
9831 S. 51st Street, Suite C119
Phoenix, AZ 85044  USA

SPRING 2006

This new
sletter is published by N

anoscience Instrum
ents, Inc. to support the 

S
P

M
 and nanoscience education com

m
unity. C

om
m

ents and suggestions are 
w

elcom
e. R

equests for your education program
 to be review

ed, guest editorials, 
or other com

m
ents can be m

ade to edu@
nanoscience.com

.

A
n electronic version of this new

sletter is available at w
w

w
.nanoscience.com

.

C
O

N
TEN

TS

Feature A
rticle:  N

SF Funding N
ew

s
Interview

 w
ith D

r. M
ike R

oco
N

ew
 solicitation announced for undergraduate nano education

Program
 Focus:  H

averford C
ollege

STM
 Lab G

ives Sophom
ores H

ead Start in R
esearch

N
anoscience in a liberal arts college

Education R
esources &

 Events
N

ew
 AFM

 sam
ple kit supports curriculum

 developm
ent

International sem
inar on teaching SPM

 & nanotechnology

n
a
n

o
A

d
viso

r
Ed

u
catio

n
al N

ew
s &

 Even
ts in

 N
an

o
tech

n
o

lo
g

y

T
h

e



Dr. Mike Roco
NSF Senior Advisor 
for Nanotechnology

P
ho

to
 c

ou
rt

es
y 

of
 N

S
F

With the recent announcement of the NSF 
Nanotechnology Undergraduate Education (NUE) 
program solicitation for FY2006 (see box below 
for details), Dr. Mike Roco, NSF Senior Advisor 
for Nanotechnology, spoke to the Nanoadvisor 
about the NSF’s educational goals and the NUE 
program in particular.

The NSF began funding nanoscale science and 
engineering at the undergraduate level under a 
dedicated nanotechnology program beginning 
in 2003 with the NUE program, part of a larger 
program to provide nanoscale science and 
engineering education earlier in the pipeline.   
Each year, a new dimension has been introduced 
to support education, and by 2005, funding was in 
place for programs reaching all the way down to 
the kindergarten level.

Nanoadvisor: What is new      
for the NUE this year?
Dr. Mike Roco:  Rather than 
continuing to focus just on 
the freshman and sophomore 
years, we have opened it up to 
programs for all undergraduate 
years.

The initial focus of NUE was on the ýrst 2 
undergraduate years, in order to provide a 
foundation for physics, chemistry, statistics, 
engineering, and so on.  We have a unity of matter 
at the nanoscale, and all disciplines apply their 
own speciýc methods to that same matter, atoms 
and molecules.  So instead of introducing students 
to these methods one by one in their respective 
disciplines, without connecting them, the idea is 
to start earlier and motivate the students to see 
not only the common ground of these methods but 
their potential applications.

We now have 81 projects like this running, reaching 
all major regions in the United States.  Once each 
grant is awarded, it is assigned to a core NSF 
program, such as materials research, chemistry, 
or engineering. The role of the solicitation is to 
stimulate new ideas, and once they are accepted 

in the NSF, the funding can be moved into the 
core NSF programs.  Since this is now happening 

with many of these projects, we have 
broadened the focus of this year’s 
solicitation.

Nanoadvisor: What do you like to 
see in an NUE grant proposal?
Dr. Mike Roco:  First of all, we like to see a good 
collaboration between researchers and educators 
in order to introduce the speciýc knowledge at 
the nanoscale and be well received by students.  
Sometimes we receive very good research ideas, 
but they’re not presented in a format conducive 
to educational purposes. And sometimes we 
see proposals from educators who have very 
good evaluation methods, but they don’t work 
so closely with researchers.  Also, we like to see 
the involvement of researchers in more than a 
single discipline, in order to capture the diverse 
dimension of nanoscience.

We also like proposals that show how the 
experience will be disseminated once the project 
is done. Our intention is not to have a one-year 
experience and then have that be the end of it.  We 
want the project to be a seed that will continue.

Also, it’s not necessary to propose stand-alone 
courses, as we realize how difýcult it can be to 
start a completely new course.  The approach we 
like to see adopted in parallel with new courses 
is introducing nanoscale science and engineering 
modules into existing courses in physics, 
chemistry, and so on.

NSF Continues to Expand Funding 
for Nano Education
INTERViEW WiTH DR. MiKE ROCO 

NUE FY2006 Funding
  • Estimated number of awards: 8 to 10 
  • Anticipated funding amount: $2,000,000.  	     	
    Each award up to $200,000 for two years
  • Proposal deadline: May 16, 2006

See program solicitation at:
www.nsf.gov/pubs/2006/nsf06538/nsf06538.htm
or www.nanoscience.com/NUE
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Sophomores quickly obtain atomic 
resolution images using educational STM

By the end of their sophomore year, physics majors at Haverford 
College (Haverford, Pennsylvania) have already acquired their own 
atomic resolution images using research-grade instrumentation.

In the 2-week STM lab, which is part of the lab component of 
the Modern Physics course, students learn to use a Nanosurf® 
easyScan STM and take images of a nanogrid and graphite. “It’s 
been a big success,” says Dr. Suzanne Amador Kane, associate 
professor of physics. “They always see atomic resolution images.”

Dr. Kane, who introduced the STM into the physics curriculum 
together with colleague Walter Smith, says, “I’ve been recommending 
this system to people I meet at other institutions for their junior-level 
labs since it’s worked so well for us.”

