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D. Sherman:	Pankaj Sharma is the Associate Director of Dis-

covery Park founded in 2001. Discovery Park consists of numerous 
buildings housing Centers that direct Purdue’s cutting-edge inter-
disciplinary research programs. Dr. Sharma is a nuclear physicist. 
With his extensive experimental background, he understands 
science from the ground up. After a distinguished research career, 
he decided to move over to scientific management in higher edu-
cation, academic institutions, and the problems unique to these 
environments. To that end, he earned an MBA in Operations and 
Marketing, and then moved into the position of Assistant Director 
of Discovery Park. He participates in all areas necessary to bring 
together mainly privately funded major building structures and staff 
hiring along with interaction with the community and the region in 
order to make the vision really work.  This new interactive research 
initiative is possible largely through effective marketing of ideas to 
private investors, faculty, students, staff, and community leaders. I 
want to welcome Dr. Sharma, who will discuss marketing strategies 
applicable to core facilities.

Dr. Sharma:	 During my 20-year research career I was involved 
with projects to develop a new type of dating called “accelerator 
mass-spectrometer.”  This greatly improved on the conventional 
carbon-14 dating in both time-scale and speed of determination. I 
worked with accelerators at the University of Pennsylvania and the 
University of Rochester before coming to Purdue. 

The NSF provides only 50% of the funding needed for the Pur-
due accelerator while the rest has to be raised from other sources. 
We are required to have a 50% rate for NSF users and then we have 
normal rates for nonprofit organizations and commercial rates 
for external projects. This experience of managing the accelerator 
facility and developing a strong user base to cover the operating 
costs led me to my interest in the operation and marketing aspects 
of management. I would like to share with you what I have learned 
and the concepts that I think will be applicable to you.

First I’d like to give you a definition of what is meant by 
research facility.  Then I’m going to give you some marketing 
concepts that will clarify some of the concepts that have already 
been presented by Don Blewett (Microscopy Today, Jan. 2007). I’ll 
give you some tips about marketing and what I see as challenges in 
running a research core facility. I’d like to describe to you a couple 
of industry programs that may be associated with your facility. 
Finally, I am going to talk in terms of metrics or how to judge the 
performance of a research core facility.
Definition:  A research core facility can be defined as the follow-

ing:

1) supports multiple investigators
2) consists of both physical facility and infrastructure to undertake 

or support the research
3) is managed at the department level, college level, or upper ad-

ministration level, or a combination of any of these entities.
4) The main purpose of a Research Core Facility is to exploit 

the economy of scale, which could be in terms of scheduling, 
maintenance, central staffing, and combined physical resources. 
This enables collective marketing and business planning with 
collective support from a business office to help manage your 
facility.

5) And also, as Debby pointed out, Purdue is a land grant university 
and we have a mission called “Discovery, Learning, and Engage-
ment.”  Connecting with the community, connecting with the 
researchers, and connecting with industry’s users are our prime 
goals here, and we have a mission to give back to the state. So it 
is very important for us to connect with industry partners.

In order to have an effective core facility:
• The scientific and technical leadership must be provided by a 

person who is really very technically competent.
• There must be business office support provided by the depart-

ment where the facility is located or at the central level.  
• The Research Core Facility should work with the “Costing Of-

fice” to determine the rates for various services.  
• The Research Core Facility needs to interact with Human Re-

sources to solve challenges related to personnel matters.
As far as Financial Planning is concerned:
• Capital equipment costs typically come from external grants or 

from gifts.
• Maintenance, operations, and support expenses typically come 

from user fees, contracts, or support from the academic unit.
• A number of recharge centers can be clustered together so as to 

share common facilities and support services.
We have recently come up with a new term called Strategic 

Research Core.  This concept is currently still in the planning 
stage but it might be useful for you to understand the concept.  
What do we mean by Strategic Research Core? If we really want 
to take our university to the next level we need to identify certain 
research cores that we need to have, no matter what happens, and 
we need to allocate the resources in order to run them efficiently.  
So, at Purdue University, we define a Strategic Research Core as a 
facility that serves a large interdisciplinary community and is sup-
ported collectively by the higher administration, colleges/schools, 
and departments.  A faculty member or a senior staff member will 
lead such a core. 

Now we need to define the user or customer of the core facility.  
A customer is a person who brings us his or her wants; the customer 
has a need. But how do we go about satisfying those needs? There 
are a number of different kinds of needs such as:
1. Stated needs
2. Real needs
3. Unstated needs
4. Delight needs.  An example of a delight need is when two people 

who have had no previous interaction are introduced through 
the core facility and eventually this leads to a productive interac-
tion.

