Christmas 1938

Where are
éou spending I'm visiting
hristmas, N( ™y aunt, Lise
Frisch? _ W Meitner, in
e, Sweden.

~ You must certainly convey my
best regards to lise Mei{ner.

Merry
Christmas,

German physicist,| S
also fled from |[E
the Nazis.

wor are, dad. | just finished reading Poul Mollers book The adventures of a
dansih stvdent that yov recommended. T

—
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) f'L/Excellent, Aage.
7 We can discuss it durirﬁ
= the Christmas holidays. Now l
= Let's just hope for a white
= and peaceful christmas in
all of Evrope.
7.
And 6000 km to the west, in
Princeton, New Jersey, USA.

Kungalv station, north
of Gothenburg, Sweden.

7/

So far, the good Bohr
\Iam - has had the vpper hand
W, in our discussions. But,

.let's see what
he has to say about
the EPR argument’s claim
that quantum theory is not
a complete theory.




Uranivm 235
92 protons + 143 neutrons

+'=236

Barivm
56 protons + 86 nevtrons
=atomic mass {42

Krypton
36 protons + 55 neutrons
= atomic mass 91

142 + 91 = 233

2

My aunt received a letter from two
German chemists who couldn’t explain
the resuvlt of one of their

experiments.

They irradiated
pure vranivm with slow
nevtrons and suddenly
ended vp with the elements
barium and krypton. :

It sounds like the slow
nevtron has split the vranivm
nucleus into two lighter atoms.

But somethin
make

?I:i

_ professor.

It's precisely stated in
the chemists' letter that
three nevtrons are missing.

According to Einstein
(E=mc2), energy is released
when mass is lost, and my
auvnt has calculated...

s Missing to
add vp.

Exactly,

..that energ
equivalent to 200
million electron volts
has been released.

That's a million times

more than what is released
by burning a molecule of gasoline
in a car engine.




What big |d|ots we have But... will the splitting of the ) '
been. But that's how it atomic nuclevs glso bg able to No! No! That's absolutely

must fit together H; s tngger a chain reaction that |mposslble
wonderful. can be harnessed as an
We call it energy source if

" lled?
fi-fi-fission. w;_d//

It can only happen in the isotope
[/ vranium-235, which constitutes just 1% of naturally
occurring vranivm. John Wheeler and | have written
several papers on nuclear fission, and the first one
rbe published in the v £COM|ng issve of
Physical Review.
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We are now in September 194, and Denmark has been under German occupation for a year and a half.

Should we, as
children of a Jewish
mother, be concerned
about our sitvation
in Denmark?

-

We should all be concerned, Harald. Yes, supposedly to give a lecture. But he has also
But right now, | am most worried visited the institute. Tt's as if he doesn't understand
about the meeting | am going to have the Danish sentiments when he suddenly shows vp
with Heisenberg. and speaks enthusiastically about the great
German victories. ..
What does he

want to talk to
you about?

Is he in Copenhagen?

He's coming to
dinner at my place.
We'll see then.

" Thank you for N7
a lovely dinner,
Mrs. Bohr.




What do you want me to respond to that?

We have a blackout. i | feel a responsibility for the physics in
So don't fall and break my homeland. German?( will soon ‘win the war,
and although the Nazis view quantum physics

our leg.
4 9 with suspicion...

What | wanted
to say is.. uh.. how do
you view a physicist's moral
responsibility in areas that
can serve military
purposes?”

...l am confident
that they will change
their perception.

Heisenberg. | don't
want to hear any
more!

But do you know of Do you really think vranivm
physicists who deal with... fission can be utilized for
uM... you know... the vranivm weapon construction?
issue? What | mean is... it
can have very serious
consequences in military
technology, right?

As the leader of the
project, | know that it's
theoretically possible,

but... um... well...
There is nothing more to say.
I.etl;s head .
ack. x
}Qy




You look vpset, Niels.
Where is Heisenberg?

“FI—]/—7 Gone back
to his hotel.

What did he want?
He only expressed himself
in vague terms. Nevertheless, |
ot the impression that under
is leadership, Germany is doing

everything to develop atomic
weapons. -

Fortunately, the challenges seem so
enormous that it is hardly feasible.
What primarily distresses me is that
Heisenberg—of all people—has allied

himself with a murderouvs
criminal regime.

Ever since | realized that
slow nevtrons can induce
fission in the rare isotope
Uranivm-235, but not in the
common Uranivm-238, it has
been obvious that one could
construct a bomb if it were
ossible to separate the
isotopes on a large scale.

We're climbing to
thirty thovsand feet.
Inform our passenger in

the bomb bay.

)\ _leave the country, Niels.

el LN

Sooner or later,
we will be forced to

Hello, hello, professor.
Put on your oxygen
mask.



Hm. The helmet
they gave me is
too small.

Thi. .
a his g definitel
Quantum lea

Meg ;“nag
Is the intercom 1% $0Mething,

not working? Or has
he not put on the
helmet at all?

In the quant?™ 2"}
they wguld neve’
determine




But

CONPIQNEn‘taI‘ity p ...be understood
can also... - psychologically.

We are trapped
in language. Thinking
can only occur through
langvage - which is
learned...

through self-obser-
vation to analyze
our own feelings
therefore in a
complementar
relationship with
inherited
instincts.

Now | am within the
confines of my faithful
blackboard at the
institute.

Heh heh. There
are some of my good
colleague Gamow's
caricatures. That's
Dirac and Pauli.
And there we
have Heisenberg. He's
gotten lost...

..the feelings
suddenly are no
longer ghe same.

...and has earned
himself a blind
man’s glasses
and cane.




No! it is the
task of physics
to find ouvt

Reality or analogy. As drawn

figures, we can hardly

etermine it with
certainty.

The cane shows that
one can arbitrarily shift
the boundary between

subject and object.

But it is

the task of
physics to find
ouvt how the world

You should
know that
better than
most.

I think | hit
something.

If one holds on tightly,
the cane is part of the observer,
which can be used to explore the
world. If one holds it loosely...

| wonder where
I am heading now.

.it has become
part of what we are
trying to explore.

It's not about what
we know, but about what
we cannot know. We can
establish a statistical law for
the probability that my
quantum fly and | are in
the same place
again.
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He still isn't
answering.

He didn't hear the
message to put on the oxygen
mask and fainted. He could

have died.

” We are over '
the North Sea _
now. | am descending JNe
to five thousand
feet.

wonder%:lly for
the entire

Shortly after, Bohr's eldest son Aage also

by steamer to the USA. %a

™

comes to England, and the journey continves Q\{ 4 i




