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http://www.MNmicroscopy.org 

                      

 Date:   Friday, May 3, 2013 

 Location:  Science Museum of Minnesota 

  120 W. Kellogg Blvd., St. Paul 

  Discovery Hall  

 Parking: Science Museum or River Centre  

  parking ramps 

 Schedule 

 7:30 – 8:15 AM Registration, Continental Breakfast, Vendor Displays 

 8:15 – 8:30 AM Welcome 

 8:30 – 9:30 AM R. Lee Penn, Associate Prof of Chemistry, University of Minn. 

  In Situ Characterization of Nanoparticle Aggregation  

 9:30 – 10:30 AM Wei Zhang, Assistant Prof, Institute for Molecular Virology, U of M 

  TEM imaging and 3D reconstruction    

10:30 – 11:00 AM Break and Vendor Displays 

11:00  – 12:00 PM Lynne Osterman, Managing Director, NanoVox, and  

  Steve Campbell, Prof, Electrical and Computer Engineering, U of M 

  The Current State of Nanotechnology  

 12:00 – 1:30 PM Lunch and Vendor Displays 

 1:30 – 1:45 PM Business Meeting 

 1:45 – 2:45 PM Mark Cavaleri, Lead Research Specialist, 3M   

  The Use of Analytical Centrifugation in the Development of Process 
  Control Test Methods 

   2:45  – 3:45 PM      Brittany Nelson-Cheeseman, Assistant Prof, School of Engineering, 
  University of St. Thomas 

  Giant Oxygen Response to Electrostatic Inversion Symmetry Breaking 

  Uncovered by 3-D Electron Density Mapping 

http://www.sci.mus.mn.us/
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Registration 

The cost of the meeting will be $65 for MMS members via PayPal at the link below, $75 for 

nonmembers, and $20 for students/K-12 teachers. The fee includes the meeting, buffet lunch, 

breakfast, coffee breaks and a free pass to the Museum exhibits.  

Reservations must be made no later than April 26th.  

Register online at http://www.mnmicroscopy.org/calendar.html. Or call Bede Willenbring at 651-

236-5470 – include your name, company, phone number and email address. 

Spring Symposium 

continued 

Directions 

The Science Museum's parking ramp can be accessed from either Kellogg Blvd or Chestnut St.  

Enter museum by taking parking ramp elevator to the Lobby level. The River Centre ramp is an 

alternative to the Science Museum ramp. 

The meeting will be held in Discovery Hall. If entering the museum from Kellogg Boulevard, go 

through the Lobby, angle left just after the box office and continue to the stairs/elevators. The 

Discovery Hall is one floor down. 

http://www.mnmicroscopy.org/calendar.html
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Spring Symposium 2013 - Speakers 

 

In Situ Characterization of Nanoparticle Aggregation 

R. Lee Penn, Associate Professor of Chemistry, McKnight Presidential  

Fellow, University of Minnesota 

 

Abstract 

A major research focus in the Penn group is pairing careful solid-state  

characterization with quantitative kinetics of reaction, nanoparticle growth, and phase 

transformations. Particle surfaces play important roles in natural and engineered environmental 

systems, and aggregation state can dramatically change accessible surface area. In addition, 

aggregation state is dynamic, and rates are sensitive to the dynamics of aggregation. Transitions 

between different states of aggregation (e.g., ranging from single-phase fractal aggregates to 

mesocrystals composed of oriented primary nanocrystals to heterogeneous aggregates of two or 

more phases) can be directly linked to evolving kinetics of redox reactions and phase transformation. 

Results from characterization using cryogenic transmission electron microscopy will be presented. 

TEM imaging and 3D reconstruction  

Wei Zhang, Research Assistant Professor, Institute of Molecular  

Virology; Characterization Facility, University of Minnesota  

 

Biography 

As a graduate student in Purdue University, Wei Zhang worked on virus structures  

using cryo-transmission electron microscopy and 3D reconstruction methods. Her  

current research involves studies of virus membrane fusion properties using single particle 

reconstruction and tomography methods. Her future research goal includes study retrovirus 

structures and development of correlative electron microscopy using both fluorescence microscopy 

and TEM.  

