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Move A Wall 

 Description: 

Students will discover how to measure small 

distances using a process involving lasers, mirrors 

and circular rods.  Connections to an Atomic Force 

Microscope will be explored.  

Prerequisites: 

Students need to have been exposed to problems 

involving circumference, arc length, and basic 

trigonometric ratios. 

Instruction Time: 

Approximately one 50 minute class period  

Audience: 

High school geometry or trigonometry students 

Lesson Objective: 

Students will use geometric and trigonometric 

concepts to calculate the distance a solid wall can 

be moved by a person. 

Illinois State Learning Standards: 

7.A.4b  Apply formulas in a wide variety of 

theoretical and practical real-world measurement 

applications involving perimeter, area, volume, 

angle, time, temperature, mass, speed, distance, 

density and monetary values.  

7.C.4a  Make indirect measurements, including 

heights and distances, using proportions (e.g., 

finding the height of a tower by its shadow).  

7.C.4c  Convert within and between measurement 

systems and monetary systems using technology 

where appropriate.  

7.C.5a  Use dimensional analysis to determine 

units and check answers in applied measurement 

problems.  

9.A.5  Use geometric figures and their properties to 

solve problems in the arts, the physical and life 

sciences and the building trades, with and without 

the use of technology.  

9.D.4  Analyze and solve problems involving 

triangles (e.g., distances which cannot be measured 

directly) using trigonometric ratios.  

9.D.3  Compute distances, lengths and measures of 

angles using proportions, the Pythagorean theorem 

and its converse. 
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Instructional Method: 
Students will be asked the question, “How far can you 

push a wall?”  The class will discuss the challenges of 

measuring miniscule distances and why these 

challenges are at the center of the nanotechnology 

field.  The instructor will demonstrate the lab setup 

using a larger model of the experiment consisting of 

dowel rods and a compact size mirror.  Students will 

work with the handouts and lab setup to measure how 

far they can move a wall.  The instructor will present 

information to the students about Atomic Force 

Microscopes (AFM) and discuss how  this lab is a similar process to the one used by the AFM to view 

amd measure items at the nanoscale. 

 

Background Information: 

A light microscope is limited in what it can image by the wavelength of light. Things smaller then the 

wavelength of light can’t be seen, no matter how much you try to magnify them. The wavelength of light 

is so much bigger then the physical world of atoms. Visible light is about 400 to 700 nanometers, but 

atoms are only about ¼ of a nanometer. This means there are lots of interesting things to see that you 

can’t use a light microscope to image.  An atomic force microscope, or AFM, is a microscope that can 

resolve objects much smaller then a light microscope can image. (In the picture above, the small box on 

the right is the actual AFM.)  This is because an AFM uses a completely different method to form the 

image. Imagine yourself in a completely dark room, one with no light at all. Although you can’t get 

around with your eyes, you can still discover things about your environment by touching. You can feel for 

a wall and move along until you find a bulge. You can feel the contours of the bulge and determine it is a 

door knob. An AFM images a sample in much the same way, by touch. 

 

An AFM uses a probe. This very small “finger” that feels its way along the surface is atomically thin. 

Although the tip of the probe is might really be quite blunt on the atomic scale, and be many atoms 

across, one atom will be slightly lower than all the rest. This one lowest atom becomes the tip. 
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The tip glides along the surface, raising and lowering as 

the surface changes. As the tip raises and lowers, the 

angle of the top of the tip changes. This is recorded by 

shining a laser at the top of the tip and detecting where 

that light reflects. As the angle of the tip changes, so 

does the location where the light reflects to. This is 

recorded in a computer and the computer interprets that 

location as a height of the sample at that point. 

 

The computer records the height at various points on the 

sample and displays this information. The higher the 

point, the lighter the color displayed. Although we might assume that this height data would for a black 

and white image (white at high points, black at low points), traditionally brown and yellow are used 

instead, although any color range could be used. This can help us distinguish an AFM image from an 

SEM image. Both the SEM and the AFM display height data, but the SEM, which is the older technology, 

already used black and white, so the scientists using an AFM decided to use brown and yellow. 

 

Materials: 
 1 tripod 

 1 laser level with tripod mound  

 1 t-pin with small mirror attached 

 1 long metal circular pole 

 1 roll of double sided tape 

 1-2 tape measure(s) 

 2 dowel rods 

 1 larger mirror attached to t-pin 

 1 small rectangular board 

 1 table 

 

Safety:  
Avoid shining lasers into eyes. 