5. Secret needs—If the data is identified as coming from a facility at 
a very well known institution, it essentially has a “brand” name 
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IXRF Systems, Inc. 15715 Brookford Dr, Houston, Texas, 77059 (Tel): 281/286-6485 (Fax): 281/286-2660 
www.ixrfsystems.com 

IXRF does not stratify their software suite into low, medium, and high-end levels; there’s only 
one high-end package that includes a myriad of Spectra Analysis, Image Analysis, X-ray

Mapping, and unsurpassed SEM/EDS Automation.

Free Software Upgrades for Life...no compromises. 

Si-Li EDS Detectors, 
IXRF offers guaranteed, premium 
< 130eV, resolution Si-Li detec-
tors. (*industry standard detector 
resolution 133-138eV) that carry a 
three year warranty. 

New 30mm2  at 133eV, three 
year warranty available for cost 
effective fast X-ray Mapping. 

X-Beam, Micro XRF, 
40-60 micron spot. 10,000 times more 
analytically sensitive than EDS. Out 
performs WDX for less than half the 
cost.

50mm2 Silicon Drift Detector, the largest Active 
Area in the industry (50mm2).  133eV resolution, 
with optimum peak stability, and high input count 
rates. Who says “Bigger isn’t better”? 

fX SEM XRF, 
400-1000 micron spot. 10,000 
times more analytically sensitive 
than EDS. 
Perfect for environmental applica-
tions as well as  non-conductive 
samples. 

Beating the Competition is Easy, 
When You’ve Got Products They Don’t Offer! 
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and is considered that much more desirable. The desire for this 
perceived quality is called secret needs.

In order to develop marketing concepts, you have to first iden-
tify what your customers want and their needs.  Then you have to ask 
yourself the question, “Do I have what the customer really needs?” 
You have to determine if you can provide the needs and then align 
all the functions of your business or facility to focus on fulfilling 
the needs of the customers to keep your customers satisfied.  They 
will change their behavior dependent upon whether your service 
is good or not, whether there is another competitor that shows up, 
maybe on the same campus—a better instrument, better equipment, 
better facility, and so forth. 

This is a modern customer-oriented marketing view, and we 
need to define our customers and stakeholders. Our customers 
typically are researchers, internal and external.  There are students, 
people from industry, friends, alumni, foundations, and funding 
agencies—they’re all our customers.  At the same time, you need 
to be thinking about the university administration because you 
are going to need some support from them. So make sure that you 
market your facility well to the university administration.

Then what we have is the front-line employee—the people who 
are really sitting day and night preparing the samples and getting 
the data. I consider the front-line employees also our customers.

Then we have Top Management.  The director/manager is 
responsible overall for running the facility.  So he/she will sit at the 
bottom, but everyone else around is going to be customers. 

Now, do we really have to market our facility to friends and 
alumni?  We have seen from our experience that marketing our 
facility to friends, alumni, and sometimes certain foundations will 
allow us to get some gifts, and we’ll be able to subsidize the opera-
tion and acquisition of the new equipment.  This is very important 
for you to think about in the marketing of your facility.
Elements of a Marketing Plan: You are going to develop a mar-
keting strategy.

The first step is the Situation Analysis.  There are three instru-
ments, called the “5 Ps of Marketing,” “5 Cs of Marketing,” and 
“SWOT Analysis.” One other term that Don Blewett introduced 
(Microscopy Today, January, 2007) is that we need to arrive at some 
sort of a target market.  Now what do we mean by “target market”?  
For example:  Suppose that at Purdue University, we have 2,000 
faculty members, but not all the faculty members would be really 
interested in using our facility because they are from liberal arts or 
management. A further understanding shows that a lot of faculty 
have different kinds of research interests that do not fit with the 
use of our facility.  Therefore, the number of potential users drops 
to 750.  Then we go back and not all of the faculty members have 
research grants to support or pay for the users.  Now we have about 
500 potential users.  Therefore, our target market is about 500 fac-
ulty members out of an initial 2,000.  Now each faculty member 
has two graduate students, so we can multiply 500 by 2 and that 
comes to 1,000 students.  Therefore, 1,000 students + 500 faculty 
members—this is a target, and 1,500 researchers could be using 
our facility.  Try to do that kind of back-of-the-envelope calcula-
tion to understand how many people might be using your facility 
at some point.

