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» Applications and some fun
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The prefix onanoo comes from the G
represents one billionth

When the prefix onanod6é is applied
One billionth of a meteror 10 2m
Or one nanometer (nm)

Atoms are smaller than 1 nm, One hydrogen atom is about 1/10 of a nm.
Gold atoms are a bit smaller than %2 of a nm.

DNA is about 2.5 nm across
And a human hair is about 100,000 nm in diameter (not length)

Molecules are formed by individual atoms that have interactions over a
range of a few to tens of nanometers
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the ability to observe, image, study, measure
and manipulate at the molecular and atomic scale.
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http://www.zyvex.com/nanotech/feynman.html
http://www.nanoword.net/library/nwn/1.htm
http://www.chemsoc.org/timeline/pages/1981.html
http://nobelprize.org/chemistry/laureates/1996/news/press.html
http://hansmalab.physics.ucsb.edu/development/background.html
http://www.ieee-virtual-museum.org/collection/event.php?taid=&id=3457012&lid=1
http://www.foresight.org/Updates/Update29/Update29.3.html
http://www.google.com/imgres?imgurl=http://www.colorado.edu/physics/phys3220/phys3220_sp06/images/stm.gif&imgrefurl=http://www.colorado.edu/physics/phys3220/phys3220_sp06/mainPage3.html&h=429&w=600&sz=106&tbnid=Y4gEMrFbTI-bbM:&tbnh=97&tbnw=135&prev=/images?q=STM+image&usg=__oOLe9yUNWWrrsj7FUx09SZc8Xgw=&ei=qwOrStf6BoaknQf3vIylDw&sa=X&oi=image_result&resnum=1&ct=image
http://www.physik.uni-regensburg.de/forschung/giessibl/fjg/imagegallery/afmimages/harmonische.jpg
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http://www.mf.mpg.de/en/abteilungen/ruehle/pages/NanoAM_e_f.html

Why is understanding the molecular or atomic level structure
of a material important?

Atomic (electronic) structure

‘ Molecular structure m

L

Physical characteristics Electrical characteristics Biological characteristics
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http://en.wikipedia.org/wiki/Image:AcetaldehydeDehydrogenase-1NVM.png
http://cst-www.nrl.navy.mil/lattice/struk/fcc.html
http://www.google.com/imgres?imgurl=http://hsc.csu.edu.au/engineering_studies/transport/3059/images/figure1.gif&imgrefurl=http://www.hsc.csu.edu.au/engineering_studies/transport/3059/manuf_polymer.html&h=141&w=434&sz=25&tbnid=rnP6lD_K5MsJ::&tbnh=41&tbnw=126&prev=/images?q=images,+polymer+structure&hl=en&usg=__-Tpt4sw9A28UhpAW0BoOdd8Bn7Y=&sa=X&oi=image_result&resnum=3&ct=image&cd=1
http://www.google.com/imgres?imgurl=http://media.nasaexplores.com/lessons/02-060/images/atom.jpg&imgrefurl=http://nasaexplores.com/show_58_teacher_st.php?id=030107160237&h=255&w=296&sz=19&tbnid=kBqOZyr24HUJ::&tbnh=100&tbnw=116&prev=/images?q=images,+atomic+structure&hl=en&usg=__gVM_77HQ3D5fTb0I-4eut92dMhE=&sa=X&oi=image_result&resnum=6&ct=image&cd=1
http://www.google.com/imgres?imgurl=http://czechabsinthe.files.wordpress.com/2007/04/molecule.jpg&imgrefurl=http://czechabsinthe.wordpress.com/2007/05/19/lucid-pre-ban-absinthe/&h=335&w=349&sz=13&tbnid=aa6-teA62GwJ::&tbnh=115&tbnw=120&prev=/images?q=images,+molecule&hl=en&usg=__umZ5T_DeOwRji3LR4NUChbRqerc=&sa=X&oi=image_result&resnum=2&ct=image&cd=1
http://en.wikipedia.org/wiki/Image:Types_of_Carbon_Nanotubes.png
http://www.google.com/imgres?imgurl=http://www.cassgilbertsociety.org/images/bldgs/mn-state-capitol1.jpg&imgrefurl=http://www.cassgilbertsociety.org/architect/buildings/mn-state-capitol.html&h=663&w=525&sz=300&tbnid=IA9EWX0qpMK8vM:&tbnh=253&tbnw=200&prev=/images?q=MN+STate+CApitol+Building,+image&usg=__nlrJwR75hofiKvl0l5aXW1HFCdg=&ei=VLtPS_6yN47QM-aR2IwJ&sa=X&oi=image_result&resnum=1&ct=image&ved=0CAoQ9QEwAA
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Idea for a nanoscience 2 year program

