AUTHOR: JOOP ADEMA

The FMF and BEST

As I was asked to become part of the Local Board of European Students
of Technology (BEST) board as a delegate of the FME I, like most
people at our faculty, first had to find out what BEST actually is and
which role it can take in a student’s life. According to the website of

BEST it was “an organisation aiming to help European students of

technology and science to become more internationally minded, by

reaching a better understanding of European cultures and developing

capacities to work on an international basis.”

Four study associations of our faculty founded BEST
in 2015, one being the FME In 2016 the boards of the
associations decided that BEST finally needed its own
organisation and a board to lead it.

After a small period of doubt and after listening to some
cool stories from the FMF’s secretary Sietse Buijsman,
I decided to accept the challenge and join the board.
However, there’s always more to learn than some fancy
quote on a webpage can contain. After meeting up with
BEST people, joining and participating events and
meeting events, the benefits to students became clear
to me.

BEST has a vivid international community aiming at
optimising the organisation of BEST and the events for

students of BEST; so-called internal events are organized
to realise this. However, the two major activities BEST
offers to students are the seasonal courses (external
events) and the engineering competitions. The seasonal
courses are seven to twelve-day events on a topic
determined by the Local BEST Group (LBG), for
which students can apply.

These courses contain lectures, practicals, and
company visits, but also international evenings, parties
and cultural activities. Excluding your own travel
costs, the costs of a course is always less than €45,-,
including three meals per day and housing. The yearly
Engineering competitions (EBEC) exist of two separate
competitions: a case study and a team design. The LBGs
organise these competitions, their winners go to the
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regional round and the winners of that go to the final
round at one LBG. Each round consists of a different
assignment within a specified topic.

At the beginning of May, our Group in Groningen
was voted into Baby Membership, which means that
students of our faculty now have all the rights to
participate in Seasonal Courses. The General Assembly
of BEST was very enthusiastic about the plans and the
achievements of our Group in Groningen so far and
unanimously chose to promote BEST Groningen.

Nevertheless, the external events are what is interesting
to the majority of you. The Seasonal Courses are a
great way to gain some more practical experience in
an international setting. You'll meet new people, often
interested in the same field of studies as you are. This
enables you to get a grasp on how it will be to work
somewhere else in Europe, to enhance your English
language skills, to meet new European people, cultures,
and traditions and to make friends all around the
continent! From September 17 onwards the new season
of courses will be announced and you can apply on the
BEST website for Winter Courses!

For the future, our LBG will still be closely tied to the
four associations that founded it. However, for an LBG
to be persistent, strong support of the associations is
necessary, but not sufficient. An LBG is an organisation

that deals with similar challenges as the student
associations such as fundraising, member management
and university relations, but also always has to take into
account the international side and the objectives of
the entire BEST organization. For this to be managed,
LBG Groningen requires a board that faces interesting
challenges and obviously requires committees (which
we call working groups). Furthermore, as time proceeds,
we will start organising larger events, such as a Summer
Course in 2018, for which we will be composing an
organising team!

The international setting of BEST is a strong motivation
for me personally to do a board year in our LBG and I
certainly enjoy it, especially when for example a group
of members of BEST Leuven is coming to Groningen
for the Alphabet party or to participate in a Regional
Meeting in Belgium which mostly consisted of serious
meetings and trainings. As an active member of LBG
Groningen there is always the opportunity to be in
contact with people all over Europe, and also to be a
delegate for LBG Groningen to BEST meetings, or to
randomly co-organise or pass by BEST events!

Of course, if you have any questions or are interested in
BEST eventsoreven to become part of BEST Groningen,
do not hesitate to take a look at bestgroningen.eu or
best.eu.org or to contact us via bestgroningen@gmail.
come

FIGURE 2: The board and advisory council of BEST, From left to right: Duncan Saunders, Joop Adema, Ingeborg
van Keulen, Robin Hermes, Tineke Jelsma, Joeri ten Kate, Willeke Mulder, Sietse Buijsman, Jos Borger.
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Building a Research Career
at ASTRON

Since 2003, I have been working at ASTRON, the Netherlands Institute
for Radio Astronomy. However, I could also say that I have been working
there since 2002 as my Master’s project at ASTRON turned out to be the

start of an interesting research career with that institute.