 

Preparation:   

Gather all materials above.  We recommend 

setting up the experiment and trying it 

before your students arrive. The 

demonstration will be more effective if you 

conceal the materials until needed. 
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Experimental Setup 

Video Tutorial Found at: https://nano-cemms.illinois.edu/materials/move_a_wall_full 

 

 

 

1. Locate a solid wall (brick, cinderblock, etc.) 
that is directly across from another wall at least 
20 feet away. 

2. Place the table near the solid wall, 
approximately six inches from the wall. Add 
weight to top of table. 

 3. Cut a square of carpet tape that is between 1.5 
and 2 cm per side. 

 

 

 

4. Center and press the sticky side of the tape on 
the end of the long metal rod. Remove the 
paper backing of the tape and push the sides 
of the tape down around the rod. 

 

 5. Rest the rod on the table so that one of its 
ends is approximately 1 inch from the wall and 
that it is about one inch from the edge of the 
table. 
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6. Slide a T-pin (no mirror attached) under the 
rod several inches from the end of the table 
closest to the wall. 

 7. Slide a T-pin with an attached mirror several 
inched from the other end of the table. 

 

 

 

8. Check to make sure that the rod is resting on 
the two T-pins and is not touching the table.  If 
the rod is touching the table, slide the pins 
forward or back until the rod is only resting on 
the two pins. 

 9. Roll the rod on the T-Pins towards the wall, 
push the rod firmly against the wall so that the 
carpet tape adheres to the wall.  



 

 
6 

Univ

 

 

 

 

 

10. Place the laser pointer on the tripod and place 
the tripod four to five feet away from the table. 

 11. Turn on the laser.  Adjust the height and 
position of the tripod until the laser dot is 
shining into the middle of the mirror attached to 
the T-pin on the table. A piece of paper held 
behind the mirror will help locate the dot. 

 

 

 

12. Carefully adjust and tilt the mirror on the T-pin 
until the reflection of the laser dot can be seen 
on the opposite wall.  The reflected laser dot 
should be higher than the height of the mirror  

 13. Mark the initial point of the reflected laser dot 
on the opposite wall.  This can be done several 
ways. One method is to attach a sticky note on 
the wall and place an “X” at the exact initial 
location of the reflected dot. 
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14. Have a volunteer push the wall near the table 
where the rod is attached.  Instruct the 
volunteer to be careful not to bump the table, 
rod, or tripod. 

 15. Use a second sticky note and an “X” to mark 
the highest point that the reflected laser dot 
moved wile the wall was being pushed. 

 

 

 

16. Measure the four key distances (distances and 
results will vary depending on the location): 

a. Distance from the mirror to the opposite wall. 

 
b. Height of where the laser dot hit the mirror. 
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c. Height of the initial location of the reflected 
laser dot. 

d. Height of the marked location the reflected 
dot moved to while the wall was being 
pushed. 

 
17. Record the measurement on the activity 

worksheet.  
18. Do the Math! 

 

Presentation Details: 

Slide 1: (How far can you move a wall?) Introduction 

 

Slide 2: (Move the wall?)  “Does anyone think they can move this wall?”.  Have a student volunteer 

push as hard as they can and give it a try.  “Did the wall move? Are you sure?. Obviously it did not move 

enough that we could see it, but how can we be sure it did not move a very small distance?  Our Goal for 

this lesson is twofold.  First, we want to determine if the wall actually moved.  Secondly, if it did, we 

want to try and calculate how far it moved.” 

 

Slide 3: (Nanotechnology)  “Scientists and engineers are continually working with smaller and smaller 

objects and devices and must answer similar questions.  Those working in the field of nanotechnology 

must learn to work with and measure objects measured in nanometers.  A nanometer is one-billionth of a 

meter or what the size of a marble would be compared to the size of the earth!  The study of 

nanotechnology has required scientists to create new devices to see and measure objects at the nanoscale.”  

“This is a picture of an Atomic Force Microscope one of the principle tools of nanotechnology. The next 

picture is an artists rendering of what an AFM looks like at the atomic scale (the size of one atom).”  “We 

are going to use a process similar to the one used in an AFM to determine if we can actually move a wall.  

At the conclusion of the lesson we will learn more about AFMs.” 

 

Slide 4: (Measuring small distances)  “Today our goal is to determine if we can move this wall a tiny 

amount and to develop a tool to measure how far it moved. This process is similar to what scientist’s must 

do in the field of nano-technology.  What ways or processes can you think of that we might use to see if 

we can actually move this wall?” Discuss student ideas. 