The next step is called the “marketing mix decisions.”  You 
need to really define some of the specifications of your services.  
You need to think about your pricing decisions--how you’re going 

to come up with the rates for your services.
The last step is the “rolling out plan”.  You need to roll out 

your services. Then you need to go back and continuously moni-
tor how your customers are feeling about your facility.  What do 
they perceive about your facility?  What do they think about the 
quality of your services, and so forth?  You need to continuously 
monitor and adapt to the needs so the customers will keep using 
your facility.  Technology will change—new areas will arise, such 
as nanotechnology and nanoscience—you need to increase your 
market and think about it—what your customers are going to be 
needing in the next 5-10 years, and so forth.  So you need that 
continuous improvement.

5 Cs of Marketing.  We are going to go through a kind of exercise 
to help you understand how to market your facility. This is called 
the “5 Cs of Marketing.”
• The first “C” stands for Company.  You need to clearly define 

your product line or service line.  You need to come up with the 
culture of your organization.  You need to define your mission 
and vision, technology, and so forth.

• The second “C” stands for Customer.  Again, you need to think 
about the market size or target market.  What are the tangible 
and intangible benefits that you can provide to your customers?  
And also, you need to understand how customers make a deci-
sion about whether they should come to you or not.  How often 
will they want to use your facility?  How long do they want to 
use your facility?  You need to have some sort of idea by talking 
to your customers.

• The third “C” is for Competitors.  These could be actual com-
petitors, such as another facility at the university that provides 
similar services. 

• The fourth “C” is called Collaborators.  You can start forming 
alliances with existing competitors, so you do not need to com-
pete; you can have an internal understanding.

• The fifth “C” is called Climate.  There’s a government policy; for 
example, NSF has imposed conditions saying that we can only 
charge 50% of the rate.  The university policy will be there so you 
need to think about how that affects what you do. Also, you need 
to continuously think about the technological advancements in 
your field.

5 Ps of Marketing.	 The second instrument that will help 
you understand some of the marketing concepts is called the “5 Ps 
of Marketing.”  
• The first “P” stands for Product.  Again, what are the charac-

teristics of your product?  What are the characteristics of your 
services?  What is the quality associated with your facility?

• The second is called Price.  You need to have a pricing strategy, 
and this may be different depending upon if you have competi-
tion or if you are the only one on the campus.  If this is the first 
time you are introducing your services, it’s a different kind of 
pricing strategy called “penetration.”  How do you penetrate 
the market when there are a number of other competitors out 
there?

• The third “P” stands for Place or distribution.  What channel 
are you going to use in providing those services?  Is it possible 
to do some remote interaction to reach customers who are at a 
distance from the facility, or do the customers have to physically 
be on the premises. 

• The fourth “P” is called Promotion.  How would you go about 
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advertising your facility? 
• The fifth “P” is called Politics/Packaging/People/Process—these 

are some of the words people use.  Again, this comes back to 
federal guidelines/policies, university policies, and technological 
advances.

SWOT analysis: The third instrument that Don introduced 
is called the SWOT Analysis.  This lets you understand a little bit 
better where you stand. A good understanding of SWOT Analysis 
will allow you to understand your stance, correct your weaknesses, 
and capitalize on a golden opportunity that might come up.

The SWOT Analysis consists of two parts: 1) Internal Analysis 
and 2) External Analysis.

Internal Analysis consists of strengths and weaknesses; you 
need to also think about your culture.  You need to think about your 
resources and your infrastructure.  This means financial infrastruc-
ture, physical infrastructure, and people infrastructure.  You need 
to think in terms of your operational efficiencies, capacity, brand 
awareness, and market share.

External Analysis consists of opportunities and threats, and 
then you think about your competitors.  Think in terms of tech-
nological trends during the next 5-10 years—what’s happening?  
What are the political and regulatory environments around your 
facility? 

Now Elaine (Humphrey, Microscopy Today, Jan. 2007) has 
shared a document that’s called a Strategic Planning document.  It’s 
a very simple concept.  Systematic planning will help you to identify 
and adapt to expected changes.  So essentially, to start, where are 
you right now?  That’s called Point A. Where do you want to go?  
That’s called Point B.  And then you need to have some sort of goals 
associated with what you want to accomplish—short-term goals, 
medium-term goals, and long-term goals.  For example, short-term 
goals may be 0-1 year, medium-term goals may be 1-3 years, and 
long-term goals, 3-5 years. So, how do you want to go from Point 
A to Point B? Then how are you going to know that you have ar-
rived at Point B?  This means you have to think in terms of metrics, 
and if you want to go from Point A to Point B what resources are 
needed?

