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(NACK) National Center

International Collaboration between NACK and Russian
Educators of the University of Nizhny Novgorod

In October 2009, Stephen
J. Fonash and Robert
Ehrmann, representing
the Nanotechnology
Applications and Career
Knowledge (NACK)
National Center visited the
University of Nizhny
Novgorod (UNN) and then
travelled to Moscow to
explore opportunities for
enhancing undergraduate
nanotechnology education
and for expanded
collaborative
nanotechnology research
with Russia.

This visit was the second
part of a technology
exchange program
sponsored by the National
Science Foundation and
the U.S. Civilian Research
and Development
Foundation which began
with a May 2009 visit to
Penn Stateods
by four UNN faculty
members (Dr. Dmitry
Pavlov, Dr. Vladimir
Chuvildeev, Dr. Alexey
Mikhaylov, and Dr. Mik-
hail Dorokhin).

The Russian visitors toured
the Penn State education
and research facilities and
met with more than 30 Penn
State nanotechnology
faculty members, NACK
staff members, and selected
representatives of U.S.

-

Stephen Fonash and Robert
Ehr mann at
Kremlin, during their visit.

community colleges
involved in nanotechnology
education.

T’ha QuKposE ef the @ctober
visit to Russia was to further
explore establishing
associate and baccalaureate
level nanotechnology edu-
cation programs in Russia.
Dr. Fonash and Mr. Ehr-

Upcoming Events at the NACK National Center

¢ Hands-On
Workshop; Apr. 12-14
at the NACK Center.
Contact Lisa Daub at
814-865-9635 or
Idaub@engr.psu.edu
for more details.

¢ Train-the-Trainer
Workshop 211-212,
covering the two
introductory capstone
courses, for post
secondary educators,

Educat Mayd&l3 atthe NACK

Center. Contact Kristen
Robinson at 814-867-3069
or at kjgl7@psu.edu for
more details.

¢ Trainer-the-Trainer
Workshop 213-214,
covering the two materials
and patterning capstone

courses, for postsecondary

educators Aug. 9-12.

¢ Train-the-Trainer

mann toured the UNN
nanotechnology facilities
and met with key faculty
and administrators.

In Moscow, meetings were
held to discuss the
potential for future
nanotechnology education
collaboration opportunities
with representatives of the
Russian Education
Ministry, the Russian
Corporation for
Nanotechnologies
(Rusnano), and the
International Science and
Technology Center. Dr.
Fonash also gave two
invited presentations at

Mo s c o W& dRusnanotech

International Conference
in Moscow. The hosts from
UNN were extremely
welcoming and hospitable.
It was very interesting for
both the Russian and U.S.
contingents to see how
people around the world
share similar goals and
desires, in regards to
improving nanotechnology
research and education
methodologies.

Workshop 215-2186,
covering the two
applications and
characterization
capstone courses, for
post-secondary
educators, Oct. 47.

¢ Nanofabrication
Manufacturing
Technology capstone
Semester, summer
2010, begins May 17.



A NMT capstone semester

student, utilizing a scanning

probe microscope, to

characterize nanopatrticles, in

the NACK National
teaching cleanroom.

/ﬁl Iearne}

great deal, in
detail, about
nanotechnology.
The resources
available are
AWESOME! o

- Pittsburgh
workshop

attendee
\_

C

@

A member of the Society for
Analytical Chemists of
Pittsburgh performs
synthesis of gold
nanoparticles, a hands
remote activity, during the
Oct. 24 event in Pittsburgh.
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Nanofabrication Manufacturing Technology Capstone

Semester Update

The 32nd offering of the
Nanofabrication
Manufacturing Technology
(NMT) capstone semester is
now under way. A total of 21
students from across
Pennsylvania, have begun
their journey into the world

of nanotechnology.

Four groups have been
assembled, from these 21
nteros

studaents, to form lab teams
for receiving training on the
latest instrumentation. This
hands-on experience is a key
feature of the NMT capstone

semester.

The NMT graduates are
highly sought after
individuals. Upon comple-
tion from the program, these
students will be prepared to
enter the workforce,
continue with their academic
programs at their home
institutions, or enter
undergraduate, or graduate
degree programs, in
numerous STEM-related
disciplines. College
Recruitment Coordinator

Mr. Jamie G. Houseknecht,

NACK Travels to Pittsburgh to Offer Hands

Workshop for Educators

The Society for Analytical
Chemists of Pittsburgh
invited staff members from
the NACK National Center to
provide a one-day
nanotechnology workshop
for middle and high school
science teachers on Oct. 24,
20009.