 

 
9 

Univ

 

 

Demonstrating the experiment using the large wooden model pictured below: ”Let’s pretend this 

rectangular board is the wall we are trying to move.  If we attach a rod to the wall the rod will move back 

the same distance the wall moves.  Now rest the rod onto a second rod that is lying on the table 

perpendicular to the first. “What will happen as we pull the wall back?” Rod 2 should roll as the wall is 

pulled back.  

 

 

“How is the amount that the rod rolls related to 

the amount that the wall is moved? Any  

ideas on how we can test your conjectures?” Try 

placing a ruler on the table and pull the wall back 

12 inches.  Students can measure and see the rod 

on the table rolled back 6 inches.  Thus the rod 

will roll half the distance that the wall was 

pushed back.  This is an interesting property of 

rotation that is studies in physics. 

 

“Thus, if we can determine how far the rod rolls back when the wall is pushed,  we can multiply that by 

two and that will tell us the actual distance the wall has moved.  Will the amount the rod rolls be an easy  

measurement to make?” No, it will still be extremely small.  

 

“So the question still remains, how do we make an extremely small movement more visible so that it can 

be detected and measured? Any ideas in this case?” (Discuss) “Here is one possibility.”  Connect the 

larger mirror to the end of Rod 2 by attaching carpet tape to the back of a small mirror. Place the rods 

such that the mirror is hanging over the edge of the table.  

 

“Now what happens to the mirror as the wall is pushed back? Can you think of a way we can use the 

mirror to detect small movements in the rod?”  Have a student come forward and point the laser pointer 

at the mirror so that the red dot is reflected onto the wall on the opposite side of the room.  Demonstrate 

that as the wall is pushed back, the red dot moves up the wall.  Demonstrate how very small movements in 

the wall can create rather large movements in the red dot on the opposite wall.  “So, does anyone have 

any ideas how we can use that red dot to determine how far back the wall moved?”  Have students realize 

that a triangle is formed from where the dot started on the wall, to the mirror, to where the dot ended up 

when the wall was pushed.  By taking some measurements of that triangle, we can calculate the angle that 

the laser beam is changing. This will help us to determine how much the rod rolled on the table! 

 

Slide 5: (If the wall moves back…) Notice that the rod attached to the wall moves the same distance that 

the wall moves back. But if we can’t see how far the wall moves, we won’t see how far the metal rod 

moves. But, look at what happens to rod 2 on the table. It rotates. The arc length that it rotates is equal to 

the half the distance the wall moves back. So, our goal is to figure out the distance (arc length) that the 

rod rolled on the table. 

 



 

 
10 

Univ

 

Slide 6: (Mirror angle changing) Notice that a small change in rotational angle of this rod translates into 

a corresponding change in the angle a laser light would reflect. This rotational change would be translated 

into a measurable distance if the reflected laser was projected across the room. 

 

Slide 7: (How far did the wall move?) Let’s set up the experiment and see if the wall does move. And if 

it does, how far it moves. At this point students do the activity, and return to the slide presentation after 

completing the activity. 

 

Setting Up The Actual Experiment: Discuss with the students the how the pieces relate to the wooden 

model that was previously used.  “Why is it important that the rod that is now attached to the mirror is so 

small?” With a very small diameter, much smaller movement is needed to complete a revolution of the 

pin.  You may choose to discuss sources or error related to the movement of the red dot. (Examples: If 

someone is causing the floor to shake, vibrations of the building due to air conditioning units,  being 

located on higher floors of a building…) 

 

Moving The Wall: Have a student come forward and push the wall somewhere near where the rod is 

attached.  The red laser dot should move up the wall on the opposite side of the room.  Have students 

push in different places with varying forces.  Discuss with the class what is happening. The whole wall is 

not moving back, it is “bowing in”. “In order to begin our calculations to determine how far back the wall 

actually moved, we will need to use this tape measure to record some important distances.  What 

distances do you think we should record?”  Have the students measure the horizontal distance from the 

location of the mirror to the opposite wall, the vertical distance the mirror is off the floor, the original 

height of the red dot on the wall from the floor, and the maximum height of the red dot after the wall was 

pushed. 

 

Calculating How Far The Wall Moved: Have the students use the measurements taken to begin 

completing the student activity worksheet.  The worksheet will guide them through the necessary 

calculations to determine the amount the wall was pushed back.  The amount of scaffolding you provide 

is at your discretion.  For more advances students, you may choose not to give them the worksheet so that 

they will need to draw a suitable mathematical model to represent the problem. 