There are a number of communication platforms you can 
use, and this is a big laundry list.  You need to think in terms of 
advertising your facilities; public relations (which consists of news 
releases, seminars, annual reports, and so forth); sales promotion 
(going to all the conferences, participating in the trade shows, and 
so forth); and direct marketing (You can have user lists.  Once in 
a while or routinely, you can send important information about 
your facility by email, and you can have a newsletter associated 
with your facility.).

One thing that has become very important right now for any 
enterprise to survive is a website.  Here are some of the benefits of 
a website:
• It really promotes the strategic vision of your facility.
• People that are working in your facility receive some sort of 

recognition for their services.  They will see their names and 
pictures show up, and they will feel good about it.

• It provides a better understanding of the current and potential 
customers.

• It fosters competition, which is sometimes very healthy.  People 
can say they saw your rates advertised on your website.  They 
can adjust their rates or be more competitive.

• It provides a place for feedback.  Many people would like to give 
feedback about your core facility.

• It is a “one-stop shop” for all the resources related to your facil-
ity.

• It is available 24 hours a day, 7 days a week, and 365 days a 
year.

• It can catalyze remote collaboration.  Suppose someone from 
Australia sees your website and he/she sees the interesting ca-
pabilities of your facility, then this person will be able to think 
about using your facility.

You need to think about what contents you should post on the 
website. You can collect statistics about the website—how many 
users are coming to your website, how often they are coming, and 
so forth. A lot of this information would be very useful for you to 
have in better marketing your facility.

The other thing that comes up is building community. You 
need to build community because you want to build that user base.  
If you do not have a strong user base, then your facility probably 
is not going to survive.  You need to constantly build community 
around your research core.  Some tips to do this are
• Have a regular seminar series associated with your research core 

facility.
• Sponsor annual symposiums.  Bring together all the people who 

are using your facility and have a symposium or conference.
• Have a student council.  Sometimes the students are the ones that 

really work hard trying to finish their thesis, and so forth. They 
can provide you with very good suggestions about the improve-
ment of your facility, and they are very important customers.  
So, you want to have some sort of student council and get good 
advice from them—engage them in a discussion.  

• You need to continuously give a large number of tours of your 
facility. Customers are really very happy when they see a student 
giving a tour. 

• Have an industry affiliate program.
• Have an open house.
• Have a faculty affiliate program.
• Have a training/educational program around your facility.
• Have an advisory council.  When you have set up an advisory 

council, you’ll want to make sure you have experimentalists and 
theoreticians because they bring different viewpoints about sci-
ence.

• Have a regular newsletter.
• Have carry-in lunches.  Just bring your lunch every Friday.  

People will sit down, start mingling with each other, and start 
sharing ideas.

• Design a T-shirt with a logo.
• Have faculty policy and procedure committees.  You may want 

to include faculty (who are the main users), staff members, and 
students. You may want to define how often you will meet.

• You may want to have town hall meetings where everybody 
comes together and you tell them what’s going on—what’s the 
latest in your facility--so everybody is being updated.

• You do want to reach out to alumni.
There are certain people who have some kind of a title associ-

ated with running the facility, such as Director, Manager, Technolo-
gist or Business Staff, Outreach and Industrial Liaison Staff, etc. It’s 
not necessary that you have all of these titles.  It depends upon your 
mission and vision, and what resources are available to you. 
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There are a number of challenges based on my experience.  
These challenges are related to operations of the facility, the admin-
istrative challenges, and the customer challenges. I have tried to put 
them into three separate categories here, with some overlap.  
1. Do you have a well-designed process flow when a sample enters 

your facility?  After the sample enters your facility, what happens 
next?  Do you have a login procedure?  Where is the sample go-
ing to end up?  Who is going to prepare the sample?  When is it 
going to be put into the machine? 

2. Do you have a sample tracking mechanism?  So if I send the 
samples today, and I call you up in two days, will you be able to 
tell me what is happening with the sample?

3. Do you have an operational plan to manage breakdown?  Suppose 
there is an equipment failure, and the customer jumps on you 
and says, “I need the results by tomorrow. There is a conference 
coming up”. You need to come up with some sort of procedure 
to define how you are going to handle that equipment failure. 