 

Abstract 

Interpretation of cryo-transmission electron microscopy images of biological samples is challenging 

due to electron radiation damages to the specimen, low contrast between the macromolecules and 

the frozen buffer, and complexity of the projection images recorded in a TEM. This talk will discuss 

the principle and methods of TEM image processing and analysis, including 2D image averaging, 

single particle 3D reconstruction and electron tomography. These methods help to elucidate the 

structural information of macromolecular complexes. 

http://www.chem.umn.edu/groups/penn/
http://www.virology.umn.edu/investigators/zhang.html
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Spring Symposium 2013 - Speakers 

 

ROUNDTABLE with Lynne Osterman from NanoVox                             
& Stephen Campbell from the University of  Minnesota –      
The Current State of Nanotechnology 

Lynne Osterman, Executive Director of the NanoVox Project; 

Steve Campbell, Professor, Electrical and Computer Engineering, Univ of Minnesota 

 

Biographies 

Lynne Osterman is the Managing Director for NanoVox, a five-state regional, not- 

for-profit mechanism to find and link technology, products, expertise and resources,  

leveraging nanoscale science and nanotechnology to accelerate commercialization  

through increased collaboration. Lynne refers to herself as a “recovering legislator,”  

having served in the MN House of Representatives from 2002-2004. She has since served as a 

lobbyist for a Minneapolis law firm, opened a Twin-Cities legislative-advocacy office for a 

Pittsburgh-based firm and has had her own company for approximately four years.  Prior to, during 

and since serving in the House, Lynne has maintained focus on projects intended to strengthen 

local/state and regional economies, particularly via enhanced manufacturing and science and 

technology advocacy and promotion. The NanoVox project grew out of a former Minnesota-centric 

trade association, MN Nano, moving into a broad-based, inclusive asset-mapping business model 

vs. a “pay-to-play” membership model.  While not a researcher herself, Lynne spends a lot of time 

visiting with both academic and industrial folks in the R&D community, traversing Minnesota, 

Wisconsin, Iowa and both the Dakotas. 

 

Stephen A. Campbell received a B.A. in physics from St. Thomas University and  

an M.S. and Ph.D. in physics from Northwestern University in Evanston, Illinois in  

1977 and 1981, respectively. After a brief stint at Unisys where he worked on  

CMOS, he joined the University of Minnesota in Minneapolis, Minnesota in 1986.  

He is on the faculty of the Department of Electrical and Computer Engineering and  

directs the Nanofabrication Center, one of the NNIN nodes. He has about 200  

refereed publications. His textbook, Fabrication Engineering at the Micro- and Nanoscale (New 

York: Oxford University Press, 1996, 2001, 2006, 2013), has been used in more than 80 U.S. 

schools as well as institutions in Europe and Asia. It has been translated into several languages. 

His work in the area of silicon process technology ultimately led to fundamental changes in the way 

that CMOS transistors are manufactured. More recently, Professor Campbell has worked on 

carbon-based nano-electromechanical devices (NEMS), silicon quantum dots, and thin film solar 

cells. Professor Campbell is a fellow of the IEEE, holds the Sanford P. and Lenore Edgerton 

Bordeau Chair in Electrical and Computer Engineering and is a Distinguished Professor in the 

University’s College of Science and Engineering. 

 

                   cont’d… 

http://www.linkedin.com/pub/lynne-osterman/16/59b/4b7
http://www.ece.umn.edu/facultyECE/ECEFACULTYSTEPHENCAMPBELL.html
http://www.nfc.umn.edu/
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Spring Symposium 2013 - Speakers 

 

The Use of Analytical Centrifugation in the  

Development of Process Control Test Methods 

Mark Cavaleri, Lead Research Specialist, 3M Corporate Research  

Analytical Laboratory 

 

Abstract 

It is often necessary to know the state of the particle size distribution (psd) during manufacturing in 

order to properly control the process and insure the quality of the end product. Most near line psd 

measurements are carried out under conditions that are significantly different than the process.   

These differences typically include re-dispersing the particles in lower viscosity carriers and greatly 

reducing the particle concentration. This raises the question – ‘Are the measurements representative 

of the particles in the manufacturing process?’  This presentation will focus on using analytical 

centrifugation as a primary tool for developing and verifying appropriate measurement methods for 

the characterization of particle systems that accurately characterize the particles during the 

manufacturing process. 

