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S C O P E  

Motivation 
Since the invention of the scanning tunneling microscope (STM) in 1981 by Gerd Binnig and 
Heinrich Rohrer (Nobel Prize in Physics 1986), scanning probe microscopy (SPM) techniques have 
dazzled scientist and engineers in nearly every field from natural sciences to liberal arts, and 
nucleated the new discipline of Nanoscience and Nanotechnology. The birth of such a highly 
interdisciplinary field is an attest to the changing times in a world that moves from educating 
specialists to generalists. The true power of SPM techniques, which assisted in removing 
boundaries between disciplines, lays in its simplicity to provide access to the nanoworld in terms of 
visualization and manipulation. Hence, it is only perceivable that SPM offers an outstanding 
educational tool for schools. 
 
Objective 
The overarching objective of the NUE UNIQUE Program is to develop a nationally replicable model 
of a sustainable and up-to-date undergraduate teaching laboratory of scanning probe methods 
applied to nanosciences and nanotechnology. To this end, a partnership between researchers and 
educators at the University of Washington (UW) and the North Seattle Community College (NSCC), 
and two companies - Nanosurf, AG (Liestal, Switzerland) and nanoscience Instruments (Phoenix, 
AZ) has been forged within this partnership a new paradigm of initiating, operating and maintaining 
a SPM laboratory will be developed and tested that provides a truly hands-on experience in a 
classroom laboratory setting for a small number of students per instrument involving a variety of 
SPM techniques and nanoscience/engineering topics. 
 
Preface 
Like the first and second, this third workshop organized within the boundaries of this paradigm of 
initiating, operating and maintaining a SPM laboratory serves a class of 16 undergraduate students 
of diverse academic background with a one-week hands-on experience in small groups of 4 
students per instrument. The students gain experience in a variety of different areas from protein 
adsorption kinetics, contact mechanics, polymer relaxation, Van der Waals and capillary forces to 
quantum mechanical properties. 

 
 
 
 

NUE UNIQUE 
 
 

René M. Overney 
Director 

 
roverney@u.washington.edu 
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O r g a n i z a t i o n  o f  t h e  2 0 0 9  S P M  W o r k s h o p   

Format – Daily Schedule 

Monday Tuesday Wednesday Thursday Friday 
July 6 July 7 July 8 July 9 July 10 

9:00 a.m. 
Welcome 

Profs Overney, 
Sarikaya 

Milnor-Roberts Room 

8:45 – 9:30 a.m. 
Individual Group 
Lecture by TA on 

Lab Unit Topic  
Location as per  
Table 1 below 

8:45 – 9:30 a.m. 
Individual Group 
Lecture by TA on 

Lab Unit Topic  
Location as per  
Table 1 below 

8:45 – 9:30 a.m. 
Individual Group 
Lecture by TA on 

Lab Unit Topic 
Location as per  
Table 1 below 

8:00 – 8:45 a.m. 
Individual Group 
Lecture by TA on 

Lab Unit Topic 
Location as per  
Table 1 below 

9:15 – 10.00 a.m. 
Lecture: 

Introduction to 
SPM 

Prof Overney 
Milnor-Roberts Room 

9:30 – 5:00 p.m. 
 

Work on Lab 
Units in Assigned 

Groups 
(see Group 

Assignment Sheet) 

9:30 – 5:00 p.m. 
 

Work on Lab Units 
in Assigned 

Groups 
(see Group 

Assignment Sheet) 

9:30 – 5:00 p.m. 
 

Work on Lab Units 
in Assigned 

Groups 
(see Group 

Assignment Sheet) 

8:45 – 2:30 p.m. 
 

Work on Lab Units 
in Assigned 

Groups 
(see Group 

Assignment Sheet) 
10:15 – 11.00 a.m. 
Lecture: Interaction 

Forces, and 
Contact Mechanics 

Prof Overney 
Milnor-Roberts Room 
Wilcox Hall (2nd Floor) 
11:15 – 11:45 a.m. 