4. How do you manage rush orders?  Customers may say, “I need 
this analysis in five days.  Can you provide it to me?” How do 
you handle those rush orders if you already have a backlog?  A 
person may say, “I’m ready to pay rush charges. You need to have 
some sort of policy.

5. How do you forecast the demand?  If you really understand the 
demand, it will certainly help you to better manage your facility.  
I’ll give you a simple example:  When the months of August, 
September, and October come up, you will see a lot of students 
arriving on campus; they start using the facility.  When it gets 
close to the end of November and December, the students and 
faculty are busy preparing for exams and the usage goes down.  
So you may want to schedule some big maintenance during the 
slow months. 

6. How do you manage the variable capacity?  You will have spikes 
in the number of users.

7. Do you have any standardized invoicing system? 
8. Do you follow any Current Good Laboratory Practices (cGLP)?  

This brings up quality. 
Here are some Management Challenges:
1. Do you have a well defined administrative infrastructure and 

area of responsibility for each person who is working?  
2. Do you have policies on rates?
3. Do you have any incentives for employees? 
4. How do you retain competent people?  You really need a well-

trained technical staff because the equipment is so highly techni-
cal.

5. What’s your policy on co-authorship of publications? Staff 
members often spend a lot of time helping in the interpretation 
of data.  What’s the reward for that person?  Can he or she get a 
co-authorship of the publication?

6. Co-authorship in inventions—the same thing comes up.  When 
something new comes up, how are you going to manage inven-
tions?

7. Do you have support from central administration for running 
your facility?

8. Do you have business office support?
9. Do you have an idea of a breakeven point?  How many samples 

do you need to analyze to help you to get through the year to 
break even so that you will not run into any deficit at the end of 
the year? 

10. You need to have some sort of idea about the latest technology.  
What’s coming in the pipeline?  You’d better prepare yourself.

11. Do you ask your users if they can be included in your grants?  
It also helps to be acknowledged in grants and publications as a 
measure of your productivity.

Now, from the customer’s point of view, there are a number of 
challenges.
1. Do you have training programs?  When I want to come and use 

your facility, how can I train myself?  How can I have my students 
train in using your facility?  Do you have any classroom training 
sessions—hands-on or online training programs?

2. What is your service level?  Suppose you have been sent a sample 
today and your turn-around time is five days.  What’s the prob-
ability that I’ll be able to get the data at the end of five days?  Is 
it 98%, 68%, or 50%?

3. Do you provide remote access to some of the equipment?  That 
would be very wonderful for those customers who are remotely 
located.

4. Do you have well defined “contact us” information?  I have a 
technical question.  Whom should I ask?  I have a business re-
lated question.  Whom should I ask?  I have a scientific question.  
Do you have a faculty member who can help me in answering 
scientific questions? 

5. Do you have some sort of web-scheduling system where a person 
can log into the site and check availability? People have access 
to websites, so try to think along those lines.

6. Customers should be thinking all the time about when they 
will use your facility; they should be thinking of including your 
facility as part of their grant. 

Industry Program:  There are a number of benefits to having 
an industry program.  First, federal and state agencies would like to 
see an engaged commercial sector, and there are some programs for 
this.  NSF has a program called GOALI program, which facilitates 
university/industry interaction.  There are some grants—SBIR 
grants and STTR grants.  Funding agencies typically like to support 
discovery & education, and they like to see economic growth.

There are some benefits to industry.  When industry people 
come and use your facility, they gain access to the faculty and 
students.  They also have access to some of the federal grants that 
require a university partnership, resulting in access to extra fund-
ing.

Similarly, if you think from a university point of view, you can 
provide more visibility for the university users.  You can provide 
a platform where your faculty and students can engage in real life 
problems, can work with industry partners, and can solve problems 
to benefit society.  An industry user base can help in covering the 
operational costs. Finally, there are some grants that require industry 
partners, especially the SBIR and STTR—these grants have to be 
submitted by companies.