AUTHOR: PROF. DR. STEFAN WIJNHOLDS

STRON (www.astron.nl) is an NWO institute
whose mission is “making discoveries in

adio astronomy happen”. Instrumental to
this mission is the mixture of expertise that we have
within one building: the Astronomy Group provides
instrument principal investigators and links to the
astronomical community, the Radio Observatory
operates and maintains our telescopes (the Westerbork
Synthesis Radio Telescope (WSRT, see Figure 1 left
panel) and the Low Frequency Array (LOFAR, www.
lofar.org, see Figure 1 middle panel)) and the R&D
department  develops new instrumentation and
functionality. For my Master’s project, I worked on the
integration and validation of the Thousand Element
Array (ThEA, see Figure 1 right panel), a phased array
technology demonstrator

The phased array phase

Phased arrays are arrays of antennas (in our case usually
a large number of them) in which the signal received
by each antenna can be delayed to compensate the
travel time of source signals from one specific direction
across the array as illustrated in Figure 2. This process
ensures that signals coming from that direction are
added coherently while signals from other directions
cancel out in the adding process. ASTRON was (and is)

investing heavily in this technology as it has a number
of attractive features:

1. As the receiving area of an antenna element scales
with wavelength squared, it is more cost effective
to construct a large collecting area (crucial to get
a large sensitivity) with phased array technology
than with the traditional reflector dishes.

2. Phased arrays are very adaptable: one can
form multiple beams simultaneously, thereby
increasing the instantancous sky coverage and,
as steering is done electronically, the telescope
can be repointed from any position on the sky
to any other position in the sky almost instantly.

3. 'The array elements have an extremely wide
field-of-view (potentially all-sky), giving phased
arrays great potential for monitoring of transient
phenomena.

During my internship, I managed to successfully
demonstrate that ThEA could perform astronomical
observations up to the rest frequency of atomic neutral
hydrogen (1420.4 MHz) by making an all-sky map of
the hydrogen in our Galaxy. As I enjoyed this project a
lot, I asked Jaap Bregman, my supervisor at ASTRON,
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whether there were jobs available at ASTRON. At that
time, ASTRON was making strides towards the first
LOFAR prototype stations and could use somebody
who could do similar integration and validation tests
like those I had just done with ThEA, so this request
resulted in a job offer. Hence, here’s advice number one:

An internship or Master’s project can land you a job, so
you may want to start thinking about what you want to
do after graduating before starting such a project.

Going pro

Hence, I started working on testing LOFAR prototype
stations. During those first years of my career, I
developed a mentor-mentee relationship with Jaap
Bregman. This has been very valuable. First of all, for
all the technical experience he had to share, but also for
his guidance on work related matters and developing a
career. This brings me to my second advice:
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FIGURE 2: Block diagram of a phased array

If there is an opportunity to develop a mentor-mentee
relationship with a senior colleague, take it!

One of the main challenges I was confronted with
during tests with the LOFAR prototype stations was

—
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FIGURE 3: Map made with the first full-size LOFAR prototype station (top) and with the last prototype station
before production (bottom) showing the impact of advances in the post-processing of the data.
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calibration of those stations to ensure that the incoming
signals were accurately aligned (a rather crucial aspect
for a phased array!). At some point, I gave a presentation
about the status of my work on calibration during a
seminar at ASTRON. One of the people in the audience
was Alle-Jan van der Veen, a professor specialised in array
signal processing at the Delft University of Technology,
who approached me after the seminar concluding that I
did all sorts of interesting things and that, perhaps, we
should discuss those further. I accepted his invitation
and that discussion ultimately escalated into a PhD
project, in which I not only worked on calibration
issues, but also on the removal of the instrumental
response of the phased array station. The impact of
using advanced signal processing techniques for image
reconstruction is nicely illustrated in Figure 3.

PhD, is it a good idea?

Interestingly, I did not set out on my career with the
intention of getting a PhD. However, as Alle-Jan put
it, if doing research is a natural trait of someone, it does
not matter where you put that person to work as it will
result in research being done. However, after obtaining
my PhD, I did notice that having a PhD does matter to
others, in particular in academia, where it really opens
new doors. Hence, my third advice is:

Ifyou want to build a career in academia or in a research
environment closely connected to academia, get a PhD!

After receiving my PhD, the main focus of my work
shifted from development of new signal processing
tools for calibration and imaging to understanding the

fundamental limitations of phased array systems. At the
same time, my focus also shifted from LOFAR to the
Square Kilometre Array (SKA, www.skatelescope.org),
which is currently in its design phase. As the SKA is
a big international project, I naturally got involved in
a number of international collaborations with fellow
researchers and I got the chance to build an international
network of peers. One of those collaborations even
resulted in an appointment as extraordinary associate
professor at the University of Stellenbosch in South

Africa.
With great expertise comes great responsibility

An advantage (and disadvantage at the same time!) of
becoming an internationally recognised expert is that a
relevant track record gives you authority. This makes it
easier (sometimes too easy!) to convince other people of
your views. From practical experience with less-seasoned
project managers, I can testify that relevant subject
expertise also helps when taking up management roles.
Based on this experience, my last bit of advice is:

Even if you want management responsibilities in a
research environment, first strengthen your subject
expertise.