The workshop was held in
Pittsburgh, PA in the Bayer
Learning Center on the
Duquesne University
campus. There were
approximately 18 teachers
from the local area in
attendance.

The group was introduced to
nanotechnology principles
and applications, and NACK
Center staff demonstrated
how to obtain access to the
free educational resources
on the nano4me.org Web
site.

Attendees stated that the
wor kshop was

informati voa, O
driven, 0 and 0
overvi ew

Additionally, the attendees
mentioned in their
evaluations of the workshop,
that they are now able to

i ncorporate n
into current |
interest in st
and Ai mpl ement
access to instrumentation
within science curriculum
easily.o

In the afternoon, groups
performed a nanoparticle
synthesis laboratory activity,
and the attendees were able
to remotely characterize a
variety of samples utilizing
the Zeiss Ultra 55 Field
Emission Scanning Electron
Microscope (FE-SEM).

This instrument, in addition
to several others, is housed at
Penn State and can be

i \aecessed and controlled

of na

along with fellow NACK col-
leagues, will be in communi-
cation with the 33 partner
institutions across the Com-
monwealth this spring, to
plan for student participation
for future semesters..

Contact Mr. Jamie G.
Houseknecht at 814-865-
5285 or send him an email
at the following address;
juh147@engr.psu.edu, for his
schedule of events, and
future outreach events, and
to keep abreast of other
recruitment activities.

-On

fomirze firahrsany distance via
dghe internea gr eat

notechnol ogy. o
The FE-SEM is available to

promote the use of nano-
characterization equipment
in the classroom and gives
students and educators
access te lugh teah|l o gy
equipmentehat they

toruglimkeo t e

NACK staff have created

Aspur
ottheawise may neveyr lee @liles , 0

several -fidarnemat ¢ 0

nanotechnology laboratory
activities for use by lab
groups across the country,
and are available on the
nano4me.org Web site.

If you are interested in
learning more about remote
access or are interested in
organizing a workshop in
your area, please contact
Amy Brunner at 814-865-
8977, or by email at
abrunner@engr.psu.edu for
more details.
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Upcoming NACK Webinars Scheduled

In collaboration with
MATEC NetWorks, the
NACK National Center has
scheduled the following
series of webinars,
highlighting its offerings,
which are available to
educators. The following
topics will be discussed
during upcoming webinar
events;

e Recruitment for
Nanotechnology
Enrollment (March 26)
8 Techniques and
strategies utilized for
building interest in

ox

Student Spotlight

Name:
Jake Young

Attended the NMT Capstone
Semester:
Summer 2008

Institution:
California University of
Pennsylvania

Current Employer:
ACE Engineering &
Consulting

Position:
Chemist/Water Analyst

nanotechnology, as well
as in other STEM-
related fields of study,
will be discussed.

e Building a NanoLab
(April 23) 0 The
teaching cleanroom
model will be discussed,
as well as equipment
utilized during the NMT
capstone semester.

e Nanotechnology
Applications in
Energy (May 27) 0
Learn how new,
nanoscale materials are

being utilized for
alternative energy use
and storage, for a better
tomorrow. Dr. Travis
Benanti of Solarity, Inc.
will be featured during
this session.

e Nanotechnology
Applications in Food
(June 24)6 How is
nanotechnology
influencing our
nutrition and diet?
Find out during this
event, featuring Dr.
John Floros of Penn
State.

Jake Young, California Univ. of PA

Q: How did the NMT
capstone semester benefit
your education?

AiNot only did
through lectures, but | also
obtained plenty of hands-on
experience, on many highly
technical i nst

Q: How has your experience
helped you in your current
position at ACE Engineering
and Consulting?

Materials Available for Use

The NACK National Center
has available for use,
educational and promotional
material in various formats.

The successful
I nto Your Own
recruitment DVD can be

used to generate student
interest and promote the
capstone semester to
potential students. The
course notes for the NMT

capstone semester, are
available for use on the
nano4me.org Web site.
These can be used to offer
any of the six capstone

n%&@c#n@logm&s[eseof
Hh2y'c8nSH8 used in modular
form to augment existing
courses at your institution.