GEMSEC and  
Biomimetics 
Prof Sarikaya 

Milnor-Roberts Room 
Wilcox Hall (2nd Floor) 

Lunch in 
Assigned Groups 

1:00 p.m. 
Laboratory 
Lab Unit 1 
AFM - NC 

First Hands-On 
Atomic Force 

Microscopy (AFM) 
Wilcox 233 and 235 

 

 
 

Table 1:  Lab Unit Location and Group Schedule 
 Tuesday Wednesday Thursday Friday 

Lab Unit 2 
AFM-Bio 

Roberts 121 
Chris So 

Group 1 Group 4 Group 3 Group 2 

Lab Unit 3 
AFM-Forces 

Wilcox 235 
Dmitriy 

Khatayevich 

Group 2 Group 1 Group 4 Group 3 

Lab Unit 4 
   LFM      

Benson 319     
Dan Knorr 

Group 3 Group 2 Group 1 Group 4 

Lab Unit 5 
STM 

Wilcox 233 
Lakshmi 

Kocherlakota 

Group 4 Group 3 Group 2 Group 1 

 

“Homework”: Involves reading of the background information of the day and 
answering the theoretical questions. Due before the lecture next day. 

Friday 2:30 – p.m. 
Final Remarks 

Certificates  
Profs Overney, Sarikaya 

Milnor-Roberts Room  
Wilcox Hall (2nd Floor) 

    3:30 p.m. Adjourned 
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O r g a n i z a t i o n  o f  t h e  2 0 0 9   S P M  W o r k s h o p   

Local Map 

 
 
 
 

Parking Information at the UW: http://www.washington.edu/commuterservices/get_to_uw/maps_directions/   
 

Transportation from SEATAC airport:   
- Metro bus (least expensive) go to trip planer at: http://tripplanner.metrokc.gov/cgi-bin/itin_page.pl?resptype=U 
- Shuttle Express (~ $ 20-25) go to: http://www.shuttleexpress.com/index.html 

Roberts Hall
(AFM – BioLab)

Benson Hall 
(LFM – Lab) 

Wilcox Hall – AFM/STM Labs
& Milnor Roberts Room
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O r g a n i z a t i o n  o f  t h e  2 0 0 9  S P M  W o r k s h o p   

Local Map 
 

Rm 235
NUE-UNIQUE

SPM Lab

Rm 233 -
NUE-UNIQUE

SPM Lab

Map of Wilcox 2nd Floor

To Roberts Hall & Mueller Hall

Entrance on
1st Floor

Stairs to 
2nd Floor

Stairs to 
2nd Floor

Entrance on
1st Floor

Entrance on
1st Floor

Rm 235
NUE-UNIQUE

SPM Lab

Rm 233 -
NUE-UNIQUE

SPM Lab

Map of Wilcox 2nd Floor

To Roberts Hall & Mueller Hall

Entrance on
1st Floor

Stairs to 
2nd Floor

Stairs to 
2nd Floor

Entrance on
1st Floor

Entrance on
1st Floor

 
W o r k s h o p  C o n t a c t s  

Shared Experimental Facilities 
of GEMSEC 

Milnor Roberts  
Room 
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René M. Overney, Director 
NUE UNIQUE 
University of Washington, Seattle, WA 98195 
 

roverney@u.washington.edu 
Phone: (206) 543-4353 

 

Dan Knorr, Coordinator 
NUE UNIQUE 
University of Washington, Seattle, WA 98195 
 

knorrdb@u.washington.edu  
Phone: (206) 616-6988 

 

N U E  U N I Q U E  P A R T N E R S  &  S P O N S O R S  

 
o UW - Genetically Engineered Materials Science & 

Engineering Center GEMSEC (NSF-MRSEC)  
 

 
o UW - Center for Nanotechnology (CNT)  

 
 

 
o North Seattle Community College (NSCC), Seattle, WA  

 
 

 
o Nanosurf, AG (Liestal, Switzerland)  

 
 

NUE UNIQUE (Nanotechnology Undergraduate Education - Using Nanoscience Instrumentation for 
Quality Undergraduate Education), Grant 0634088, is a National Science Foundation sponsored 
program. 

 



   2009Laboratory Course   8

 

B i o g r a p h i c a l  S k e t c h e s  

Instructors 
 

René Overney (roverney@u.washington.edu, Prof. in Chemical Engineering) is known for his pioneering 
work in nanorheology and transport properties. His group has developed various SPM nano-characterization 
methods particularly applicable to polymer science and related technologies. The research of his group 
ranges from mesoscale material aspects in photonics, optoelectronics, electronic storage media, separation 
membranes, tribology to human implant technology.  Overney coauthored one of the early textbooks in 
Nanoscience (Nanoscience, World Scientific 1998), and is teaching on the undergraduate and graduate level 
nanoscience related courses since 1996. 