 

Student Activity Worksheet: See the worksheet included in this kit entitled “How far can you push a 

wall?” 

 

Teacher Activity Worksheet (KEY): Example solutions are provided in red.  Solutions will vary 

depending on room size and experiment setup. 

 

Slide 8: (Nanoscale) Show students where their solution falls on the scale.  Discuss with students the 

different sizes of objects on the slide.  Emphasize where the nanoworld occurs.  

 

Slide 9 (Seeing at the Nanoscale): Discuss with students the need for new tools to work at the nanoscale. 
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Slide 10: (Imagine) Discuss the idea of feeling objects a completely dark room.  Discuss what it is like to 

be blind, using Braille to read. 

 

Slide 11: (Answer!) View of an atomic force microscope, notice that it can fit on a small table.  Notice it 

does not have an eyepiece to look through like a conventional microscope. 

 

Slide 12: (How does an AFM work?) Explain the big picture of how an AFM works.  A small tip 

attached to a cantilever is dragged across the surface of a sample much like a finger rubbing across Braille 

text.  The movements of the tip pushes the cantilever up and down, much like the movement of our wall 

rotated the mirror on the t-pin. 

 

Slide 13: (AFM Tip) Not every tip is one atom wide but it can be made that way. And even when the tip 

is somewhat blunt, one atom will be lowest. This atom will serve as the tip.  

 

Slide 14: (Creating an Image) As the tip moves up and down the laser magnifies the movement just like 

the laser helped us to see the movement of the wall.  The position detector records the movements and a 

computer program maps those movements into a viewable image (there are two drawings to represent the 

laser parts of an AFM). 

 

Slide 15: (AFM probe detection) Here we see that as the tip moves, it changes the angle the cantilever 

encounters the laser. This changes the location that the laser light is detected. This allows us to amplify 

the small change in height to a large enough change that it can be detected. 

 

Slide 16: (AFM uses) Discuss possible uses of an AFM. 

 

Slide 17: (Human Chromosomes) The image is a human metaphase chromosome.  Most images created 

using an AFM do not look anything like the object looks to the naked eye, because we are seeing such a 

small portion of the object. 

 

Slide 18: (Chocolate) This image shows the surface of chocolate. As with all AFM images, we are not 

looking at the object directly so we do not see color. We only know the height at each point and 

sometimes information such as how sticky or hard the surface is. In this image, the brown chocolate color 

was added by the researcher. The two different shades relate to other surface features. Here, Scott 

MacLaren describes the process. “The coloring in the chocolate image was from the phase image of the 

sample, collected at the same time as the height image.  The differences in phase show differences in 

energy dissipation between the tip and the sample each time the tip touches the surface.  Several things 

cause this change.  In this sample, it’s a combination of both changes in surface stiffness and adhesion.  In 

principle, there are ways I could go in and separate those two effects to see which is dominating, but I did 

not do that in this case, so all I know is that it’s a mix of those two differences.  The darker color shows 

the growing cocoa butter crystals, and the lighter material is the rest of the mixture (sugars and other 

materials, plus uncrystalized cocoa butter). “ 
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Slide 19: (Collagen) Mouse collagen AFM image by Scott MacLaren. Collagen is the main protein of 

connective tissue in animals and the most abundant protein in mammals,  making up about 25% to 35% of 

the whole-body protein content. Tough bundles of collagen called collagen fibers are a major component 

of the intracellular matrix that supports most tissues and gives cells structure from the outside, but 

collagen is also found inside certain cells. This image shows collagen fibers of a mouse. 

 

Slide 20: (Surface of Hair) This is the surface of a human hair. We see just a small section of the curved 

hair shaft. Notice the scaly surface of what we see as a smooth thread of hair. AFM image generated by 

Scott MacLaren. 
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Wall Mover:____________________________________ 

 

Nanotechnology is a field of science that studies objects and their relationships at the nanometer level.  How 

small is a nanometer?  A nanometer is one billionth of a meter.  The diameter of a human hair is about 80,000 

nanometers across! With nanotechnology, new tools have to be developed that can measure incredibly small 

items and their movements. One way researchers do this is by using a special microscope called an atomic force 

microscope (AFM).  An AFM uses lasers and reflective surfaces to see what is happening at the nano-scale.  In 

this experiment you will use a similar process involving a laser and mirror to determine if you can actually move 

a solid wall.  

 

 

 

 

 

 

 

 

 

 

Step One: Record your measurements and label them in the diagram above. 

