hanging given to me by the Tam High Science Department when I retired in 
June 2021. It is a collage of all the images contained in the Tam High Physics Mural that covers all the walls and more of 
Room 65. The first images of the mural appeared in late 1995 and the last appeared in June 2021. Except for the Class of 
2003, students from every year between 1995 and 2021 contributed to this mural. Some years saw huge contributions and 
some added only a single image. This record is an attempt to convey the process of that history and to explain the meaning 
and rationale behind the myriad images of the mural. 
 



The First Year (Class of 1996) 
 Classroom walls can be boring – really boring. Beige walls punctuated with random, fading posters and dated 
(sometimes-mediocre) student projects hardly inspire the type of enthusiasm for learning that most teachers long to see in the 
eyes of their students. Those were the walls of my classroom, Room 65, Palmer Hall, Tamalpais High School when I arrived 
as the new physics teacher in August 1990. And they stayed that way until the winter of 1995. In December of 1995 I decided 
it was time to make a change and ... I had the resources to do it! That year a large group of my physics students were also 
excellent artists – 18, in fact. I called them together one lunch period to explain an idea that I had for a project. The project 
involved creating a physics mural on the walls of the classroom to replace the drab off-white concrete walls that had been a 
fixture for over three decades. All 18 students were excited to be part of the project. However, I felt that if I asked the 
administration for permission to do such a project, the answer would be ... no. So I proposed going ahead without permission 
and doing the project over the first week of Winter Break. The kids were as excited as I was, so it was a go.  
 Research for the project started weeks before the Break. First, the 18 student artists were split into six groups of three. 
Each of the trios was responsible for creating a portion of the mural that recognized a particular physicist. We agreed that the 
six chosen as the “heavy hitters” physicists would either be Nobel Prize winners or those who, in our estimation, would have 
been Nobel Prize winners had they done their work after the Nobel Prize was established. We chose Galileo, Newton, 
Faraday, Curie (Marie), Einstein, and Feynman. The most talented of each trio would paint the portrait of the physicist and 
the other two would paint images that revealed aspects of that physicist’s personal and professional life. To give the sense 
that it was one continuous mural and not six independent works, the students were charged with providing seamless 
transitions between the six portraits. Each physicist’s portion also had a quote made by the physicist and his or her name in a 
cursive font that was identical for each of them.  
	 The first Monday morning of Winter Break 
arrived and all 18 students showed up by 8 AM. 
The workdays would last until 5 PM and I agreed 
to provide all the meals and snacks they needed 
so that there was no reason to leave. Our first step 
was to repaint all the classroom walls from floor 
to ceiling with the same color (not beige). I 
thought blue was a good choice, but I was 
overruled. Consensus within the group was that 
black was the best choice, so with some 
reluctance (but never a regret) the walls were all 
painted black. When the paint dried, the six 
groups marked out their territories and began the 
work. That first year the mural extended from the 
back corner of the desk area of the classroom 
(above the chalkboard) completely along that 
wall to the front of the classroom and then above 
the chalkboard along the wall in the front of the 
classroom to the door of the Prep Room. By late 
Thursday afternoon, they were done. It was a 
masterpiece that I lingered over long after the last 
students left. It went far beyond all my 
expectations and I was ... in awe. (As a side note, 
I railed on students throughout my career about 
their frequent and casual use of the word, 
“awesome,” explaining that when they finally did 
experience something that elicited awe they 
would no longer have word available to express 
the depth of their emotion). It was awesome. Fortunately, the administration felt the same way. Not only were there no 
administrative repercussions, but also The Tam News featured an article highlighting the new Physics Mural in Room 65.		

The first  s tep in the Phy sics Mural process  w as to  
change the color of  the canv as from off -w hite to black . 



 If you compare the six portraits above to the portraits in the current mural, you can see that Newton, Faraday, Einstein, 
and Feynman are all different. When modernaztion of the Science Building occurred in 2003, the front wall was replaced 
(eliminating Einstein and Feynman), so the mural there was completely recreated in 2004. The side wall had new ducting 
installed along the top of the wall, covering the tops of the heads of Newton and Faraday. Their portraits were also redone in 
2004. Vertical ducting partially obscured Galileo and Curie. Their portraits were not redone from scratch, but the obscured 
portions were repainted and matched to the portions that were still intact. 

A sha Pickard  making good 
progress  on Galileo Galilei.  

