On the Subject of Mobility in Microwave Engineering:
The DFG Mercator Visiting Professorship
■ Héctor J. De Los Santos

T

he German Res e a rc h F o u n d a tion (DFG) has launched the
prestigious Mercator Visiting
Professorships program. This program enables Germany’s research
universities to invite highly qualified
foreign researchers working abroad to
complete a DFG-funded research stay
at a university in Germany. The visit
should focus on joint cooperative projects by the guest and host and include
some teaching duties in order to provide an international dimension to the
research-oriented training of young researchers in the host departments. Similar exchange programs for scientists
are available from the German Alexander von Humboldt Foundation (AvH),
especially for American Scientists.
In the following, I expose my experiences as an American from Irvine,
California during the 2010/2011 academic year, when I was a DFG Mercator Visiting Professor at the Institute
for High-Frequency Engineering and
Electronics (IHE), Karlsruhe Institute of
Technology (KIT)/University of Karlsruhe (TH), Germany (Figure 1).
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Figure 1. Google map of Karlsruhe and adjacent areas in Germany. © 2011 Googlemaps.com

DFG Mercator Visiting
Professorship Preliminaries
The application process begins with
an invitation by a professor at the host
institution since it is that institution
that formally applies to the DFG. In
my case, this invitation came by way
of Prof. Dr. Werner Wiesbeck, former
director of IHE, and Prof. Dr. Thomas
Zwick, his successor. Initial ties with
Prof. Dr. Wiesbeck were established in
2003 when, at his invitation, I included
a visit to IHE in a tour of lectures I gave
throughout Europe as an IEEE Micro-

wave Theory and Techniques Society
(MTT-S) Distinguished Lecturer.
In addition to the eminence of the
host institution and the researcher, the
most crucial parts of a successful application are the research project proposal
and its integration with the proposed
courses. The KIT is a German academic
research and education institution with
university status that resulted from the
merger of TH and the research center
(Forschungszentrum Karlsruhe). The
university was founded in 1825. In 1885,
Heinrich Hertz became a full professor
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at TH, where he discovered electromagnetic waves. KIT is one of nine elite
universities of the German Excellence
Initiative, which conferred to the DFG
an additional h1.9 billion during the
2006–2011 period to support research
among the elite universities.
The proposal submitted was titled
“Nanoelectromechanical Interferometric Tuning (NEMT) with Non-Equilibrium Cooling for Microwave- and
mm-Wave Electronics” and had a
proposed period of execution of nine
months; it was subjected to the standard rigorous review process for DFG
proposals, which lasted about six
months. To fulfill the teaching requirements, the new courses “Modern Radio
Systems Engineering,” and “NanoMEMS in High-Frequency Technology
and Electronics,” were proposed.

