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FOLLOW-UP ACTIVITIES NEW LESSONS NEW LESSONS

QPoster Session QFerrofluids CDNA Origami
QTeachers created posters on a nano-lesson they QOLearning Goals

- 5

QdQuantum Dots
Qlnquiry Questions

Qlnquiry Questions

implemented in their class during the year. QPerform the steps to synthesize a ferrofluid.| QHow do scientists and engineers OWhat is a quantum dot?
OMany lessons implemented were on size & scale and QExplain how the physical properties get DNA to self-assemble into shapes? QHow are quantum dots of specific colors synthesized?
IMF. (appearance, viscosity) of a ferrofluid QLearning Goals QOWhat is the relationship between quantum dot color and size,
function in relation to its magnetic behavior. [ QDNA can fold. and the corresponding wavelength and energy of light emitted?
QUnderstand the interdisciplinary nature of ferrofluids and . ™ OLearning Goals
OResearch Seminar nanotechnology and the many current and potential future QEach DNA base is attracted to a s_pecmc other base (Aand T, C 9 ‘
- ) applications of ferrofluids and G). These are called base pairs. OReaction time of the reactants controls the
UBionanotechnology: Dr. Alex Wei (Purdue) QDraw the magnetic field Iines of force from a magnet and QComponents and their environment can be designed so that a color of the quantum dot.
USize and Scale: Dr. Shawn Stevens (Michigan) compare them to the spikes exhibited by a ferrofiuid in a patterned structure results from a self-assembly process. OAs the color of a quantum dot goes from red
magnetic field. QAN AFM scan allows scientists to determine if their designed to purple, the wavelength of light emitted
DNA pattern has formed. becomes shorter.
OBig Ideas Workshop QLithography QSkills QThe larger the dot, the redder the light.
OLed by Dr. Shawn Stevens (Michigan) ) QReading and interpreting scientific literature HE=hc/A. As the wavelength of light emitted decreases, the
K ULearning Goals 1 - energy associated with that wavelength increases.
QOTeachers formed small groups and discussed a S QCommunicating concepts to other students

OLithographic techniques ?}/“-’.4 L QEnergy level diagrams: The energy associated with an electron

particular big idea QApplications of Itfography : d ODesigning representative models of science concepts in the shell of quantum dot can be i [

OlLarge group discussion ensued at the conclusion QChemical reactions = e UCritiquing models of science concepts modeled graphically. :
: : QA Transmission Electron Microscope
OProperties of light N .
am s L wbrate | (TEM) can be used to determine the size of nanostructures.
QFocus Group Evaluation oore’s Law (o= QSkills
- . QOElectron beam lithography
QPositive feedback given by teachers ODesigning experiments to discover trends

OModeling of lithography

QComparing simulated experimental results to actual experimental

UBiosensors results
SAMPLE SUMMER INSTITUTE SCHEDULE (PURDUE) Qinquiry Opening QCommunicating results and evidence
Vewasday ey sy T Menday st QOMany people die from lead poisoning, what are some cheap
itenrens, easy way to detect the presence of lead or other molecules? CO N N ECT I O N S
s OLearning Goals ONetwork for Computational Nanotechnology
ot e o e e QStudents will understand properties of electrolytes such as ionic (NCN)
. e e I S| | versus covalent bonding. OCreating simulations for activities
H [o——— ek Gl  Dmannn) - S b e QStudents will discover how electrolytes affect a solution of gold QBiosensors
it apsione. " iy 2 b e e Godaro. B i
: S o G e ) g nanoparticles. 3 0Quantum Dots
: S ason | sy shom) e n oo e o Red Solution With Salt Blue Solution .
e e AR i QScienceScape (Purdue)
s o0 Video Aryle oo (s 159) S5y L .
v e e e 5 o g T QOutreach of nano-lessons to 7-9t" grade girls
v - ® ;P 1 UGifted Educational Research Initiative (Purdue)
. ° e i 9\.....,_.'.... OSuper Saturday: gifted middle-school students
H Loy | bonseni . O [ g Seion e o . L
< Lunch Stusents? Concaptions o Size| Nanotubes Lunch ‘Rokhinson Luneh Ssiors. NancSio. Lunch Luneh
H gy | memewe | s || T o e o = QStudents will learn that although a color change occurs, which OBig Ideas Conference (Michigan and SRI)
s e PR usually indicates a chemical change, only a physical change is OWork Circles (NCLT)
I occurring ra.ther than a chemical change. ONano-SLAM
o o0 1500 QStudents will understand spectroscopy (absorbance vs.
et o wavelength). USelf-Assembly
et e QStudents will understand that you . mEE e Ny QConcept Inventory
(S ion e sty e s see red because green light (520 nm) -
: R o B - ol R e — is absorbed. ([ HENN REFERENCES
e — P e o . .
z s temecmioo e e S s || Mt G Soraisa . d UStudents \_N'” understand that the size 1.http://www.nbtc.cornell.edu/mainstreetscience/nanosmores_and_photolithography
g it oy @ et s 154 of the particles affects the color .pdf
iy s s s e Gt
— e, g > absorbed. 2.Rothemund P.W.K. (2006). Folding DNA to create nanoscale shapes and
e o pe sy QStudents will gain a deeper understanding of biosensors, what patterns. Nature, 440, 297-302.
ervs s s 1 e 3.http://jchemed.chem.wisc.edu/HS/Journal/l 2004/Apr/cli iber/JCESup
S s ) tlhey are,hat they are used for, and how they work. DIJCE2004p0544AW pdfi0
QSkills 4.http://www.nbi.dk/~pmhansen/gold_color_size.jpg
Chlnand) Cinand) i) Cnand) [, i) ) ) (e T CHlnmnd) QCommunicating results and evidence 5. http://www2a.cdc.gov/niosh-nil/uploads01/evident_cadmium_1_tn.jpg
e Ndeng e, F 6. http://www.rsc. istryworld/restri 2006/July/Bi ig.asp




