
came as a PhD student. I invited him 
to come to the Netherlands from 
Russia when I was working in Nij-
megen. Now you can see how good 
he is! So the first thing I did when I 
left the Netherlands and went to 
Manchester was to invite him there 
as a post-doctoral researcher. Kon-
stantin is one of about five col-
leagues I am really happy to spend 
my working hours with. 

Early days 

� Nachrichten: How did everything 
start? Why were you so interested in 
graphene? 

Geim: I have had the idea of crea-
ting a very thin material for a long 
time. The basic idea was to have a 
monolayer of something on top of 
something else. You make a thin film 
of one material on top of another 
and then chemically etch away the 
substrate. So we were trying to push 
it to a single layer of graphite or 
something else. But it didn’t work. 

Nachrichten: So you tried the other 
way around? 

Geim: Yes. We thought, okay, if 
we can’t remove the substrate chemi-
cally, let’s try to split graphite into 
thinner and thinner slices. Unlike 
people before we didn’t stop at very 
thin slices, we just went on and on 
until we finally got it down to a sin-
gle layer. Well, we did have a bit of 
luck, using a very crude force ap-
proach called Scotch tape. That 

� Nachrichten aus der Chemie: Con-
gratulations on your Nobel Prize, Mr. 
Geim!  

Andre Geim: Thank you. 
Nachrichten: Has winning the No-

bel Prize changed your life plan? 
Geim: Some people tend to stop 

doing research once they got a Nobel 
Prize. But I’m not that kind of guy. I’ll 
go on working just like before. My 
work is my hobby. 

Nachrichten: The world is toasting 
your success as the recoverer of 
graphene. How does that feel? 

Geim: Well, recovery is a very 
large word. I’d say we were the first 
to discover how wonderful graphene 
is – that it was in fact worth discove-
ring. A little research had been done 
in this area before, and a couple of 
people saw indications that graphene 
is possible, but it just went unno-
ticed. So our work just showed how 
pretty damn good that material is. 

Nachrichten: But you were the first 
to synthesize graphene? 

Geim: Correct. We made 
graphene in its isolated form. We 
discovered that it is possible to pull 
out a single atomic plane out of gra-
phite. We are dealing with a new 
state of matter that is strictly two di-
mensional or one atom thick.  

Nachrichten: What role does your 
co-laureate Konstantin Novoselov 
play? Have you two worked together 
for a long time? 

Geim: Yes, we have been working 
together for the last 12 years. He 

Andre Geim and Konstantin Novoselov were awarded the Nobel Prize in physics „for groundbreaking  

experiments regarding the two-dimensional material graphene“. Nachrichten aus der Chemie asked  

Andre Geim what he likes most about graphene and if he, too, believes that this new form of carbon 

could be the silicon of the future. 

„Our work showed how pretty 
damn good that material is“ 

means you take a piece of graphite 
and split it in two, then split it in two 
again and so on – until you get a sin-
gle layer. It came as a surprise for us 
as well that you can in fact get a ma-
terial of single-atom thickness with-
out destroying it. But graphene 
turned out to be stable. 

Nachrichten: How did you know the 
new substance really was just a single 
layer? 

Geim: Initially, that wasn’t so easy 
to prove. We had to use techniques 
like atomic force microscopy or 
transmission electron microscopy. 
Now, once we used all these tech-
niques, once we know how 
graphene should look like, we can 
just look into the optic microscope 
and say, „That’s a single layer. . . that’s 
a double layer“ and so on. The mate-
rial is visible to the naked eye and 
we know that it absorbs a certain 
proportion of light. So its opacity or 
light-transparency alone show us 
how many layers there are. 

Graphene’s best properties 

� Nachrichten: What does graphene 
look like to the naked eye? 

Geim: It looks very, very lightly 
grey. So it’s not completely transpar-
ent but just this very pale grey. 

Nachrichten: What is so special 
about the material? 