Industry input U of MN partnership

A 4

NSF ATE Project Grant

43 of the 72 credits = nano

2 yr, multi -disciplinary program specific courses

A 4

Regional Center for Nanotechnology Education: Nano -Link

Modular approach
developed for nano content

A 4

Nano - Link 119 partner with other NSF Centers

Share program, courses

Nano content into industry specific modules

W_ Biotechnology, photonics, material science
Nano-Lin




What are the basic Market
Concepts? Applications:
Exponents Materials

Volume/surface area Construction
P Friction Energy
lonic bonding Environment
Medical
Diagnostic

Electronics

Application correlation 3
Mke this idea and keep asking yourself and students WHY? @
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DCTC NanoScience Program

Critical Thinking

Conceptual

Understanding Physics

Chemistry

Biology
HandsOn

Materials
Science

Math

Soft Skills Engineering

NERIMECEUS

\

Traditional Science Applicable Concepts
(lecture and lab experiences)

Nanoscience Concepts
(lecture and lab experiences

Sense of
Scale

Surface

area to

volume
ratio

Molecular
Structure

Material
Properties
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Effects

Atomic and | Forces and | Application
Interactions

Quantum

Extension
of basic

Concepts
a{ $f

FaasSy

Computer
Simulation

s
Nanoelectronics

Nanobiotechnology

mmk



Idea for a nanoscience 2 year program
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Dakota County Technical College
Nanoscience Technology Program Course Outline and Credit Allocation

rev.2011
Semester 1 Semester 2 Semester 3 Semester 4
at DCTC at DCTC at DCTC At Univ. of MN
Course| Name Credits [ Course | Name Credits [ Course |Name Credits | Course Name Credits
BIOL |[General 4 CHEM Introduction to 4 NANO Nano 3 MT Elem. of Micro 3
1500 |Biology 1500 Chemistry 2101 Electronics 3111 Manufacturing
PHYS | College 4 PHYS College 4 NANO [ Nanobiotechnology/ |3 MT Elem. of Micro Mfg |1
1100 |Physics | 1200 Physics I 2111 Agriculture 3112 Lab
ENGL | Writing & 3 SPEE Interpersonal 3 NANO [ Nanomaterials 3 MT Thin Films 3
1100 |Research 1020 Communication 2121 3121 Deposition
Skills
MATS | College 4 MATS Principles of 4 NANO Manufacturing, 2 MT Intro to Materials 3
1300 |Algebra 1250 Statistical 2131 Quality Assurance 3131 Characterization
Analysis
NANO | Fund. of 3 NANO Fund of Nano Il |3 NANO Interdisciplinary 3 MT Materials 1
1100 |[Nano | 1200 2140 Lab 3132 Characterization La|
NANO Computer 1 NANO Career Planning and |1 MT Principles and 3
1210 Simulation 2151 Industry 3141 Applications of
Bionanotechnology
NANO Student Lab 3 MT Nanoparticles & 1
1222 Experience and 3142 Biotechnology Lab
Research
NANO Internship 2
2970
Credits 18 Credits 19 Credits 15 Credits 17
)
DAKOTA COUNTY

C

)

TECHNICAL COLLEGE
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Nano-Link

Midwest Regional Center for W

Nanotechnology Education

North Dakota State College of Science

Minnesota State Community and Technical College-Moorhead
Dakota County Technical College

Chippewa Valley Technical College

William Rainey Harper College

Lansing Community College

*
) ¢
*
*
*
*

Lead Institution: Dakota County Technical College

Uniyersity Partner: University of Minnesota
i ﬁmerry deb.newberry@dctc.edu




Nano Infusion Project
A Nano -Link Center Dissemination Activity

Go to nano -link.org & find project information
Register at the website

Sign up for Nano Infusion Project

Tell us about you and number of students

We will train you! You provide facility and educators
We will provide materials
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