Joining the IHE as DFG Mercator
Visiting Professor
I arrived in Karlsruhe, Germany, on 1
September, 2010, where I would reside for
the following nine months at the Heinrich
Hertz Gastdozentenhaus (House of Guest
Lecturers), located next to IHE.
The first order of business upon
arrival at IHE was to sign the employment contract; during the stay, the Mercator visiting professor is fully integrated
into the institute, university, and town
life and must be made aware of the dos
and don’ts as a university employee. In
contrast to the United States, this briefing
was done by a professor, not by Human
Resources. I was then shown to my
rather large office (German professors
have huge offices); Figure 2 shows the
IHE building.
Additional necessary initial actions
in Germany include obtaining a university identification card, registering
one’s domicile with the Citizen’s Office
at the Town Hall, opening a bank
account [in Germany, virtually all payments, e.g., paychecks, are strictly done
via electronic fund transfer (EFT)], and
registering with a health care insurance provider. The proposed research
was to be performed by a team, including Diploma students, an assistant, and
me. Yes, in concert with that most honored of German traditions (e.g., Werner
Heisenberg, Hans Bethe, and Ernst
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Guillemin were assistants of Arnold vineyards and provided an opportuSommerfeld) I, as a Mercator Visiting nity for the Institute personnel, namely,
Professor, was assigned by Prof. Dr. Secretaries, research assistants (RAs),
Zwick an assistant to help me conduct technical staff, and professors to interand supervise the student’s research act and get to know each other better in
and course exercises. Mr. Christian a relaxed atmosphere filled with local
Rusch, my assistant, was invaluable treats such as new wine, toasts with
in recruiting a student to work on the onion, Käsespätzle (German egg nooproject as his Diploma thesis and in dles with cheese and browned onions),
conducting the day-to-day interactions wine, club soda with apple juice, beer,
with the student between the sched- wine, beer, wine . . .
uled weekly progress meetings with
me. In the highly hierarchical German Course Development,
system, being an assistant includes Teaching and Grading at IHE
producing announcements describing During my visit, as is typical of Gerthe research project and interviewing man professors every semester, I had
interested students. Mr. Yi Chen, an to teach two courses. In Germany, the
excellent, highly disciplined, and moti- courses consist of lectures and exervated Chinese student was chosen.
cises; there is no homework! Both
In mid-September 2010, the Metama- lectures and exercises are held once a
terials Conference happened to be held week for one and one-half hours.
at KIT. No sooner did I enter the conferThe teaching process entails the
ence venue than I came across Prof. Tat- literal transfer of information to the
suo Itoh. “You are far from Los Angeles,” student, meaning that all the material
I told him. “You are going to experience required to be learned in a given course
all the cold weather,” he replied. He must be explicitly given to the student
turned out to be right. That year would in lecture notes handouts. The Amerihave the coldest winter and more snow- can concept of urging/demanding that
fall in the history of Karlsruhe. (Fortu- students learn material by themselves,
nately, Glühwein, a German hot wine, e.g., “read this chapter on your own,”
was the perfect drink to combat the cold “convince yourself by deriving a result
weather, and I had to oblige.) Mid-Sep- by yourself,” etc., is nonexistent.
tember was also the timeframe when
Knowledge is presented in the lecthe Institute’s outing was held. This tures, usually via a mix of PowerPoint
involves a strictly scheduled program charts projected in a large amphitheof events organized around a trip by ater, and derivations on a blackboard. It
train to a hiking place for hiking activ- is experienced by the students in tutoity. The place chosen was Edesheim, in rial exercises conducted in a laboratory
the beautiful wine country of the state environment, where the material is
of Pfalz. The hiking trail, which led to brought to life explicitly in no unmisthe Villa Ludwigshöhe at the tip of a takable terms; the students are, literally,
mountain (Figure 3) traversed many trained. The German penchant for

(a)

(b)

Figure 2. (a) Photo of the IHE building. In Germany, as far as I could see, the architecture
of all buildings is such that all offices and areas of work are located at their periphery, so
everyone has access to the environment outside. (b) Nameplate at the author’s IHE office.
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document, and the student is called back
in the room and is read his or her grade;
the exam is over.

Research and Training at IHE

Figure 3. View from a distance of Villa
Ludwigshöhe, at the tip of the mountain,
the destination of the hiking route.
total thoroughness, safety, and security
demands this tutorial teaching style.
In contrast to the norm in the United
States, student performance in a course is
evaluated in the one, and only, scheduled
exam. For advanced courses, the exam is
oral, and its scheduling is requested by
the student after the term ends, on a date
when he or she feels ready/prepared to
take it, e.g., even years after taking the
course. The oral exam entails a protocol,
which is usually recorded by an RA. The
professor presents the exam questions to
the student for a period of at least 20 min,
while the RA records the answers and
keeps track of the time. While the exam
is oral, the student is free to use pencil
and paper to clarify his/her answers. At
the end of the exam, the student is asked
to leave the room while the professor and
the RA discuss the quality of the answers
and the grade the student deserves. In
Germany, a six-point grading system is
used: 1 (very good), 2 (good), 3 (satisfactory), 4 (sufficient), 5 (deficient), 6 (insufficient). Intermediate grades, such as 1.3,
1.7, 2.3, 2.7, etc., may be assigned. Once the
professor and RA agree on the grade, the
professor records it and signs the exam

(a)

The research enterprise at IHE is rather
intensive and includes an abundant mix
of government-funded research and
industry-supported contracts. IHE, in
what appears to be the norm in microwave institutes at German universities,
has a research portfolio covering a wide
range of activities, encompassing communications technologies, radar and
remote sensing, high-power microwaves,
ultrawideband technology, and microwave and millimeter-wave systems. The
organization, to carry out these activities, resembles a small business, where,
overseen by the Institute Director, Prof.
Dr. Zwick, more than 20 RAs are responsible for writing proposals, performing
the work, which may culminate in theses for their Dr.-Ing. degree (Ph.D.), and
supervising Diploma students, whose
theses topics usually derive from the
research and contracts. The nature of
the activities is not purely academic, as
the projects, involving real-life products,
provide an excellent training ground for
gaining valuable experience; this is why
it is not unusual for a Dr.-Ing. to join the
German industry as a Group Leader.
In the microwave engineering field,
the path from the Dr.-Ing. graduation
to a faculty position in academia rarely
avoids a detour of at least five years in
industry, since the German decisionmaking process does not rely on “potential,” but on hard factual data. This is
clearly manifested when a candidate