Distance from:  

Mirror to the wall:_________      Floor to the starting laser point:__________ 

 Floor to the mirror:________       Floor to your ending laser point:__________ 

Ending 

Laser 

Point 
This is a mathematical model you can use for the 

experiment. (Warning: the picture is not to scale) 

Mirror 

Opposite 

Wall 

Floor 

Starting 

Laser 

Point 

2  

3  

1  
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Step Two: Use your knowledge of triangles and trigonometry to determine the change 

In the angle made by the laser beam and it’s reflection when the wall is pushed. 

A.) Which variable in the diagram represents the change in the angle when the wall is 

pushed?____Why?_______________________________________ 

B.) Find the measure of 1  

C.) Find the measure of 2  

D.) Find the measure of 
3  

 

Step Three:  Use 
3  to determine the angle of rotation of the T-Pin. 

The diagram to the right shows a laser beam reflecting off of a mirror.  Notice 

that when the mirror is vertical, the laser beam returns at 0 degrees. When the 

mirror is rotated 45° from the vertical, the beam is reflected through an angle 

twice 45°. 

A.) Use this property of reflection to find the angle rotated by the 

mirror and T-pin. 

 

 

 

 

Step Four:  Calculate the distance the wall moved! 

A.) The diameter of the small pin attached to the mirror is .042 inches.  

Find the circumference of that pin.__________________ 

B.) The pin rolled a very small portion of its circumference.  In mathematics, a part of a 

circumference is called an arc.  The arc’s length is proportional to the number of 

degrees that the mirror turned.  The diagram to the left illustrates a cross section of 

the pin.  One complete revolution of the pin is 360 degrees. 
 

      Use this information to write and solve a proportion that will allow you to 

   find the arc length the pin rolled. 
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C.) Remember, the distance that the pin rolled is half the distance that the wall was 

pushed back.  How far did you move the wall?______________ 

 

Step Five:  Determine how small of a movement that really is! 

A.) Convert the amount you moved the wall into meters.  (Hint:  To convert inches to 

meters, just multiply by .0254).  Write the amount in meters you moved the 

wall:_____________. 

B.) Use the scale below to determine which metric measurement would be best to 

describe the amount you moved the wall:_________________________ 

 

Metric Measurement(Powers of Ten) Example in real life 

210 m= 1 centimeter (cm) 1.5 cm = .015 m = length of a house fly 

310 m= 1 millimeter (mm) 2mm = .002 m = length of a flea 



104m= 100 micrometers (µm) 125 µm = .000125 m = length of a dust mite 



105m= 10 micrometers (µm) 17 µm = .000017 m = length of dust mite excrement 

610 m= 1 micrometer (µm) 7 µm = .000007 m = diameter of red blood cell 

710 m= 100 nanometers (nm) 600 nm = .0000006 m = diameter of staph bacteria 

810 m= 10 nanometers (nm) 90 nm = .00000009 m = diameter of HIV virus 

910 m= 1 nanometer (nm) 2 nm = .000000002 m = diameter of DNA 
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Wall Mover:___________SAMPLE SOLUTION KEY_________________________ 

 

Nanotechnology is a field of science that studies objects and their relationships at the nanometer level.  How 

small is a nanometer?  A nanometer is one billionth of a meter.  The diameter of a human hair is about 80,000 

nanometers across! With nanotechnology, new tools have to be developed that can measure incredibly small 

items and their movements. One way researchers do this is by using a special microscope called an atomic force 

microscope (AFM).  An AFM uses lasers and reflective surfaces to see what is happening at the nano-scale.  In 

this experiment you will use a similar process involving a laser and mirror to determine if you can actually move 

a solid wall.  

 

 

 

 

 

 

 

 

 

 

Step One: Record your measurements and label them in the diagram above. 

Distance from:  

Mirror to the wall:___371 in___      Floor to the starting laser point:___61 in____ 

 Floor to the mirror:__22.5 in__       Floor to your ending laser point:___64 in____ 

Ending 

Laser 

Point 

This is a mathematical model you can use for 

the experiment. (Warning: the picture is not to scale) 

Mirror 

Opposite 

Wall 

Floor 

Starting 

Laser 

Point 

2  

3  

1  
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Step Two: Use your knowledge of triangles and trigonometry to determine the change 

In the angle made by the laser beam and it’s reflection when the wall is pushed. 

Which variable in the diagram represents the change in the angle when the wall is 

pushed?__



3 __Why? Its the angle between starting & ending laser points on the far wall  

E.) Find the measure of  1  

F.) Find the measure of 2  

G.) Find the measure of 
3  

Step Three:  Use 
3  to determine the angle of rotation of the T-Pin. 