ROUNDTABLE with Osterman & Campbell cont’d… 

 

Abstract 

General overview of current nanotech applications in a variety of industry sectors; an introduction to 

varied examples of research underway or ongoing at the the University of Minnesota leveraging the 

equipment and facilities available to academic as well as private-sector researchers, students and 

graduate students; an introduction to "NanoVox," a regional asset-mapping and collaboration initiative 

intended for interdisciplinary utilization of technology, products, expertise and resources across 

Minnesota, Wisconsin, Iowa and the Dakotas. 

http://www.linkedin.com/pub/mark-cavaleri/3b/64b/3a1
http://www.linkedin.com/pub/mark-cavaleri/3b/64b/3a1
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Spring Symposium 2013 - Speakers 

 

Giant Oxygen Response to Electrostatic Inversion  
Symmetry Breaking Uncovered by 3-D Electron  
Density Mapping  

Brittany Nelson-Cheeseman, Assistant Professor, School of  

Engineering, University of St. Thomas  

 

Biography 

Brittany Nelson-Cheeseman is an Assistant Professor in the School of Engineering at the University 

of St. Thomas. She received her PhD in Materials Science and Engineering (MSE) with a 

designated emphasis in Nanoscale Science and Engineering from the UC-Berkeley in 2009, and 

her BS in MSE from the UW-Madison in 2003. Her work focuses on creating and investigating novel 

nanoscale complex oxide materials for energy applications, which she does by using epitaxial thin 

film growth techniques and synchrotron x-ray characterization techniques. As a postdoctoral 

researcher at Argonne National Lab, she utilized oxide molecular beam epitaxy (MBE) in the Center 

for Nanoscale Materials to craft new materials using the single atomic layer control of MBE. 

 

Abstract 

Many of the attractive properties of oxide materials (such as high temperature superconductivity, 

colossal magnetoresistance, and multiferroicity) are essentially dictated by the transition metal 

crystal field, which is created by the coordinating oxygen ligands.  Here, I will present a novel 

method to tune the positions of these oxygens--and, thus, the crystal field--in oxide thin films via 

electrostatic inversion symmetry breaking. Using the atomic monolayer control of molecular beam 

epitaxy, we order the dopant cations in various patterns within chemically-equivalent single-

crystalline nickelate films. We then map out the 3-dimensional electron density of these thin films 

from one unit cell layer to another using synchrotron surface x-ray diffraction and coherent bragg 

rod analysis (COBRA). This complete atomic structure information allows us to directly investigate 

the chemical cation order and the resulting atomic displacements for each ordering pattern. For a 

particular ordering pattern that breaks electrostatic inversion symmetry, we find giant oxygen bond 

length changes as large as +0.70 A (+35%) and -0.65 A (-33%). The ability to modify the oxygen 

bond lengths by this magnitude, while still maintaining the overall chemical equivalency of the 

material, could have far-reaching implications for re-envisioning the electronic, magnetic and orbital 

properties of well-known oxide materials. 

http://www.stthomas.edu/engineering/faculty/bbNelsonChee.htm
http://www.stthomas.edu/engineering/faculty/bbNelsonChee.htm
http://www.stthomas.edu/engineering/faculty/bbNelsonChee.htm


MMS Corporate Sponsors 

Corporate Sponsors are the backbone of financial support for the Society. These members make it possible 

for the Society to support Project Micro and to cover many expenses of the regular meetings and the Spring 

Symposium. MMS gratefully acknowledges the Corporate sponsorships provided by the following 

companies in 2012-2013. To become a Corporate Sponsor, complete and return the MMS membership form 

at the end of the newsletter. 