Mehmet Sarikaya (sarikaya@u.washington.edu, Prof. in Materials Science and Engineering) is known for his 
pioneering efforts and ideas in Molecular Biomimetics. By merging recent advances in molecular biology and 
genetics with state-of-the-art engineering and nanocharacterization from the physical sciences, his and his 
collaborators’ goal is to shift the biomimetic materials science paradigm from imitating Nature to designing 
materials to perform artificial nanofunctions. It is the intent to combine Nature’s proven molecular tools, such 
as proteins, with synthetic nanoscale constructs to make molecular biomimetics a full-fledged methodology. 
To this end, at the Genetically Engineered Materials Science and Engineering Center, an NSF-MRSEC, 
Sarikaya is directing a multidisciplinary team with diverse expertise to genetically select inorganic-binding 
short polypeptides, tailoring them via molecular manipulation and bioinformatics to make heterofunctional 
molecular constructs and using them as synthesizers, assemblers, and molecular erectors in materials 
science and medicine. 

Teaching Assistants 

Dmitriy Khatayevich (dk25@u.washington.edu), currently a graduate in the group of Prof. Mehmet Sarikaya 
is working in the Genetically Engineered Materials Science and Engineering Center (GEMSEC). He is 
interested in applications of bio-inspired materials and molecular engineering. In his current project he uses 
the STM extensively. 

Dan Knorr (knorrdb@u.washington.edu), currently a 4th year graduate student, is studying with 
Dr. René Overney and Dr. Alex Jen in the fields of atomic force microscopy and photonic materials.  Dan 
earned B.S. and M.S. degrees in chemical engineering at Texas A&M University and then spent five years in 
the chemical industry as a process engineer with Chevron Phillips before returning to school to pursue a 
Ph.D. 

Lakshmi Kocherlakota (lakshmik@u.washington.edu) is a 2nd year graduate student studying with 
Dr. René Overney.  Lakshmi received a BS in Chemical Engineering and a M.S. from the Indian Institute of 
Science, Bangalore (IISc), India, and has five year work experience as engineer and scientist at GE 
Advanced Materials  (GE ITC, India) and in Defense R&D Organization in India. 

Chris So (crso@u.washington.edu) graduated in 2006 with a BS from the Biochemistry program at the 
University of Washington. He is currently a graduate student in the Materials Science and Engineering 
Department working with Prof. Mehmet Sarikaya at the Genetically Engineered Materials Science and 
Engineering Center (GEMSEC). He is interested in bio-inspired materials and molecular biomimetics, 
particularly in using the AFM as a tool for their study. 
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W o r k s h o p  P a r t i c i p a n t s / I n s t i t u t i o n s  

Institutions and Departments of NUE UNIQUE Participants (2007-2009)  

Institutions Departments/Disciplines/Programs 

Augusta State University, Augusta, GA Chemistry 

Brown University, Providence, RI Chemistry 

California State University, Long Beach, CA Physics 

Florida State University, Tallahassee, FL Mechanical Engineering 

Green River Community College, Auburn, WA Chemistry 

Harvey Mudd College, Claremont, CA Engineering 

Lehigh University, Bethlehem, PA Chemical Engineering 

Louisiana State University, Baton Rouge, LA Biological Engineering 

North Seattle Community College, Seattle, WA Nanotechnology 

Michigan Technological University, Houghton, MI Biomedical Engineering 

Seattle University, Seattle, WA Biology 

University of Alabama, Huntsville, AL Chemical Engineering 

University of British Columbia, Vancouver, BC Electrical and Computer Engineering 

University of Washington, Seattle, WA Aeronautics and Astronautics 
 Bioengineering 
 Biochemistry 
 Biology 
 Chemistry 
 Chemical Engineering 
 Computer Science 
 Electrical Engineering 
 Materials Science & Engineering 
 Mechanical Engineering 
 Physics 

University of Wisconsin-Madison, Madison, WI Materials Science 

West Virginia Wesleyan College, Buckhannon, WV Chemistry 

Whitman College, Walla Walla, WA Chemistry 

 