Chris tiane Ly ons lay s  paint onto 
her sketch of Richard  Fey nman 

A my  Hsuan beginning the 
sketch of Marie Curie 

      Galileo  New ton       Faraday     Curie        Einstein       Fey nman 
 

The original  s ix portraits  f rom the f irs t  y ear of the Tam Phy sics  Mural 
 

Y ear one of the Tam High Phy sics  Mural 
18  students  ~ 500 student -hours of  w ork – finished product 

 



The meaning of the art around the first six portraits 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Galileo’s section: The town on Galileo’s head is Pisa and falling simultaneously from rest from the Leaning 
Tower of Pisa are two objects of different mass. This depicts the experiment that Galileo did (with a bullet 
and a cannonball) to show that the acceleration of falling objects is indepndent of their mass. The telescope 
above left of Galileo’s head is there because Galileo took the first invented telescope, improved its design and 
recorded the first astronomical observations (including the moons of Jupiter, also pictured above and to the 
right of his portrait). Galileo’s quote, “Eppur si muove” means “And yet it moves.” He muttered this quietly 
after he was forced to recant that the Earth moved around the Sun instead of the other way around. 
 
Newton’s section: Starlight from Galileo’s section is refracted into a spectrum by a prism. This is here 
because Newton was the first physicist to understand and prove that white light is composed of all the colors 
in the spectrum. The equation is that for the Law of Universal Gravitation, which was Newton’s most 
important discovery. The apple comes from the legend that Newton wondered if the force that caused the 
apple to fall to the ground was the same as the force that caused the Moon to orbit the Earth.The colorful 
 bubbles portray Thin Film Interference. Newton was the first to explain 

this phenomenon. The man pushing on the elephant illustrates the 1st 
Law of Motion (Inertia). The hippo trying to catch the tiger illustrates 
the 2nd Law of Motion (Acceleration). Finally, the lions tugging on the 
zebra carcuss illustrate the 3rd Law of Motion (Action – Reaction). 
Newton’s quote refers to those  (Copernicus, Brahe, and Kepler) whose 
work was necessary for his eventual discovery of the Universal Law 
Gravitation. 

 
 Faraday’s section: The moving magnet near the wire, causing a current 

to flow, illustrates Faraday’s work on electromagetism. His quote, “It 
may be a weed instead of a fish,” refers to Faraday not knowing if the 
electromagnetic effect would have any usefullness. The Benzene Ring to 
the right of Faraday represents his discovery of Benzene in 1825. 

 
 Curie’s section: The two squares to the left of her head show the 

symbols of the two elements that Curie (and her husband) discovered 
(Polonium and Radium). The lab above her head is the lab where these 
discoveries were made. To the left of the lab the three different particles 

produced by radioactive decay are shown taking different paths as they pass through a magnetic field, 
indicating their three different charges (Alpha, α - positive, Beta β - negative, Gamma γ – no charge). The 
halo around Curie’s head indicates the high level of nuclear radiation that she worked near, unprotected. To 
the right side of her portrait there is the international symbol of nulear radiation. Below that is a bottle of 
“Radithor,” a dangerous, radium-infused elixir thought to boost energy. Below the Radithor is a “Revigator.” 
This crock, lined on the inside with radium ore, was used to make the water inside the crock radioactive by 
absorbing the radon gas produced when the radium underwent radioactive decay. Like the Radithor, this 
radioactive water was thought to boost energy. The team of women below the Revigator are radium dial 
painters who painted radioactive paint onto dials and gauges to make them glow in the dark. Her quote is a 
testament to her extreme work ethic. 
 
Einstein’s section: The equation to the left of the portrait is Einstein’s famous equation that refers to the 
equivalence of mass an energy. The laser represents Einstein’s prediction that the production of a coherent 
light source (the LASER, created decades later) was possible. The yellow light shining on some metal shows 
the red part of the spectrum having no effect, but the blue part of the spectrum causing electrons to be ejected. 
This represents the Photoelectric Effect, which Einstein explained(winning him the Nobel Prize).  

His quote, “God doesn’t lay dice with the universe,” refers to his 
 wariness about the probabilities associated with Quantum Mechanics. 
  
 Feynman’s section: The mushroom cloud to the left of the portrait and 

the soldiers to the right represent Feynman’s work on the Manhatten 
Project to develop the Atomic Bomb during World War 2. The unusual 
“constellations” are actually “Feynman Diagrams” meant to illustrate 
subatomic particle interactions. The image of the Space Shuttle 
represents his work on a Congressional investigation into the reason for 
the explosive failure of the Space Shuttle Challenger. The provocative 
section far to the right of the portrait shows show girls and strip club 
signs. This is the section of the mural that elicits the most questions. 
Legend is that in his later years, Feynman became interested in 
developing his artistic ability. Rather than pay for professional models to 
draw, he is rumored to have used to dancers at strip clubs instead. 
Whether or not Feynman’s pursuit of models in strip clubs is accurate, it 
is true that he was fond of the establishments and visited them.  