As I mentioned, you may want to think about whether you are 
following any Good Laboratory Practices (GLPs).  This builds qual-
ity in your research and there are a number of advantages to this.  
• It really provides consistency and control.
• It minimizes some of the errors that may happen while running 

your facility.
• It adds confidence to interpretations and conclusions.
• It provides for quality and reliability of the data.
• It enhances overall value.
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• If facilitates industry-university interaction.
Some key components of Good Laboratory Practices are listed here:
1. Integrity of Personnel
2. Laboratory Safety
3. Training and Job Competence
4. Procedures
5. Documentation
6. Validation/Verification of Your Equipment
7. Process Equipment
8. Facilities
9. Audits

As I said, you need to sell this facility to a number of different 
audiences, and talk in terms of metrics.  How would you assure your 
success?  So here is a very simple concept.  I would like to think a 
facility is like a black box.  It has input and it has output.  What you 
can think is that a black box has processes and operations going 
on.  Samples are coming in.  You’re doing all the processing, putting 
the samples in the machine, and finally, output is coming.  So I’d 
like to divide some of the metrics, just for clarification, into Input 
Metrics/Operational Metrics and Output Metrics.
The Input Metrics consist of:
• The number of employees you have, and the total budget of your 

facility
• The break-even point
• The amount of F & A Return you are getting from all the grants 

that are being funded or supported by your facility
• The percentage of time the facility is running
• The percentage of time the facility is being used—it could be 

running all the time, 100% of the time, 365 days, but you may 
have only 50% of the usage.  So you want to really see how much 
of the capacity of your facility is being used.

• Corrective action procedures—that’s part of the continuous 
improvement.  Suppose some mistake happens.  You want to go 
back, analyze it—what made this thing happen?  You come up 
with a plan so that this mistake does not happen a second time 
when you process a sample or put the sample into a machine.

Then I define Output Metrics:
• How many users are there—you can break them down (faculty, 

students, industry)?
• How many publications have come out—you also want to find 

out how many theses have come out.  How many inventions have 
come out?

• How many conferences, workshops, and tradeshows are associ-
ated with your facility?

• How many departments, colleges, and universities are using your 
facility?

• What is the amount of funding (accepted, pending, rejected, 
proposals)?

• How many samples have gone through your facility?
• How many seminars have you conducted?
• How many people have been trained to use your facility?
• How many news releases have come out about your facility?
• How many web hits have you received?

You can add some of your own metrics into this because you 
are more experienced in using your facility, but this does provide 
some sort of a guideline.

What I have done here is to give you some general concepts 
about marketing and managing a research core facility without any 

reference to your facility.  In addition, I have provided a number of 
challenges and metrics that you can use.  Certainly, there is not one 
size that fits all. You need to determine what information will be 
most beneficial to you and then start using it to market and manage 
your research facility.

So I’d like to conclude here.  Have a happy time marketing and 
managing your facility.  Thank you very much.   

Question:  This is sort of a comment on your web marketing.  
About a year ago, we took our pricing system off the Internet pages 
and just kept it on our intranet within the college.  There were a 
few reasons for doing this that we do not need to go into now.  One 
of the knock-on effects of that has been that if people want access 
to the facility and they are coming from outside the college, they 
have to phone me or one of the staff. They need to talk to us on 
the phone or even come in face to face and talk to us about their 
projects.  The result has been that we have actually increased our 
volume of work from outside the college by not having that pricing 
system because people are being contacted—more contacts, more 
face to face. We’ve actually almost doubled the number of people 
in the last year coming from outside.  I do not think it’s entirely to 
do with this, but it seems to be coincidental with taking the prices 
off the web page. 

Dr. Sharma:  That’s a good point. You may want to have the 
extra flexibility.  Once you put the rates on the website, then you 
are locked up.  Again, as I said, there is not going to be a one size 
that fits all.  You need to think about where are you right now in 
terms of managing your facility and so forth.
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Arizona State University 2008 Winter School

High Resolution Analytical 
Electron Microscopy

Monday January 7th- Friday January 11th

Interactive lectures and laboratories on the theory 
and practice of HREM and STEM, small probe formation, 
electron diffraction, image calculations and processing, 
electron energy loss and x-ray nanospectroscopy, focused 
ion beam and orientation imaging methods. Demonstrations 
of environmental TEM, electron holography and specimen 
preparation will be given.

Instruments to be used include FEI: Tecnai, CM 200, Nova-
200, XL-30; JEM: 2010F, 4000EX, 2000FX; and LEO 912.

The registration form (available at http://www.asu.
edu/clas/csss/workshops) and check for the course fee 
($750) payable to Arizona State University should be sent 
by Nov. 1st  to:

Adrienne Fuentes
L. E. Eyring Center for Solid State Science/CHREM
School of Materials
Arizona State University,  Box 871404
Tempe, AZ 85287-1704
A limited number of graduate student scholarships are 

provided by EM manufacturers. To apply, see the web URL 
above or contact Adrienne Fuentes at 480-965-4544 by 
October 15, 2007.
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