Chapter Two: CVD for Redemption

o if
I used CVD,
T could
make
graphene.

someohe
like me
could

What I'm
saying is...
T'll use
the CVD
method
and
make tons
of
graphene
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Previously in the series

Koji Ota, freshly a senior at
university, requests an assignment
to the Ando Research Lab, drawn to &
the idea of being able to do cutting-
edge science.

It turns out, however, that this is
a deeply unpopular lab, with zero
applicants over the past few years,
and the only student a very strange
graduate student.

As if this weren't enough, Ota also
fails to pass the entrance test for
the lab—making graphene using the 2o
exfoliation method—and finds
himself at a crossroads,
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and photophysical
properties,
and all its other

Voo, o

EXCuSe

me? .
We don't |y pr'()per‘_hes
= so small

- is fine.




iy

o \ /
. ~ Anyway,
Alr [} ht... Large-Area Graphene Research Lab T 4 nZl
Regl stration - Lab Tours/Joint Research Proposals = Li.gonna
ASAP form... Always Welcome Kasuga Univ. app Iy here

would be
good?

How
was it?

That's
not what

have the / g <\. ;
timeto | / ]
i 5 be Thlnk"\g \Wi/ AZ[/ZOUg/l, ) H IS v
?; I'm\ you: \ like this_ A\ that level of \\ &
e ohe NS NN energy is X q
 bei who : weirdly boar
oroeing put that N refreshing!s
kicked out? thread ‘ £ e
there ® @ Or
/1] e \ .
1, ‘ D\ Maybe'a—
i -~ 7 Cannonball™ ¢gny
Ly r - _would be good. finonball
N\ 77/*// Vo ———Wouldn’t
N come back.
(/11 5




- :
I don't
think
he's
evenin |/

the lab

Uh, no,
actually.

Apparently
he's busy
with...a

conference?

professor
didn't

The grad student
you were talking

about was talking
to someone.

I assumed it
was the
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No,
he still
hasn't
given

That's weird.

The other day
T heard voices

Ohl
An email
already.

can't make
graphene
= if it means
| T have to look

H| at it through
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listen!
I Am.
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* jfunnel too hard
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for the disk
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lab isn't
decided

That's why
I want to
redeem
myself
using this
CVD thing.
Something
where I'm
less likely

to fail.
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True.
Your
clumsiness
is pretty
legendary.




Day. of visit to
Tikushi Research Lab,
Kasuga University

Please,
come
in.

Man,
you do
have
a lot of
energy.

No wa)x

You just
applied!
That
was so

youfor soI
agreeing don't
know.

You know
Professor
Ando?

Uh, what's
happening?

graphene
and join
that lab!

You really don't
know when to
give up, do you?
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I'm
gonna
ask
Ms. Ono
here to
walk you
through

the rest.
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I'mnot getting

Of course
they'll be
bigger than
when you use
the exfoliation
method.
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And remember
there's carbon
everywhere.
Don't let it
contaminate
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Inour lab, we use L hisis
This lets us a sapphire substrate with the copper
make large,  an additional copper film va'l'lrl“s'g;s;
high-quality ~ deposited on top. i s
graphene. substrate.
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Copper film deposited on top

This monolayer
graphene has high
=crystallinity with
uniform thickness,
and its hexagonal
lattice is highly
oriented.

It's just
that I've only
ever made
microscope- |

sized graphene,
so I was
wondering
how big this

\.one would be,

Oh,
is that
not
enough
for
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Either the
graphene
fails to
synthesize
at all,
or you just
get a little

|

Tt's these™\

experiences
and these little

There's the basic
recipe, of course,
but every lab

has their own techniques
original way of you learn over
doing things. time that

That's part of

are really
\the research. '

ﬁ You use
=
/the fan to




Whaaat?
It'sonly an
atom thick.

Alright.
Next
W) we'll be
removing
Z7 just the
graphene.
[ Put it in this
etchant and
the copper

I can peel
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the graphene.| /k /
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I don't need a Wash

microscopel! it with
distilled I guess that
image was
processed
i '6/5\% 9 to make
& things easier
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It's like
goldfish
scooping!

Be careful—
this is an
important part

of the pr‘ow

Y/ou know,

it's not
enough
that it's
oh the
substrate.

it through
a microscope
. the way
/" it-is.now, so

~_Wwe.have to
transfer it

T onto

Scoop it up from below 9 silicon
and paste it onto substrate.
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Man, it's so
hard to see.
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ransparent
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/ We're looking
for graphene
that doesn't
have any rips,

impurities,
wrinkles, stuff
like that.

This is an
important
part of
the process.
It affects
electron
mobility, the
performance
of the
graphene...

I thought
something like
this would
happen.
That's why
we've made




Alright,
deep
breath...

- ./ Hey there,
- [ how much have
you been able
to get done?

but T can't
scoop it up.
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... and it just might of moving it

be the hardest part onto
about making '/\ :

~the silicon
graphene using ’Substrate is
the CVD

called
method. transferring...
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\ / To the point
where there
are whole
papers written
on ways to
tweak the
transferring
method. /

Copper is
Graphene an excellent
doesn't catalyst
grow on for the

silicon.

growth of

gr‘aphene. silicon

substrate
to begin
with?
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I’m sorry if it’s a
stupid question,
but... 25