 
Joel Ash Focus Precision Instruments  952-380-3696 

John Benson  Thermo Fisher Scientific   608-826-9049 

Nick Bulloss Tescan USA   608-556-6723 

Dave Bush IXRF Systems, Inc.  512-386-6100 

Bill Chauvin Oxford Instruments USA  608-831-0760 

Melissa Dubitsky Tousimis Research Corp.  301-881-2450 

Matt Dugas Advanced Research Corp.  651-789-9000 

Chris Frethem  Characterization Facility at the U of MN 612-624-4652 

Jeff Gschwend  Hitachi High Technologies   847-816-6098 

Larry Hanke, P.E. Materials Evaluation & Engineering, Inc.  763-449-8870 

Gary Hawkinson  FEI Company    608-291-0157 

Jerry Jasso Ted Pella, Inc.   800-237-3526 x 244 

Mark Kelsey  Bruker AXS Microanalysis   708-386-9684 

Stacie Kirsch  Electron Microscopy Sciences / Diatome 215-412-8400 

Laurie Krupa EDAX   312-238-0260 

Lori La Vanier Evans Analytical Group, LLC  952-641-1242 

Linda Lutz  Mager Scientific, Inc.   734-426-3885 

Peter McSwiggen  McSwiggen & Associates   612-781-2282 

Robert Mierzwa  JEOL USA, Inc.   920-803-8945 

Steve Nagy Gatan, Inc.   612-616-9557 

Mark Nelson Microscopy Innovations, LLC 715-384-3292 

  IXRF Systems, Inc.  281-286-6485 

Eugene Rodek SPI Supplies/Div. of Probe, Inc. 610-436-5400 x 109 

Indy Rooney Applied Precision, Inc.  425-557-1000 

Jean Schlosser Crane Engineering & Building Science 763-557-9090 

Jim Smith  Carl Zeiss NTS  978-395-5553 

Dehua Yang Ebatco   952-334-5486 

Peter Yurek Medtronic Inc. 

 

 
If any Corporate Sponsors are missing from this list, please contact Jason Heffelfinger  (763-514-1021, 

jason.r.heffelfinger@medtronic.com). 
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The Minnesota Microscopy Society would like to express sincere thanks to our Sustaining and Patron Members. 

These members provide financial support to the organization above the standard membership fee. This 

additional support makes it possible for MMS to maintain its financial well being. To become a Patron or 

Sustaining Member, complete and return the MMS membership form at the end of the newsletter. 

MMS Sustaining Members 

Michael Coscio  Medtronic Inc. – Retired Steven Skorich Medtronic Inc., Brooklyn Ctr. 
 

MMS Patron Members 

Steven Axdal      Seagate Technology, Mpls Jeffrey Payne 3M Company, St. Paul 

Andrew Back GE Water & Process Technologies   Robert Peterson 3M Company, St. Paul 

Paul Baker Medtronic Inc., Mounds View Ky Pham                  Medtronic Inc., Mounds View 

Dale Case  Aerotek Scientific, Oakdale  Oanh Pham 3M Company, St. Paul 

Carolyn Casoria         Honeywell Inc., Plymouth Paul Resler            3M Company, St. Paul 

Rick Freiberg  Seagate Technologies, Richfield Alice Ressler U of M CharFar, Mpls 

Robert Hafner U of M CharFar, Mpls Bill Stratton 3M Company, St. Paul 

Jeff Haggerty Haggerty Analytical, St. Paul Park Mary Swierczek 3M Company, St. Paul 

Lisa Lagoo Medtronic Inc., Mpls Jerry Tangen JEOL USA Inc., Monticello 

Robert Lundquist  Boston Scientific, Mpls Joseph Tersteeg ARC Technologies, White Bear 

Brian McAdams University of Minnesota, Mpls Jeff Thole Macalester College, St. Paul 

Alon McCormick University of Minnesota, Mpls Oden Warren Hysitron, Inc. 

Stuart McKernan    3M Company, St. Paul  Bede Willenbring     H.B. Fuller Co., St. Paul 

Cindy Moes Little 3M Company, St. Paul  Mark Windland Honeywell, Plymouth 

Augusto Morrone Seagate Technology, PLC, Blmngtn  Mike Wroge Cymbet Corp., Elk River 

Ev Osten 3M Company - Retired Elizabeth Wurdak St. John's University 

Ann Palmer             University of Minnesota, Mpls Chris Wurst ARC Technologies, White Bear 

  Karen Zaruba University of Minnesota, Mpls 

  

  

  

  

   

  

  

 

   

 

MMS BOARD and OFFICERS 2012-2013 

 
MAS Representative: Michael Coscio, Medtronic 

Inc. (retired), 12650 88th Ave N.,  

Maple Grove, MN 55369;  

(763) 493-3500; mikecoscio@comcast.net  
 
Project MICRO Director: Jeff Payne, 3M Center, 

Bldg. 201-BE-16, St. Paul, MN 55144-1000; 