Dr. Kane said some of the other instructors were at ýrst daunted 
by the anticipated complexity of adding an STM lab. “But as usual, 
we had them imaging on their own in a single afternoon. They are 
really pleased with the experiment now. Even though both of them 
were completely new to the system, it’s been running extremely 
smoothly this year, with only about twenty minutes of ongoing input 
from me.”

Haverford sophomore physics majors cycle through a series of 2-
week labs in conjunction with the Modern Physics lecture course. 
In addition to reinforcing the lecture material by actually doing 
some of the experiments, the lab series also serves to familiarize 
students with test equipment and experimental apparatus that 

PROGRAM FOcUS

STM Lab Gives Haverford Sophomores 
Head Start in Research
NANOSCiENCE iN A LiBERAl ARTS COllEGE

Nanoadvisor:  The NUE solicitation encourages international 
collaborations.  What might that look like?
Dr. Mike Roco:  Undergraduate programs developed in several 
countries, but the ýrst dedicated program was in the U.S. The next 
country to develop similar programs was Taiwan, stimulated in part by 
what was happening here, as we have frequent visits and exchanges. 
Now other countries, especially in Europe as well as Japan, Australia, 
and Korea, are developing similar materials, and we like to promote 
mutually beneýcial activities.

A typical activity would be to take an educational module from abroad 
and test it in a classroom here; or, conversely, to provide a module to 
be tested in an institution abroad and receive feedback. Just recently 
we had a request from Italy to translate our K-12 materials from 
English to Italian, and they would then provide feedback as to how to 
improve these materials. Another way is simply people exchanges: 
students and educators visiting each other and learning about what 
is happening in other classrooms.

NSF Funding  (continued)
Nanoadvisor:  Why has the total amount of NUE funding  
gone down?
Dr. Mike Roco:  Several NSF core programs have decided to fund 
activities that started with NUE funding, which is what we certainly 
hope to see with successful programs. So while total NUE funding 
for the dedicated program solicitation has decreased, overall NSF 
funding for nanoscale education is actually going up every year. In 
2005, NSF nanotechnology education projects reached about 10,000 
students and teachers.

In the program solicitations, each year we introduce a new 
component. In 2004 we introduced undergraduate education in the 
National Center for Learning and Teaching (NCLT). Then in 2005 we 
introduced Nanoscale Informal Science Education (in museums) and 
Nanotechnology in Society (which includes educational and public 
outreach activities). In 2006, we focus on active nanostructures and 
nanosystems and their educational and other societal dimension 
implications. We have a pipeline of younger and younger people in 
the system, which is very important.

they’re actually likely to use in future research.

The STM lab addresses quantum mechanical tunneling, energy 
levels, solid state physics, and methods for micro- and nano-
fabrication. “The nice thing about the STM lab is that it is a research 
grade experiment,” says Dr. Kane. “If we train them on how to use 
the STM, they’re acquiring skills that are directly useful when we 
have them doing scanning probe microscopy in other settings.”  

The college also 
has two AFMs, and 
students have additional 
opportunities to pursue 
nanoscience studies by 
participating in faculty 
research projects. 
A collaboration of 
Haverford biology, 
physics, chemistry, 
and math faculty 
has been funded to 
do research in the 
synthesis and physical 
characterization of 
novel biomaterials 
based on the principles 
of protein design.
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EDUcATION RESOURcES & EVENTS

Integrate AFM into Your Curriculum 
Quickly & Easily with New AFM Sample Kit

International Seminar on Teaching Scanning 
Probe Microscopy and Nanotechnology

Nanosurf, AG (Switzerland) is now offering a sample kit to support 
nanoscale studies using AFMs in science and engineering curricula.   

The AFM Extended Sample Kit includes 10 samples from various 
disciplines, along with sample handling tools. The kit is accompanied 
by an extensive manual that serves both as a support for curriculum 
development and as an in-class guide to each investigation. Designed 
for use with Nanosurf AFMs, the kit is also an ideal accompaniment to 
any AFM system.

Each sample is designed to emphasize interesting features of the 
sample itself as well as to highlight diverse elements of the AFM. For 
each sample, the manual provides guidance and suggestions on how 
to best image it and how to identify signiýcant features. The manual 
also provides detailed information on each sample, such as its origins, 
properties, and the relevance of studying it.

The kits can be purchased in North America through Nanoscience 
Instruments. Nanosurf is the maker of low-cost, high-performance, easy 
to use SPM systems ideal for both educational and research settings, 
also available from Nanoscience Instruments. For more information call 
toll free 888.777.5573 or email info@nanoscience.com. 

Nanosurf, AG will be hosting the 2nd International 
Seminar on Teaching Scanning Probe Microscopy and 
Nanotechnology on July 30th, 2006.  It runs alongside 
the International Conference on Nanoscience & 
Technology (ICN+T 2006) in Basel, Switzerland.

The seminar is for those involved in teaching SPM and 
nanotechnology in universities, colleges, and industry, 
and will be an opportunity to share experiences. The 
deadline for submitting a contribution is April 30th. 
All participants will be entered in a drawing to win a 
Nanosurf® easyScan 2 STM.

For more information or to request an event þyer, 
contact info@nanoscience.com.

• Gold clusters
• Staphylococcus Aureus
• PS/PMMA ýlm
• Skin cross section
• Aluminum foil

New AFM Sample Kit contains the following samples:
• Chip structure in Silicon
• CD stamper
• Microstructure
• Nanotubes
• Glass beads