Ten introductory level
modules are also available to
educators which can be

AfHaving the NMT
semester on my resume,
definitely made it stand out.
During the interviews | had,

lit wds $nf? thath pdinficf © T Y

focus. o

Q: What advice would you
rgivenpetentiakstudents?

fCome prepared
keep an open mind, and have
an attitude of wanting to

|l earn and be th

integrated into existing
classes or serve as an
introduction to
nanotechnology course. The
purpose of these modules is
to teach what
nanotechnology is and how it
is impacting the world in
which we live.

Lastly, a series of remote
access laboratory exercises
has been recently added.

Page3

To register for a NACK series
webinar, visit the
nano4me.org website, or
contact Amy Brunner
(pictured above), by phone

at 814 -865 -8977, or by
e-mail at
abrunner@engr.psu.edu.

il bel i eve
able to talk
knowledgably about
such a new technology,

Ogrea\{Yy%eﬁpe me
secure a job before my

1

graduati on

t hat bei ng

dais o

ere. o

Zquipment
stechnology

NACK Center notes and
laboratory exercises are
available for use. For access
go to the educators tab at
nano4me.org.



Nanotechnology Instructor,
Ms. Alissa Agnello (left) and
SHINE Outreach Coordinator,
Ms. Maureen Devery of North
Seattle Community College.
Learn more about SHINE, by
visiting its website at the
following address:
www.seattlenano.com.

-~

NnThe
student learns in

~

skill s

our program are
both unique and
interdisciplinary;
employers
recogni ze t

-Ms. Agnello

A North Seattle Community
College student develops an
exposed wafer in the
cleanroom at the University
of Washington.

hat
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Partner Spotlight

Ms. Alissa Agnello, the lead
instructor of nanotechnology
education at North Seattle
Community College, located
in Seattle, WA took time to
be interviewed regarding her
involvement with the NACK
National Center.

In 2005, North Seattle
Community College (NSCC),
became the first college in
the Pacific Northwest to offer
an associate of applied
science T degree in
nanotechnology. In 2008,
they also were the first to
offer a one-year certificate
program to their students.
These two degree options
have allowed students from
many STEM-related
disciplines, as well as those
with work experience, to gain
employment with materials -
based industries, such as
aerospace, electronics, and
also other sciences. Itis an
ad8ed benefit that these
courses are transferable to
four-year colleges in
Washington.

Ms. Agnello has been
invol ved in
workshops held at NACK, in
addition to collaboration
between the NSCC and
NACK, that has resulted in
advanced curriculum
development, in the form of
laboratory exercises, course
notes, and other learning
objects. Ms. Agnello also
mentioned that she is very
interested in implementing a
strategy for remote access of
NACK instrumentation into
courses taught at NSCC.

NSCC has also been

fortunate to secure grants
from the National Science
Foundation, in the form of
project grants through the
Advanced Technological
Education program,
establishi
Industry -driven
Nanotechnology Education.

ng

Additionally, NSCC works
closely with the University of
Washington, and the Center
on Materials and Devices for
Information Technology
Research. This is a similar
resource sharing approach
between two and four-year
academic institutions, with
the researcht| institutions,
such as Penn State , or the
University of Washington,
playing a key role.

The academic options at
NSCC have been jointly
developed by the institution,
and also by members of the
Technical Advisory
Committee, which includes
start-up technology
companies, as well as
Fortune 500 companies
(such as Honeywell and

e d WBoemg).oThis shructure gives

local industry an opportunity
to discuss curriculum,
employer needs, and also
desired qualities which
graduates must have to be
successful upon employ-
ment. The student graduates
are sought after not only for
their academic prowess, but
also for their internship
experience, required by the
program for credit, during
which the student earns
significant ands-on
experience.
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& North Seattle Community College

Alissa also mentioned that as a
result of working with NACK,
that NSCC plans to offer a
ATrain the
workshop, for high school
educators, as well as

S e@mmunityecdlisge iRstruztors o r

in the Pacific Northwest, to
Abring

their c |

Attending similar workshops
at NACK, no doubt, has
allowed her to create a
nanotechnology educated
citizenry and community,
which is one of the goals of the
NACK National Center, in the
Seattle area.

She is not stopping there,
however. Ms. Agnello intends
to work with the NACK Alumni
Network Committee to assist
with the development of a
national alumni network,
where students and industry
can interact with one another,
across the country.

At NSCC, she and Ms. Devery
(pictured, upper left) have
established a network of
students, through the Student
NanoAmbassador Program,
which has been very successful.