has already risen through the ranks
in industry to a high-level managerial
position, having demonstrably achieved
both superior technical competence and
administrative skills. This is also why
the DFG Mercator Visiting Professorship
program considers and makes awards to
highly qualified scientists from industry.
Progress towards the Diploma degree,
which involves completing a six-month
research project and writing a thesis, is
closely monitored via weekly seminars.
Every Wednesday, at 9:45 a.m., students
gave a 10–15 min presentation of their
work before the faculty of the Institute.
This process, in accordance with the German penchant for thoroughness, assures
an intimate knowledge of every Diploma
student and provides a mechanism for
quality assurance of the graduates.
In Germany, every student is allowed
to custom-make his/her own program
of study in the last four semesters. As a
result, there is no one-time graduation
ceremony every term. Rather, when a
student holds and passes his/her final
Diploma or Dr.-Ing. presentation/exam,
he must arrange to have a table with
pretzels, wine, orange juice, and beer to
celebrate with his colleagues and the rest
of the Institute. After this, the student is
free to leave the university quietly.

Daily Life in Germany
In contrast to the United States, I found
that life in Germany embodies the
coexistence of, on the one hand, extremely
advanced paradigms such as virtually
full adoption of the Internet and EFT
(checks are not used anymore), and on
the other hand, many traditional customs.

(b)

Figure 4. In the weekends people in Germany visit a variety of palaces and gardens amenable to walking and relaxation. (a) Karlsruhe
Palace. (b) Karlsruhe Palace Gardens.
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In particular, I was struck by the lack of
a “24/7” concept of work and services.
In fact, work at the Institute was strictly
between 8:00 a.m. and 5:00 p.m. during
weekdays, and ceased Saturday and Sunday; people relax over the weekend (Figure 4). Also, most stores and shopping
malls are closed all day on Sundays and
close at 6:00 p.m. during weekdays.
There is an elaborate network of
trams and trains circulating continuously, to the extent that is it absolutely
possible to comfortably exist without
owning an automobile. In addition, in
Germany, people seem to walk more
and utilize bicycles as their daily primary means of transportation. Finally,
it is curious that the rhythm of life is
marked by the ringing of the town bell
every quarter-hour.

Conclusion
The DFG Mercator Visiting Professor
is an excellent avenue to enhance the
experience of students taking advantage of mobility programs in Europe.
With the participation of foreign scientists, an international dimension to the
research-oriented training of these students at German universities is added.
The program also provides an avenue
to strengthen future collaborations
among the host, the guest, and other
universities and companies in Germany and abroad.
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Microwave Surfing (continued from page 28)
a crucial difference. As the authors note
in the concluding section of [3]: “There
is a connection between that body of
work and our results in that both use
abrupt phase changes associated with
antenna resonances. However, the generalization of the laws of reflection and
refraction we present is made possible
by the deep-subwavelength thickness of
our optical antennas and their subwavelength spacing.” This allows the authors
to treat the reflection and refraction at
the metainterface in terms of a “generalized” Snell’s law, derived from the

classical Fermat’s principle by simply
accounting for the abrupt phase change
taking place because of the “designed”
interface. Furthermore, this generalized
Snell’s law reduces to the familiar form
when there is no abrupt phase change at
the boundary. Whew!
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chapters, students, and Graduates of
the Last Decade (GOLD) members may
also create their own Internet social networking groups.
We are living in the Internet Age.
Knowledge spreads fast, and new technologies come out every day. Some of
them have transformed the way we
live. Techies are able to adopt new
information technologies faster. They
are also the ones who seem to have

unlimited imaginations to create new
technologies. As a technical society, the
MTT-S certainly wants to stay at the
forefront of technologies, not behind.
It is hard to predict what will come out
next and how it will change the world,
but one thing is for sure—there will be
something coming out in the future that
puts the Internet social networking into
the old-technology bin.

[5] T. K. Wu, Ed., Frequency Selective Surface and
Grid Array. New York: Wiley, 1995.

TCC Tidbits (continued from page 170)
to benefit our Society and members.
I would certainly encourage MTT-S
technical committees to be proactive
in forming and managing Internet
social networking groups. This could
be a good way of enhancing communications among committee members
and MTT-S members in general. As
it grows larger, the visibility will also
help attract new members. In addition to technical committees, regional
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