The Mural Continues (late 1990’s) 
 After the first year of the mural project, it was clear that there would be no repercussions for launching into such a 
project. Indeed, the overwhelming consensus was that it was a beautiful display of student knowledge and creativity. So, I 
decided to continue the process of replacing the remaining imageless walls of my classroom with more “physics art.” My 
goal was to have some student contribution to the mural every year that I taught at Tam. And so it went all the way up to my 
retirement in June 2021. The next stage of the mural was the creation of the portraits of the physicists on the heater and lower 
left wall of the classroom (as you face the front of the classroom). The “heaviest hitters” of physics were painted the first 
year, but this next grouping contained some of the most important physicists between the 16th and 20th Centuries. 

 

The background of planets in Johannes Kepler’s  
section of the mural represents his development of his 
three laws of planetary motion. The woman and child are 
his mother showing him the Great Comet of 1517 when he 
was a young boy. The bathtub with the “no” symbol 
around it represents his fear of and aversion to baths. 

The sunlight coming in from the lower left of Thomas Young’s  
section of the mural passes through two slits to produce a 
spectrum, illustrating Young’s famous light wave interference 
experiment. To the right of Young’s portrait, Napoleon is pictured 
because during his conquest of Egypt around 1800, the Rosetta 
Stone was found by a French soldier. Young was the first person 
to partially decipher the hieroglyphics of the stone. 

The next three portraits are of the three important pioneers of electricity: Andre Ampere (whose name is the unit for 
electrical current), Allessandro Volta (whose name is the unit for electrical potential difference), and Georg Ohm (whose 
name is the unit for electrical resistance). Things to notice here are the electrical cell connected to the meter by Ampere, the 
electric field painted above the cell, and the electric discharge to the right of Volta. In Ohm’s section, his famous equation 
(Ohm’s Law) is pictured in the upper right. There are also three identical combination circuits: one with people being 
electrocuted, one lighting up light bulbs, and the third using conventional carbon resistors. 

James Clerk Maxwel l  and the 
equations he developed to the right. These 
famous “Maxwell’s Equations” are used to 
describe electromagnetism. 

Max Planck with a graph of 
blackbody radiation intensity vs. 
frequency. Classical analysis of 
radiation intensity could not 
reproduce this observation. 
Planck’s quantum explanation 
ushered in the new quantum 
physics of the 20th Century. 

Lise Meitner with a nuclear fission event in 
the background. She was a primary discoverer 
of fission, but, being Jewish, she had to escape 
Nazi Germany during the time she was doing 
her research and did not receive the same 
recognition as her collaborators. She was also 
the discoverer of the element Protactinium and 
was honored to have the element Meitnerium 
named after her. 



2003 Building Modernization Destroys Most of the Physics Mural 
 The 2002/2003 academic year was the only year that no contribution was been made to the mural. That year the Science 
Building was vacated and a major modernization was done. But that year was more than just a year where no images were 
added to the mural. The modernization to the physics room was so extensive that much of the mural created during the 
previous seven years was painted over. And, many of the parts that weren’t painted over had to be repainted because of added 
ductwork now covering portions of the mural. It was almost like starting from scratch. But in the 2003/2004 academic year 
there were two students who were solely responsible for the repair and replacement of the Tam High Physics Mural images.  
 Hunter Cressman (Class of 2004) 
repaired the portraits of Galileo and Curie 
(from the first year). The portraits of each of 
these physicists had ductwork added over 
them during modernization and were half 
painted over so that the left half of Galileo’s 
portrait and the right half of Curie’s portrait 
were now just black wall. Hunter carefully 
recreated each missing half. It’s very hard to 
tell that different artists painted each half of 
these two portraits. Hunter also recreated the 
portraits of Newton and Faraday. In both of 
these portraits, ductwork had been placed over 
the tops of the heads. Hunter repainted both of 
these entirely from scratch. During 
Modernization the front wall above the whiteboard had been completely painted over with black paint. Hunter repainted the 
current portrait of Einstein as well as other parts of the mural related to Einstein. 
 Nina Hirten (Class of 2004) had been a physics 
student as a junior the previous year but came back to 
work on the mural during her senior year. She did her 
work as part of an art internship and spent much of 
the Spring Semester restoring the mural. Her work 
includes the restoration of the area above the front 
whiteboard to the right of Einstein. She is responsible 
for the entire section dedicated to Feynman. But 
there’s more. She is also responsible for almost the 
entire front of the classroom, from the door of the 
prep room to the front door of the classroom! This 
long section is meant to convey the curriculum 
covered in Tam High Physics during the first 
semester of the year (from Optics, to Waves, to 
Modern Physics). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Hunter Cressman (Class of 2004) works to repaint the right half of Marie 
Curie’s portrait. The ducting that covered the top of the original portrait of 
Faraday meant that Hunter needed to lower and completely repaint this 
portrait. 