Geim: Graphene deserves many 
superlatives: the most, the best and 
so on. It is the thinnest material you 
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can imagine, but it is also the strong-
est per weight material – stronger 
than diamond. It also has the most 
stretchable crystals. Well, rubber 
stretches nicely, but try to stretch 
any crystal – you know it’s going to 
break. Graphene can be stretched by 
twenty percent. It’s also the stiffest 
known material. And its thermal 
conductivity, again, outperforms 
even diamond. At room tempera-
ture, it can conduct electricity a mil-
lion times better than copper. Elec-
trons propagate quicker in graphene 
than in any other material. At the 
same time it’s the most impermeable 
material, even if it is only one atom 
thick. Not even helium or hydrogen 
will pass through graphene. 

Nachrichten: Which of graphene’s 
properties do you find most fascinating? 

Geim: Its extraordinary electronic 
properties. Charge carriers move 
through this material with hardly 
any scattering – they can move a 
thousand inter-atomic distances 
without being scattered. It is really 
amazing! No one could have pre-
dicted this. 

Nachrichten: What is the biggest 
achievement made in regard to graphene 
in the six years since you first produced it? 

Geim: It has given us a huge play-
ground for understanding the world 
around us. We are incredibly lucky 
to have this sort of system which lets 
us study a range of phenomena 

30 inches in diameter – 
75 centimetres. We are not sure 
what they mean to do with these wa-
fers – I am sure they won’t be making 
transistors, propably flexible touch 
screens I’d guess. Or maybe rollable 
light-emitting diodes for illuminat-
ing walls. 

Nachrichten: Are these applications 
coming in the near or far future, would 
you say? 

Geim: We are very lucky to be 
looking at real commercial products 
already, after only six years. Usually 
it takes a much longer time from 
fundamental research to the market. 
In five years we will certainly have 
some applications but we don’t 
know how far-reaching they may be. 
I’ll only know for certain when I see 
the products on the shelf in the su-
permarket. 

More to come 

Nachrichten: What is the biggest 
challenge still facing graphene?  

Geim: We now know that 
graphene can be produced on a mass 
scale, in giant centimetre-size wa-
fers. Actually, the challenge is to 
think how this material might be us-
ed. Right now, people are saying, 
hey: this material is good for this, it’s 
great for that. There are probably 
hundreds of possible applications. 
And yes, graphene is good. But is it 
good enough? And if it’s good 
enough can it compete with existing 
applications? It’s a long way from 
saying this material may be better 
than another and actually making its 
way to the mass markets.  

Nachrichten: What are the next 
steps for your lab? 

Geim: We will go on studying 
graphene, because year after year it 
brings surprises. This material is still 
terra incognita, as the Romans 
would say. But I am also thinking 
about leaving the graphene area for 
something less crowded. I am trying 
to find a sub-area. What interests us 
is the entire field of single- 
atom-thick crystals. 

 
Mit Nobelpreisträger Andre Geim sprach  
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we’ve never studied before. With 
graphene we can study certain theo-
retical phenomena that were pre-
dicted 50, 70 or 80 years ago in the 
early stages of quantum mechanics 
but which have never been demons-
trated. 

Wait and see 

� Nachrichten: Rumour has it that 
graphene is the silicon of the future. 
What do you think? 

Geim: That is a speculation! We 
know graphene is good but we don’t 
have enough knowledge even to as-
sess whether graphene could com-
pete with silicon. In principle of 
course, anything is possible. Many 
are enthusiastic, other are pessimis-
tic. Graphene promises a lot. But I 
reserve judgement, because I don’t 
know enough about it yet to say if it 
could be a new silicon. 

Nachrichten: People talk about a lot 
of applications for graphene. What is al-
ready possible? 

Geim: We know that ultra-fast 
transistors are possible, individual 
extremely fast transistors. This has 
already been demonstrated in the 
lab. These transistors are certainly 
cheap and easy enough to manufac-
ture. They will extent the range of 
frequencies into the terahertz gap. 
Moreover, one giant electronic com-
pany recently demonstrated wafers 

Andre Geim and Konstantin Novoselov: „We have been working together for the last 12 years.“  
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