The diagram to the right shows a laser beam reflecting off of a mirror.  Notice 

that when the mirror is vertical, the laser beam returns at 0 degrees. When the 

mirror is rotated 45° from the vertical, the beam is reflected through an angle 

twice 45°. 

B.) Use this property of reflection to find the angle rotated by the 

mirror and T-pin. 

The mirror rotated half of the degrees of the laser beam reflection 

0.46/2 = 0.23º 

   The mirror rotated 0.23º 

Step Four:  Calculate the distance the wall moved! 

D.) The diameter of the small pin attached to the mirror is .042 inches.  

Find the circumference of that pin.__________________ 

E.) The pin rolled a very small portion of its circumference.  In mathematics, a part of a 

circumference is called an arc.  The arc’s length is proportional to the number of 

degrees that the mirror turned.  The diagram to the left illustrates a cross section of 

the pin.  One complete revolution of the pin is 360 degrees. 
 

      Use this information to write and solve a proportion that will allow you to 

   find the arc length the pin rolled. 

 



0.23

360


x  in

0.1319 in
   x  .000084  in  
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F.) Remember, the distance that the pin rolled is half the distance that the wall was 

pushed back.  How far did you move the wall__.0000169 in_____ 

 

Step Five:  Determine how small of a movement that really is! 

C.) Convert the amount you moved the wall into meters.  (Hint:  To convert inches to 

meters, just multiply by .0254).  Write the amount in meters you moved the 

wall:____.00000428 m  or 4.28 x 10^-6_________. 

D.) Use the scale below to determine which metric measurement would be best to 

describe the amount you moved the wall:__micrometers (smaller than red blood 

cell!)__________ 

 

Metric Measurement(Powers of Ten) Example in real life 

210 m= 1 centimeter (cm) 1.5 cm = .015 m = length of a house fly 

310 m= 1 millimeter (mm) 2mm = .002 m = length of a flea 



104m= 100 micrometers (µm) 125 µm = .000125 m = length of a dust mite 



105m= 10 micrometers (µm) 17 µm = .000017 m = length of dust mite excrement 

610 m= 1 micrometer (µm) 7 µm = .000007 m = diameter of red blood cell 

710 m= 100 nanometers (nm) 600 nm = .0000006 m = diameter of staph bacteria 

810 m= 10 nanometers (nm) 90 nm = .00000009 m = diameter of HIV virus 

910 m= 1 nanometer (nm) 2 nm = .000000002 m = diameter of DNA 

 



 

 
19 

Univ

 

 

Supplement:  One Method to Prepare a lightweight mirror 

 

 

 

1. Cut a small (2 cm x 2 cm) square section from 
an old CD.  

 2. Cut a small section of two-sided carpet tape to 
about the same dimensions. 

 

 

 

3. Attach the carpet tape to the dull side of the 
CD. Peel the backing off the tape to expose 
the second sticky surface. 

 4. Attach a t-pin to the carpet tape 
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Notes: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For more information, contact: Center for Nanoscale Chemical-Electrical-Mechanical Manufacturing Systems; University of Illinois 

at Urbana-Champaign, 4400 Mechanical Engineering Laboratory, 105 South Mathews Avenue, MC-244, Urbana, IL  61801 

Phone: 217.265.0093  Email: nano-cemms@illinois.edu  Website: http://www.nano-cemms.illinois.edu 

Established in 2003, the Center for Nanoscale Chemical-Electrical-Mechanical Manufacturing Systems (Nano-

CEMMS) is funded by the National Science Foundation. Partnering Institutions include the University of Illinois, 

North Carolina Agriculture and Technical State University, Stanford University, University of Notre Dame, 

University of California – Irvine, and Northwestern University. Researchers are developing a nanomanufacturing 

system that will build ultrahigh-density, complex nanostructures. The Center’s research will ultimately result in a 

new way of working and has the potential to create millions of jobs for American workers. Our nation’s school 

children must be prepared to assume the new roles that will be the inevitable outcome of these emerging 

technologies. 

This learning module is one of a series that is designed to interest middle and high school students in pursuing 

this new field.  The Center also offers ongoing professional development for teachers through a continuous series 

of workshops and institutes. To sign up for a workshop or to order more learning modules, visit our website at 

http://www.nano-cemms.illinois.edu. 

 

mailto:nano-cemms@illinois.edu
http://www.nano-cemms.illinois.edu/

