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... a journey with Ger.



Ger’s interests are very broad, as we’ve seen 
this week but since almost a decade now it
has largely been dominated by the search 

for the Epoch of Reionization 

This is story of a journey with Ger and
how his influence is being felt in 

the LOFAR-EoR and SKA project,
not just scientifically.



“Don’t 
specialize too 
early, you 
can always do 
that later...”

• In 1994 I followed Ger’s course on
   radio interferometry

• In 1995  I started my PhD on radio-
   selected gravitational lenses under Ger’s  
   super-vision.  

• In 1996 I was TA for Ger’s course. 

• In 2004 I joined the LOFAR EoR project 

• And in 2014 I will be teaching Ger’s course!

I think that only now, nearly two decades later 
am I slowly starting to understand interferometry,  
thanks to Ger and the LOFAR EoR project.

1998 VLA

Ger’s advise to 
me in some 
random street 
in Socorro:

A short story....



In 
1997/8

Fifteen years back: the EoR was as evasive as SETI



signal

detect it?

beginnings

Reionization

Fifteen years later: we are close to a detection!

In
2013/14



But this is not a story about lensing, SETI, nor the VLA. 

This is a story about LOFAR(-EoR) and SKA and Ger.

My view on Ger’s journey with LOFAR 
toward SKA...



Madau et al. 1997 and the Shaver et al. paper 1999, 
(partly) inspired both total-power experiments, but 

also lead to the development of high-z HI arrays 
(i.e. LOFAR, MWA, 21CMA PAPER).

LOFAR came in part from SKA-inspired ideas 
(initiated in part at ASTRON). But these precursors/

pathfinders have also become SKA’s inspiration!

How it began (roughly)...

(George Miley)

Each NL university would lead a LOFAR KSP, with
Groningen/ASTRON (i.e. Ger) leading the EoR KSP.



The LOFAR EoR Project is not easy
and requires long-term dedication and a team!

Many Challenges



How the LOFAR-EoR project began in 2004..
for me



BUT it all worked out!

Over the last days we have seen many exciting
results from a decade of preparation for the 
EoR-project and several years of observations.

Why is it that the LOFAR-EoR team is still 
largely together and remains inspired and driven 
as ever? 

This is not only about the science
itself, but also how the science is done!

I would like to focus here on Ger’s role.

Whereas Ger is a team player, I think, leading
an (international) team in context of building

LOFAR was not always easy. 
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This is not only about the science
itself, but also how the science is done!

I would like to focus here on Ger’s role.

Whereas Ger is a team player, I think, leading
an (international) team in context of building

LOFAR was not always easy. 

This book might have been useful 
for all of us in 2004!



A pictorial journey: 

It’s not just about science but 
also team building!
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on slippery issues...



For brainstorming we retreat to the Allersmaborg

Thinking & talking

Ger instructing the 
younger generation
on slippery issues...

Ger doing
other

“research”?



PI LOFAR EoR Project

More brainstorming in the “Kasteel” in Groningen... 
Some EoR members have other ideas...



But ... once a year we go to a warmer place! 

Zadar, Croatia
2011

LOFAR EoR Team
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On Crete 2012 we discussed science and found Zeus...
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On Crete 2012 we discussed science and found Zeus...

Searching for Zeus!

We found it!



Science and Sitges, Spain, May 2013...



Science and Sitges, Spain, May 2013...

All the good things in life!



... and at the end of the day we stroll home... content...



And then it really started (Dec. 2012)!



Why do I show this?



Why do I show this?

Science is not just about “the science”
it is also about inspiration and building

a team spirit. This is needed in such
complex and long-term projects.

The enthusiasm, the almost “family spirit” 
of the LOFAR-EoR team shows that 

Ger has managed to do that!



But Ger’s work on LOFAR, LOFAR-EoR
has also had its impact on SKA.



Beyond LOFAR: SKA-low
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LOFAR, SKA and beyond

Dark Ages

Cosmic Dawn

Reionization

DM power-spectrum evolution
DM annihilation physics
Baryonic Bulk Flows
Physics of Gravity/GR

Appearance of first stars (PopIII?)
Ly-α radiation field
Impact of Baryonic Bulk Flows
First X-ray heating sources

Reionization by stars & mini-quasars
IGM feedback (e.g. metals)
PopIII - PopII transition
Emergence of the visible universe

LOFAR

SKA

Space/Moon based
Interferometers

2013

~2030

~2020



z=25 z=8z=15 z=10z=20

SKA
Tomography 

Tomography is feasible 
on 10’ scales over the 
redshift z<15 range.

Tomography is feasible 
on 1o scales over the 
redshift z=6-25 range.

Tomography is feasible 
on 5’ scales over the 
redshift z<8 range.

EoR: z<15
In 1000hr with a BW=1MHz 
or matched to angular scales,
one can do tomography to
the required level of ~1mK
on scale >~10’

Cosmic Dawn: 15<z<25
Idem, on scales >~1o.



Whereas Ger was involved in the earlier phases 
of SKA, recently many new developments took 

place and the LOFAR EoR KSP results have 
played a major role.

w/o LOFAR EoR, I think, it would be unlikely 
that SKA1 would have the CD/EoR as one of

two main science drivers.



On the way home from Oxford SKA AAVP meeting Dec 2010

Discussions with Ger have 
time nor place.



The “Infamous” CD/EoR SKA white paper

The same lessons 
learned from 
LOFAR-EoR have
played a major 
role in an SKA 
WP that was 
written in 2012.
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SKA1-Low inspired by LOFAR

A=0.8 km2; 50% in a 600m core
                 75% in a 1000m core
                   4% outer 15 stat
                   to 45 km radius

Station=size = 35m diameter

Freq: 50-300MHz



Major involvement of Ger in the current SKA CD/EoR Science Team and
leading several of its “Tigre Teams” -> Memo’s on long baselines and redundancy.

The first SKA Science Assessment Workshop: March 2013



Ger was influential in writing several memo’s for 
the RfC of the SKA CD/EoR Science Team



SKA: It’s happening and the impact of LOFAR(-EoR)
is being felt in many ways...  

SKA Science & Engineering meeting Oct. 2013



What about beyond SKA?





This project will not 
happen before ~2030
maybe my retirement!



Ger has inspired and lead many new ideas and developments 
in the field  of EoR (HI) observations: in LOFAR, SKA ... and beyond! 

I hope (expect!) you will keep playing a leading role in the future!

LOFAR SKA
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Thanks Ger for all the advise and inspiration!

credit: Mark Walker
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