Wi t h Ms.
ambition, it is obvious to see
how NSCC is leading the way,
for nanotechnology education,
in Washington and the Pacific
Northwest. It is a pleasure to
have NSCC and the efforts of
Ms. Agnel |l 0ds,
colleagues, as partners of the
NACK National Center.

Ms. Agnello can be contacted
by e-mail at
aagnello@northseattle.edu.

NanoTr ai

nanotechnol
assrooms.

o

Agnel |l o0b6s
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Hands -On Workshop Held for Educators

The 38th Hands-On
Educator 6s
recently held from Nov. 17-
19 at the NACK National
Center, at Penn State.

Twenty-four educators,
attended the three-day
event. Material pertaining to
the use of nanotechnology in
everyday life, as well as

di scussi
incorporate laboratory
activities in the classroom,
both at the high school and
college level, took place.

These educators represented

both community college
faculty and secondary
teachers and were from a
total of five states, including
Missouri, New York, West
Virginia, North Dakota, and
Pennsylvania.

During the workshop, the
attendees learned how
nanoscale materials are
processed, characterized,
used in current applications,
and how NACK offers
opportunities for remote
access and laboratory
activities.

In addition to the lecture
component during their
three days at NACK, the
workshop also included a
substantial amount of hands
-on training and teaching,

Upcoming Train

The second year of NACK
National Center Train -the-
Trainer workshops are set to
take place in the coming
year.

This includes three separate
workshops, covering the
entire six course suite, which
makes up the highly
effective Nanofabrication
Manufacturing Technology
(NMT) Capstone Semester.

Wo r

0foOoON

with NACK staff. This not
lordytreinforced matesial
covered during the lecture
activities, but also gave the
educators confidence in
performing exercises, and
learning the proper
procedures of using
complex laboratory tools.

These activities included
trdining am the field
emission scanning electron
microscope and scanning
probe microscopy
instrumentation in the
NACK teaching cleanroom
facility, as well as the
sputtering deposition
process to create gold
nanoparticles. Another,
involved patterning of
nanoscale features, following
a photolithography process.

The attendees left the
workshop with an
appreciation of
considerations that must be
taken into account when
creating nanoscale materials,
as opposed to activities held
within a traditional scientific
laboratory. In their
evaluations, they indicated
that the actdi
specialized, but easily
under stood, o
and exciting,
completion, one can
understand how-to do it
priceless. 0

-the - Trainer Workshops

These workshops will be held
on the following dates;

e 211 and?21® May 10-13
e 213 and 214 August 9-12
e 215 and 21® October 4-7

The first workshop 211-212,
covers laboratory and lecture
activities pertaining to basics
and an overview of nanoscale
processing, as well as safety

attendees stated in their
evaluations that they are
now able to perform the
following at their home
institutions.

e \Write and teach a
course in A
high school.

o  Perform laboratory
activities at their school,
and use remote access
to Asee. O

e  Prepare grants for
advanced technology
activities in their school.

e Attempt to create a
inanoo maj o
current courses already
being taught at their
school.

e Educate students on the

proper use of equipment

and instrumentation,
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nanoo at their

Attendees of the most recent
educatords workshop,
discuss the sputtering

deposition process in order

to create nanopatrticles, with

Mr. Jamie G. Houseknecht of

the NACK National Center.

Arom ™

AThi s wor kshop| is t
most exciting | have
attended in many

r,

years. o

" . -Educatorsé Workshor
utilized in nanoscale
: attendee
processing. /
The next two educator 6s
workshops, will be held April
12-14 and Nov. 1618atthe ﬁ| real ly enj\qyed t
NACK National Center, entire workshop. The
v you Wéur liké t‘é’gtten% V ery information
o elth rone Ie econtact
IRV | at presented and the
o Idgu%gen& 8 (I)dﬁ dr by labs we participated
phone at 814-865-9635 for in were except|lional
mor %etalls and how to
Fur e
register. R
-Educatorsdé wof kshor

aspects. The second work-
shop 213214, covers pat-
terning and nanomaterials

processing techniques. And

the third workshop 215-216,
covers applications and
characterization of nano-
materials. Note, you need
not attend all three. To
register, please contact
Kristen Robinson by phone
at 814-867-3069 or at
kjgl7@psu.edu.

attendee

A group of Train -the -Trainer
workshop attendees,

performing techniques on

one of two scanning probe
microscopes, at the NACK
National Center teaching
cleanroom.



