
DEEP

Discover, Explore and Enjoy 
Physics and Engineering



Mandatory	Dates!

Fall	DEEP	Showcase
December	7,	2017

Physics	Festival
April	7,	2018

Spring	DEEP	Showcase
May	2,	2018



DEEP	2017
Ben	Schroeder,	bschroe@physics.tamu.edu

Schlieren	Imaging Build-A-RadioLIDAR

Works	well,	but	we	are	
looking	to	take	it	to	the	
next	level	this	year!

Schlieren	ImagingLIDAR Build-A-Radio

Build	and	play	with	the	
components	of	a	radio	to	
see	how	they	work

Needs	plenty	of	work	but	
has	plenty	of	promise!

Need	to	build	antenna,	
improve	some	circuitry,	

and	so	on.

Laser	Audio

Transmit	audio	over	
distance	using	lasers

Audio	quality	needs	
work:Tuning	circuitry.

Potential	new	demo…

Visualize	changes	in	air	
density	caused	by	

shockwaves,	heat,	etc…

Navigate	a	RC	car	
through	a	maze	blind	
using	a	scanning	laser	

to	map	the	car’s	
surroundings



Optics and General Physics

Goal
• To	complete	past	projects	and	create	

new	ones	if	time	permits.

Interests
• Primarily	optics,	but	willing	to	work	

towards	whatever	project	my	group	
prefers.Past	Projects

• Brazilian	Nut	Effect
• Fire	Tornado
• Make	a	Quake
• Methane	Bubbles
• Phonebook	Friction
• Supersonic	Ping	Pong	Ball	Cannon
• Second	Harmonic	Generation

Dawson	Nodurft and	Sean	O’Conner

darsin06@gmail.com



Drawdio Musical	Pencils	
• Electronic	sound	synthesizer	built	on	a	pencil.
• Plays	musical	tone	with	frequency	that	varies	based	on	resistance	

between	two	points.	
• Circuits	need	to	be	fixed	on	some	pencils.

“Drawdio” Musical Pencil
Authors: Sean Michael Ragan & Michael Colombo  
Difficulty: Moderate
 

Drawdio is a simple electronic sound synthesizer built onto a pencil! Designed by Jay Silver, then a student in the  
Lifelong Kindergarten group at the MIT Media Lab, the Drawdio circuit plays a musical tone with a frequency that varies 
based on the resistance between two points. The wire wrapped around the pencil handle is one point, and the pencil lead 
itself is another. When you hold Drawdio in your hand, your body becomes part of the resistive loop, and you can do all 
kinds of fun tricks, like draw yourself a piano and play a little tune! 

The Drawdio circuit is based on the classic 555 timer chip. To save space on batteries, we’re using a more modern low-
power version of the 555 that will run on 3 volts, but otherwise it behaves just like a standard 555. Wired like this, the 555 
operates in so-called astable mode, outputting a continuous stream of pulses from pin 3. The frequency of those pulses 
can be controlled by changing the values of the resistors and capacitors connected to pins 2 and 7. Since the contacts 
are arranged to put the user’s body into the resistive loop, the frequency output by the 555 naturally varies depending on 
what she or he is touching. The transistor amplifies those pulses, which emerge from the speaker as audible sound.

Relevant parts
Thumbtack, flat, metal
0.1 uF ceramic disk capacitor RadioShack #272-0135
Hookup wire, 22AWG solid RadioShack #278-1221
8 ohm mini speaker RadioShack #273-092
560 pF disc capacitor from RadioShack assortment #272-801
TLC555/TLC555CP LinCMOS timer (8-pin DIP) RadioShack #276-1718. 
This is a low-voltage CMOS version of the classic 555 timer. Note that a normal 
555 needs more than 3V to operate and will not work!
Supermount tape
Pencil, flat with soft lead
Perfboard RadioShack #276-328
Resistors 1/4W - 10M, 270K, 10K, 10 Ohm from RadioShack assortment 
#271-312
PNP amplifying transistor from RadioShack assortment #276-1604
Battery, AAA (2) RadioShack #23-850
Battery holder, 2 x AAA RadioShack #270-398
100µF 35V 20% radial-lead electrolytic capacitor RadioShack #272-
1028
Electrical tape RadioShack #64-2373
 

Tools
Pliers, mini long-nose RadioShack #64-062
Wire stripper / cutter RadioShack #64-224
Soldering iron and solder RadioShack #64-2071
Scissors
Utility knife
Straightedge
Green florist’s foam (optional)

makezine.com/projects/drawdio-musical-pencil/
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Emily	Conant,	emily.conant@physics.tamu.edu



SUPERCONDUCTING	TRAIN!!
• Liquid	Nitrogen	is	used	to	cool	YBCO	into	a	

superconducting	state.	
• The	train	is	placed	on	a	magnetic	track	and	

when	it	becomes	superconducting,	the	
Meissner effect	allows	for	the	train	to	
levitate.

• The	demo	is	currently	working,	but	we	can	
improve	it	by	rebuilding	something	that	
actually	looks	like	a	train	(instead	of	a	
floating	box).

Emily	Conant,	emily.conant@physics.tamu.edu



Joe	Becker’s	Demo	Ideas
Dancing	LaserElliptical	Pool	Table

Rijke Tubes Polarization

jbecker@physics.tamu.edu



Space-time	SimulatorJonathan	Perry- JPerry@physics.tamu.edu

Sports	Physics
• Wind	tunnel
• Blocking	pad	with	force	

gauge
• Ideas	welcome!

Magnetic	Momentum	Pendulum

Other demos include: Railgun; plasma torch
(needs improvement); leaping ball chain;
space-time simulator



DEEP Astronomy With 
Leo Alcorn and Peter Chi

● Fresnel Lens
● Solar System Walk
● Human Sundial
● Why Don’t Planets Twinkle?
● And many more...

lyalcorn@tamu.edu
pdchi@physics.tamu.edu



The	Simplest	Radio
+

Paper	Speaker
Foil,	paper

Black	box

Optical	illusions

Mariia	Shutova
mariia.shutova@physics.tamu.edu

Fluid	level	control	with	laser	light Stroboscopic	effect



Optics	and	Other	Stuff
Sasha	Zhdanova,	sashaa@physics.tamu.edu

Future	projects!!
• Cobra	Wave
• Your	ideas!!

Projects	that	need	work:
• Eye	demo?

Past	projects:
• Sonometer
• Laser	Game
• Nitrogen	Discharge	Laser	(revamp)

• Piezoelectric	Principle
• Cloud	in	a	bottle	(revamp)
• Laser	light	show

• Piezoelectric	Principle	(broken)

• Domain	wall	demo	(adopted	from	J.	
Corbin)

https://www.youtube.com/watch?v=GtnZc1dujgg



William	Baker	817	527	1347	-or- williampatrickbaker@gmail.com
Cornstarch	pool
Needs:	Safety	upgrades
Skills:	Carpentry	and	design	work	(CAD,	etc)

Glass	Geyser
Needs:	Safety	upgrades
Skills:	Design,	construction,	

Also,	maybe	something	with	a	guitar?
Needs:	Not	sure	yet
Skills:	Music?	**Ask	Ryan**

Anything	your	heart	desires
Needs:	Approval,	reasonable	budget
Skills:	Thinking,	breathing,	manipulating	basic	tools

General	Demo	Improvement
Needs:	General	aesthetics
Skills:	PR,	design,	fashion,	etc