(651) 733-2352; jjpayne@mmm.com  
 
Corporate Liaison: Jason Heffelfinger, Medtronic 

Inc., 6700 Shingle Creek Parkway, Brooklyn 

Center, MN 55350; (763) 514-1021; 

jason.r.heffelfinger@medtronic.com   
 
Webmaster: Stuart McKernan, 3M Center, 

Bldg. 201-BE-16, St. Paul, MN 55144-1000; 

(651) 736-5993; smckernan@mmm.com  
 
Newsletter Editor: Maria Graff, Maria Graff 

Communications, Minneapolis, MN; 

mariagraff@me.com  

 
 

President: Alon McCormick, Univ. of Minn., 

421 Washington Ave. SE, 

Minneapolis, MN 55455-0132;  

(612) 625-1313; mccormick@cems.umn.edu  
 
Past-President: Dale Case, Aerotek Scientific,  

270-4N-04 

Maplewood, MN 55144-1000; 

(651) 736-0491; djcase2@gmail.com   
 
President-Elect: Larry Hanke, Materials Evaluation 

& Engineering Inc., 

13805 1st Avenue North, Suite 400, 

Plymouth, MN 55441;  

(763) 449-8870; hanke@mee-inc.com   
 
Secretary: Patricia Sanft, H.B. Fuller Co.,  

P.O. Box 64683, St. Paul, MN 55164;  

(651) 236-5384; patricia.sanft@hbfuller.com  
 
Treasurer: Bede Willenbring, H.B. Fuller Co., 

St. Paul, MN; (651) 236-5470; 

treasurer@mnmicroscopy.org 
 

mailto:mikecoscio@comcast.net
mailto:jjpayne@mmm.com
mailto:jason.r.heffelfinger@medtronic.com
mailto:smckernan@mmm.com
mailto:mariagraff@me.com
mailto:mccormick@cems.umn.edu
mailto:djcase2@gmail.com
mailto:hanke@mee-inc.com
mailto:hanke@mee-inc.com
mailto:hanke@mee-inc.com
mailto:patricia.sanft@hbfuller.com
mailto:treasurer@mnmicroscopy.org
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Minnesota Microscopy Society – Membership Form 

All microscopists are urged to support their Society at one of the membership levels offered below. Often, 

supervisors will support MMS memberships out of their project budget because they recognize that it is a very 

inexpensive way to maintain and increase the skills of their microscopists. If you have been a member over the 

years and recognize the value of MMS to the community of microscopists it serves, consider upgrading your 

membership this year to the patron or sustaining level. Thank you. 

Name__________________________________Dr  □     Mr  □     Ms  □   Phone  (______)___________________ 

  

Affiliation_______________________________________________Position _________________________________ 

  

Address___________________________________________________________________ZIP__________________ 

  

E-mail address _________________________________________________________________________________ 

  

(Newsletter notifications will be e-mailed to the address above.)  

Check here  □  if you do NOT want your name and address to appear in the Society directory. 

Are you an MSA member?  □        MAS Member?  □ 

Student ($5-$9)  □        Basic ($10-$24)  □        Patron ($25-$99)  □        Sustaining ( > $100)  □ 

Payment:      Check  □        PayPal  □  (Please go to http://www.mnmicroscopy.org/MMSMembership.html to 

 make your payment via PayPal.) 

Make checks payable to MMS and mail to our Treasurer: 

Bede Willenbring, MMS Treasurer 

4763 Decatur Ave. North, New Hope, MN  55428-4402 

E-mail: Treasurer@MNmicroscopy.org 

Please visit the MMS website, http://www.mnmicroscopy.org/MMSform.pdf,  for a pdf version of the membership 

form that can be filled in online, printed and mailed or saved and emailed. To pay via credit card, please go to 

http://www.mnmicroscopy.org/MMSMembership.html. 

Other Board Members 

Peter McSwiggen, McSwiggen & Associates  

St. Anthony, MN; PMcS@McSwiggen.com  

Ann Palmer, University of Minnesota   

Dept. of Pediatrics, Mpls, MN; palme003@umn.edu 

http://www.mnmicroscopy.org/MMSMembership.html
mailto:treasurer@mnmicroscopy.org
http://www.mnmicroscopy.org/MMSform.pdf
http://www.mnmicroscopy.org/MMSMembership.html
mailto:PMcS@McSwiggen.com
mailto:palme003@umn.edu