While building that expertise, you will experience the
good, the bad and the ugly of (project) managers as I
did and you will still have plenty of time left in your
career for your managerial ambitions. To put things in
perspective: I can already call myself professor and I
have not even reached the age of 40!

e e G QL S W

FIGURE 3: Artist’s impression of the offset Gregorian antennas of the Square Kilometer Array, which

will be built in South Africa and Australia.
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From the Board

AUTHOR: THOMAS SWARTS

This year, Thomas was the Commissioner of External Relations for the

FME. In this article, he tells us about his experiences.

t was 7-ish AM on a Tuesday when I stared dully at
I my reflection in the window of Groningen Central

Station’s AH to-go. The person gazing back at me
was wearing an all-black suit, polished black shoes, a
half tucked-in white shirt and a worn out expression
on his face that spoke volumes about burning the
midnight oil. Displeased with the sight he turned to
the counter and ordered a black coffee. “Have a nice
day”, the cashier said as she handed me the drink. “No
thank you”, I replied and started for the exit. Though
realising my error, I backed the reply by walking into
one of the customers, spilling a significant portion of
the hot liquid on my hands in the process. I thanked the
stars my company meeting was 2 hours away as I strode
for the train. Catching it with 3 minutes to go until
departure I ended up in a compartment with fellow
travellers looking as ravishing as myself. Found myself
a seat, and listened to the snoring symphony backed up
by the steady ascending rhythm of the speeding train
and soon contributed to the brass section of its drooling
orchestra.

I'm no early bird, as may be inferred from the above.
However, mornings like these werent unusual for my
board year. On the plus side, I got to see a lot more of the
Dutch countryside. That said, I don’t want to give the
impression that my prime pursuits were public sleeping
and exploring the rural parts of the Netherlands, which

is only partly true. What defined my board year above
everything was the substantial number of career-related
activities I had to arrange, luckily together with a highly
enthusiastic and capable Huygens committee. In the
past year we successfully organised twenty career related
lectures, six inland excursions, several other company
activities and at the top of the bill, a one-week long
excursion to Ukraine, making my year so far quite a
busy one, but also very rewarding.

And a busy year it has been, for all of us. You start your
week juggling three responsibilities, but before you
know it you are going from a three to four to five to
six ball cascade. Maybe the most exemplary has been
the efforts of our commissioner of education; new
initiatives like our course related excursions, the high
number of academic lectures and our involvement in
the annual physics conference “FYSICA” effectively
improved the cooperation between our association and
the university.

That said, in the end, our year as a whole has been
mostly defined by the time and efforts more than eighty
enthusiastic members put into organising activities and
supporting our association. To them, and to the five
highly functioning alcoholics that worked by my side
and still do I say; thanks for the great experiencee

FIGURE 1: Thomas during the yearly Christmas dinner.
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Quench that Thirst

AUTHOR: CAROLIEN FEENSTRA

Imagine yourself strolling around in the searing summer heat and

craving just one thing: a beer that is tasty, relaxing and refreshing at
the same time. In a study conducted in 1998 Guinard et al. attempted
to find the perfect formula for a refreshing, thirst-quenching beer [1].

he researchers determined which sensory
I attributes  influenced  the  thirst-quenching
properties of the drink, both positively and
negatively. They found the most highly carbonated
beers and those with a high bubble density to be the
most refreshing. Other factors as foam, overall aroma
and flavour and sensory properties as bitterness and
acidity were determined to decrease the beer’s capability
to relief your thirst. Below are three recipes that take
the aforementioned into account and are still tasty and
delicious. Enjoy!

Dublin Iced Coffee

Ingredients:

e A cui of stout (such as Guiness)
. Whiiicd cream or milk

Put some ice cubes in a tall glass. Pour the

whiskey in the glass, follow with the coffee and
subsequently add the Guiness. Top off with some
whipped cream. (For the whipped cream, whisk
250 ml with 3 tablespoons of sugar until the cream

is smooth and thick yet runny.)

Beermosa

Ingredients:

e Bottle of cold wheat beer (witbier)

Put some ice cubes in a tall glass. Pour the whiskey in
the glass, follow with the coffee and subsequently add
the Guiness. Top off with some whipped cream. (For
the whipped cream, whisk 250 ml with 3 tablespoons
of sugar until the cream is smooth and thick yet runny.)

Dutch Ginger Beer

Ingredients:

A shot of brown Dutch gin (bruie jenever or
e Alime

Optional: a shot of apfelkorn

Fill a glass with some ice cubes.
Add a shot of Dutch gin and
squeeze half a lime in the glass.
Add the ginger ale or ginger beer.
Cut the other half of the lime in
pieces and add to the drink. For
a sweeter and fruitier flavour add
a bit of apfelkorn (apple liqueur)e

References
[1] Guinard, J. et al. (1998), Determinants of Thirst-
Quenching Character of Beer. Appetite,31(1), 101-105
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Brainwork: Symbolic Square

AUTHORS: JOHAN JAGER AND HELENA JAGER

Each square is either TRUE or FALSE. If a square is true, then all statements in that square are true. Similarly, if a square is false, all
statements in that square are false. Each square has exactly one symbol. (Either k, X, T or ). These symbols can help you identify
properties of the square. Your task is to find out for all squares whether they are TRUE or FALSE and which symbol they have. Adjacent

squares include diagonals.

all squares in this
column are false. There
is at least 1 frue comner
square.

