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Watson used the information in the image on the 
right to verify the correctness of the model of DNA 
that he and Francis Crick developed in the early 
1950s.	Their	work	won	them	the	Nobel	Prize.	(To	find	
out more visit the Exploratorium’s website, which 
has an annotated version of the Crick & Watson’s 
paper announcing their discovery of DNA in the 
scientific	journal Nature).

3. A helix is like a three-dimensional spiral. A spring of a 
retractable ballpoint pen is an everyday example of a 
helix.	In	this	part	of	the	lesson	you	will	make	a	model	
to simulate an X-ray diffraction pattern of a DNA mol-
ecule, using a laser and a spring.

Set up a piece of white paper (preferably in a card-
board	box	or	on	a	stack	of	books)	–	below	eye	level.	
Place	a	meter	stick	along	the	table	or	floor	with	the	
paper at one end. At the other end of the meter stick, place a small piece of double-
sided tape or a loop of tape. Place a spring on top of the tape as shown in the image 
below. Don’t shine the laser light yet!

4. Place the laser near the spring on a stack of books to raise and 
to stabilize the laser. Shine the laser at the spring, keeping your 
eyes above the laser light level. You should see a diffraction pat-
tern on the screen.  As you observe the diffraction pattern, make 
sure that the laser level is well below eye level. Record your 
observations by drawing a diagram of what you see and de-
scribing it. 

5. How is shining laser light at a spring similar to making an X-ray diffraction of DNA? 
With your group answer the question. Record your answer. 

6. If	you	couldn’t	see	or	touch	the	spring,	what	could	you	learn	about	the	spring	from	the	
diffraction pattern? 

D. What can speckle patterns be used for?

Discuss with your group what you know about speckle patterns (e.g. what causes 
them?) and what you think they could be used for. 
Record your group’s ideas. Be ready to share your ideas 
with the class. 

1. Place a piece of paper on your table. Hold the 
laser so the beam makes a very small angle with 
the paper surface, as shown in the drawing. De-
scribe what you see. 

Image credit: Wikimedia Commons

Materials list
•	 laser pointer •	 white paper
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2. Create the laser speckle pattern on a sheet of paper again, and slowly move your 
head back and forth. Make sure each group member gets to make observations. 
Describe what you observe.

3. Now produce the speckle pattern again, and move the paper from side to side. As 
you do this, keep your head and the laser as still as possible. Describe what you 
observe. 

4. Shine the laser at a small angle in the crook of your inner elbow. Keep your head 
still. What do you see? Record your observations and your group members’ ob-
servations. Compare your observations of the speckle pattern on your skin with 
the speckle pattern observed when you moved the paper. Have a group discus-
sion on your results. What do you think causes this?  

Cool Fact: Tiny changes in the surface of your skin from muscle movements and 
movement of blood near the surface of the skin cause the rapid changes in the 
speckle pattern you observe on your skin. The speckle pattern changes very rap-
idly	–	on	the	order	of	milliseconds.	Do	you	think	your	eyes	could	keep	track	of	
changes that occur every thousandth of a second?

5. By tracking how the speckle pattern changes in time 
scientists	can	determine	the	speed	of	the	blood	flow!	
A system developed using laser speckle imaging 
employs a high-resolution camera and a computer to 
analyze how the speckle pattern changes on the scale 
of milliseconds. This information could help sur-
geons	determine	how	well	blood	flows	in	the	tissue	
of a skin graft.

In	the	laser	speckle	imaging	picture	shown	(which	is	
not a photograph), one can clearly see the difference 
in	blood	flow	between	the	body	temperature	finger	
on	the	left	and	the	finger	that	was	warmed	in	hot	
water on the right. When your body temperature 
increases,	the	blood	flow	increases.	

Summarize how laser speckle is used in this situa-
tion. Discuss this with your group members.  

6. What can speckle patterns be used for? Answer the 
question with your group and list your ideas about 
what speckle patterns could be used for. Be ready to 
share your ideas with your class.  

Image credit: Michael Smith, Institute for Biodi-
agnostics, Winnipeg, Canada. 

Laser speckle imaging of blood flow 
in warmed finger on right and body 
temperature finger on left, in arbitrary 
units of velocity. 

Please note that this is not a photo-
graph of the speckle pattern. 
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EXTRA! EXTRA! READ ALL ABOUT IT! 
Using lasers to create a star in the lab!

One	of	the	newest	lasers	is	at	the	National	Ignition	Facility	in	Livermore,	California.	This	
laser	produces	beams	carrying	60	times	more	energy	than	other	lasers.	It	is	be	used	to	ig-
nite a nuclear-fusion reaction. With two million Joules of energy focused on a pea-sized 
capsule of hydrogen isotopes inside a chamber, a star will be born inside the laboratory! 
This laser will provide insights into stars, and may lead to improvements and insights into 
controlling the fusion reaction to produce electrical energy. This would make it a useful 
alternative energy source to burning coal. 

To	learn	more	conduct	an	Internet	search	on	the	following	key	words,	“National	Ignition	
Facility, world’s largest and highest energy laser”.
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