Nina Hirten (Class of 2004) works on a long section of the mural, 
covering most of the front of the classroom. It depicts the First 
Semester of Tam Physics (from Optics, to Waves, to Modern 
Physics). 

This section of the physics mural (covering most of the front of the classroom) portrays the First Semester curriculum 
covered in Tam High Physics. Nina Hirten (Class of 2004) painted almost all of it during an art internship during the Spring 
Semester of 2004. 



The Meaning of the Front Wall Physics Mural 
 The front wall of the mural is rich information about the First Semester of Physics taught at Tam High. What follows 
here are details about this information and a description of the flow of the curriculum as portrayed in this section of the 
mural. 

 In this first section of the front wall, many of the 
concepts covered in the optics unit are portrayed. You can 
see plane mirror physics in the upright, same size image of 
the first dancer on the far left. You can also see concave 
mirror physics in the upright enlarged image of the rose 
(which is located between the surface of the mirror and its 
focus). There is also very subtle concave mirror physics in 
the light beam produced by the left spotlight. The light 
emerges from the focus of the mirror of the spotlight and 
then reflects back in a beam of parallel rays. Diverging lens 
physics is seen in the upright, smaller image of the second 
dancer produced by the lens held by a third dancer. There is 
a diamond ring on the finger of the hand of the third dancer. 
Light from the sun is totally internally reflected within the 
ring. This same sunlight also diverges into a spectrum, 
illustrating white light dispersion. 
 The next section of the mural begins to blend concepts 
from the optics unit with those of the waves unit. The 
physics of converging lenses is shown in the focusing of the 
sunlight by the lens. The lens is held so that the ants in the 
mural are at focal point of the lens. The intensity of the light 
at that focal point is high enough to set the ants on fire. The 
smoke from the burning ants sets off the classroom fire 
alarm, producing a sound wave with a frequency of 1,000 
Hz. However, because the two bike riders are both moving 
with respect to the stationary fire alarm, they each hear a 
different frequency, due to the Doppler Effect. (They hear 
different frequencies from each other because one is moving 
away from the alarm and the other is moving toward the 
alarm.) Notice that the road that the bicyclists are on has a 
curious form. It is a standing wave that is being produced 
by the trumpet of Louis Armstrong. The Louis Armstrong 
panel is the first of a three-panel section of the mural that 
portrays the physics of musical instruments. This first panel 
is the wind instrument section that shows the standing wave 
forms for the first three modes of vibration for closed and 
open pipes. The second panel is the stringed instrument 
section that shows the standing wave forms for the first 
three modes of vibration for strings bound at both ends. 
The third panel is the idiophone section. Idiophones include 
instruments like xylophones or thumb pianos in which the 
bars or pipes of the instruments are struck or plucked. This 
section shows the standing wave forms for the first two 
modes of vibration for bars or pipes that are unbound at 
one end and unbound at both ends. 



 The next section of the mural finishes up with 
some other topics from the Waves unit and then 
transitions into the Modern Physics unit. There are 
two people on a beach with a dog. There is also a 
plane in the sky along with some fireworks. 
Throughout this scene there are a number of labels 
that indicate the approximate Decibel level for 
many of the sounds being produced. There are also 
a number of subtle aspects to this part of the 
mural. Notice that the woman is tilting her head, 
but the man is not. Sunlight is blocked by the 
man’s sunglasses, but gets through the woman’s 
sunglasses. This is because they are wearing 
polarizing lenses. These types of lenses selectively 
block up to 100% of glare light and 50% of non-
glare light. However, they only do this when worn 
in the correct orientation (head upright). Otherwise 
the glare light can be transmitted up to 100%. The 
wet roadway behind the car shows a spectrum of 
color due to thin film interference. Finally, there 
is a bee stuck in the water and, as it frantically 
beats its two wings trying to free itself from the 
water, its wings act as point sources, producing a 
two-source interference pattern. 
 
 
 
 
 
 
 
 

 The final section of the front wall portion of the mural 
portrays topics covered in the Modern Physics portion of the 
First Semester. Along the top of the wall, just above and to 
the right of the clock, there is a continuous spectrum that is 

formed by a glowing solid. 
Below that are a few 
emission spectra formed by 
electron energy drops 
within some atoms (also 
pictured). To the right of the 
spectra, there is a nuclear 
reactor and power plant. 
Four different types of 
radioactive decay produced 
by fission fragments are 
pictured. These are α  decay 
(alpha), β+ decay (beta+), β - 
decay (beta-), and gamma 
rays (γ) . 