The square directly to
therighthasator m
symbol. The bottom row
has more squares with
K symbols than squares
with X symbols.

The difference between
the total number of T
symbols and k symbols
is exactly 1. There is no
square with a k symbol
that is adjacent to
exactly 3 squares with a
A symbol.

This square has a Te
symbol.

This Square has no T
symbol.
The square directly
belowhasa<T or
symbol.

This square has a X
symbol.

This square is adjacent
to at least 1 square with
a T symbol.
Directly to the right of
each square with a X
symbol must be a TRUE
square.

There is atleast 1 k
symbol in the bottom
row.

This square has a k
symbol,

The square directly
below has a e symbol.
Squares directly to the
right and left have the

same symbol.

There is exactly 1 T
symbol in the bottom
row.

Every square adjacent
to a square with a Te
symbol and a square
with a X symbol is
TRUE. This square has a
T Or K Symbol.

There are exactly 6
adjacent TRUE squares.

There is no X symbol is
this row.

Squares directly to the
right and left are TRUE.

There is no k symbol in
this row.

This square has a X
symbol.

The square directly
above has a e symbol.
Every column has at
least 1 TRUE statement.

There are exactly 7
squares with © symbols.

The square directly
to the left has no X
symbol. The square
directly below has a X
symbol,

Every column has
exactly 2 e symbols.

Some comner squares
share the same symbol.
This column has all 4
symbols.

Each row has at least 3
different symbols.

Every square with a k
symbol is adjacent to at
least 1 FALSE square.

Every column has
exactly 2 k symbols

There is a square with a
< symbol in this row
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Solution to Previous Brainwork:
The Praeses ||

Let the speed of the Praeses be v(t). Consider the time interval when a mass dm enters the Praeses. Conservation of momentum gives:

(dm)u + mv = (m + dm)(v + dv)
= dm(u — v) = mdv,

where we have dropped the second-order dmdv term. Separating variables and integrating gives
™ dm Y dv m U— v
— = = In(—)=-In
M m 0 U—v M U

Mu

Uu—v

=m =

*

Note that m approaches infinity as v approaches u, as it should. How does m depend on time? Mass enters the Pragses at a rate k(u-v)/u,
because although you throw the beers at speed u, the relative speed of the beers and the Praeses is only (u - v). Therefore,

dm  k(u—wv)
dt U

Substituting the m from = into this equation gives

/v dv ! kdt
0 (u—v)® Sy Mu?

L1 1kt
20u—v)2) 2u2  Mu?

1
1 4 25t

m

=v(t)=u|l-

Note that v approaches u as t approaches infinity, as it should. Integrating this speed to obtain the position gives

We see that even though the speed approaches u, the Praeses will eventually be an arbitrarily large distance behind a beer with constant
speed u. For example, pretend that the first beer missed the Praeses and continued to travel forward at speed u.
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Schut Geometrische Meettechniek is een
internationale organisatie met vijf vestigingen in

Europa en de hoofdvestiging in Groningen. Het bedrijf
is ISO 9001 gecertificeerd en gespecialiseerd in de
ontwikkeling, productie, verkoop en service van precisie
meetinstrumenten en -systemen.

Aangezien we onze activiteiten uitbreiden, zijn we
continu op zoek naar enthousiaste medewerkers om
ons team te versterken. Als jij wilt werken in een bedrijf
dat mensen met ideeén en initiatief waardeert, dan

is Schut Geometrische Meettechniek de plaats. De
bedrijfsstructuur is overzichtelijk en de sfeer is informeel
met een “no nonsense” karakter.

Op onze afdelingen voor de technische verkoop,
software support en ontwikkeling van onze

3D meetmachines werken mensen met een
academische achtergrond. Hierbij gaat het om functies
zoals Sales Engineer, Software Support Engineer,
Software Developer (C++), Electronics Developer en
Mechanical Engineer.

Je bent bij ons van harte welkom voor een oriénterend
gesprek of een open sollicitatiegesprek of overleg over
de mogelijkheden van een stage- of afstudeerproject.
Wij raken graag in contact met gemotiveerde en
talentvolle studenten.

Voor meer informatie kijk op www.Schut.com en
Vacatures.Schut.com, of stuur een e-mail naar
Sollicitatie@Schut.com.

APP30ve =
frDeMeet [m] s

SCHUT.COM @éﬁiﬂlﬁ



