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What is “open science”?
LOTS of things…

General theme: getting science to be 
more open and transparent

Sub-theme: change the way we work

Why? Science might work better?



Outline of my talk
You The world

Open data

How much are you 
willing to share?

Open access

Green and Gold?

Do we need journals?

Is something else 
possible?



I want to hear from you! 
High Tech (Google Form)

https://forms.gle/iCskYtUwCjj1sBVh8

Low tech

(1) Send me an email, or:

(2) Write it on paper and 
give it to me

Write down the questions



You



Open Data

What is 
open data?

Data files associated with your 
results are published online

Why? Looking at your data might be useful for others!

Theorists trying to 
model it

Other groups trying to 
reproduce it Who knows?



How does it work?

http://dx.doi.org/10.5281/zenodo.1296129

Example from my group:



What does it look like?

19 downloads…even though it’s 1.7 GB!!!



What do I put in it?



What do I put in it?
Open Science principles:

Great philosophy but not clear what it means...



QN Open Data policy

https://doi.org/10.5281/zenodo.2556949

Anton and myself: less philosophy, more concrete

Level 0: Upload the numerical data shown in 
figures in a format that is readable by others

Level 1: Publication of the raw data and scripts 
for the full data processing chain that produce 

the final plots shown in the paper

Approved by QN, now being adopted by TNW



Level 0: Simple 
Just the points in your plot

-30 0.1223 
-29 0.1133 
-28 0.1558 
...

Fig2b.dat

What is this  
useful for? Theorists can fit to it

Other people can analyse you data too

In principle it’s already there



Level 1: A bit more work 
Raw data file as recorded 

during measurement
Code used to process 

and plot it



My 5 year prediction
Open data will become the norm

Pressure from peers, universities,  
funding agencies, journals

Better to lead the dialogue and define the standards

Transition from Level 0 to Level 1? 
Dialogue about possible next steps

“FAIR” data required for a PhD thesis starting 
from 2019 in Delft! (Level 0?)



Questions 1-3

Discuss with your neighbour!



The World



Open Access
Green Open Access Gold Open Access

“preprint server”

Institutional repositories



Gold vs. Green

https://s3.amazonaws.com/libapps/accounts/68137/images/OA_Green_Gold.jpg



Is there something wrong 
with green?

ArXiv is great! We invented it in 1992!

Some publishers make  
trouble

Most fields of science 
have no arxiv / no arxiv 

culture!

Official embargo 
(often ignored) 

Sometimes people 
forget, or are lazy…

(Making this presentation, I discovered that 
11 of my 76 papers are not on the arxiv!)



Question 4



Green open access
It is a way to make your papers open!  

(if your journal allows it)

It requires discipline (or a big EU stick…)

If your field has a culture of it, it really works!

My only source of information about new 
papers is the arxiv!



So what’s the 
problem?



19 billion euro

(warning: possibly polarising discussion coming up…)



Academic publishing is an  
extremely profitable business

https://www.theguardian.com/science/2017/jun/27/profitable-business-scientific-publishing-bad-for-science

https://www.universityaffairs.ca/opinion/in-my-opinion/time-stand-academic-publishing-industry/

https://theconversation.com/could-subscriptions-for-academic-journals-go-the-way-of-pay-phones-63575

Somewhere, there is a missing feedback loop…



It’s big business

http://tagg.org/rants/AcPubPizzo.html





Could we get rid of 
journals?

Could we just go “cold turkey”?  
What would we miss?



Question 5

Discuss with your neighbour!





What do journals do?
Let me read papers

Arxiv can do this 100%

Inform me

Arxiv can do this 100%

Verify (to a degree) 
that results are 

scientifically valid 
(part of peer review) 

Arxiv does not do 
this at all 



What do journals do?
Let me read papers

Arxiv can do this 100%

Inform me

Arxiv can do this 100%

Verify (to a degree) 
that results are 

scientifically valid 
(part of peer review) 

Arxiv does not do 
this at all 

Assess the (perceived) 
importance of a 

scientific work (editor 
and peer review)

Arxiv does not do 
this at all 



Scientific validity



Assess Scientific Validity

We would need a “coordinator”…

This one is not hard (and we do it already anyway!)



Assess Scientific Validity

We would need a “coordinator”…

ArXiv overlay journal that 
coordinates peer review 

My opinion: SciPost is cool! But not enough…

This one is not hard (and we do it already anyway!)



“Importance”



Question 6



I do! Why?
One reason: it is my currency!

Big paper

Next grant (A job!)



Why else?



Why else?

It feels great!



Why else?

It feels great!

Why?



Why else?

It feels great!

Why?

Recognition

You’ve done a great job!

And it comes (at least partly) from your  
peers that you respect!



Recognition

We crave it!We need it! It motivates us

Striving for excellence is not a bad thing!

And we are impatient people. We need to know!

Not 5 years from now, we need recognition and 
some form of closure now!



How do we get recognition?
The Moriond Plan? (Plan-M?)

(Freeform-after-dinner-brainstorming in hallway with 
anonymous colleague on Monday…)

Who do we want recognition from?



Question 7



How do we get recognition?
The Moriond Plan? (Plan-M?)

Who do we want recognition from?

Our answer was: Our peers

We want to know that a our peers find our work 
exciting and important

(Freeform-after-dinner-brainstorming in hallway with 
anonymous colleague on Monday…)



Could we set this up?
A panel of scientists from the field that make a 

selection of the “HOT” arxiv postings each month? 

Whatever we do, key concepts for me: 

Trust, transparency, recognition

Through transparency and effort from people in the field, 
could such a system establish trust and recognition?



The future of science?

Content Peer review of validity

The HOT list?*
Recognition: something to strive for!

*(or some kind of “official” panel? Or panels?)



Thanks for your attention!

Let’s think together about a bright future for science

(add your thoughts in the last section of the form!) 





Open success story

We gave away all of our secrets! 
30 pages of pictures of exactly how to peel stuff 

Thorlabs parts list!

Result: 560 citations in 5 years!  
From a simple, non-sexy technical paper!



Plan-S
Plan devised by former European Commissioner

Short summary: 

Force gold open access with a 2000 euro APC 
Ban publication in non-gold OA 



My personal analysis
Best case: Kill the journals

Best case risk: Sacrifice a generation or two of 
scientists while the system adjusts 

Worst case: Create a new species of profitable  
predatory journals with poor quality control

Worst case risk: Replace a monster with an 
even worse monster? 

https://sites.google.com/view/plansopenletter



https://101innovations.wordpress.com/2018/10/22/eight-routes-towards-plan-s-compliance/



Open Source
FOSS: Free and open-source software

Free to use Source code for free

Idea: you share your code, others share their code



Open Hardware?
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We just spent 4 months 
designing multilayer quit 

shielding

Why should someone else 
have to do this again?

Solution: publish the design 
files online! We can and will



Level 1: is it scary?
A lot of work…but if you do it properly from the start, it will make 
your work flow more efficient and more robust!

My code works but is not pretty…I’m don’t want people to see it… 
but it means that people (including your advisor) can know exactly 
what you did! (And maybe it motivates you to tidy it up…)

I’m giving it away all my hard work for free! But assuming others 
are not evil, they will appreciate it and maybe cite it. And 
eventually, it will become the norm (by social pressure or by 
funding agency police…) and you will benefit from their code too. 


