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ACT ONE

MARGRETHE. But why?

BOHR. You're still thinking about it?

MARGRETHE. Why did he come to Copenhagen?

BOHR. Does it matter, my love, now we're all three of us dead
and gone?

MARGRETHE. Some questions remain long after their owners

have died. Lingering like ghosts. Looking for the answers they never
lound in life.

BOHR. Some questions have no answers to find.
MARGRETHE. Why did he come? What was he trying to tell
you?
BBOTIR. He did explain later.
MARGRETHE. He explained over and over again. Each time he
eiplained it became more obscure.
HOHR. It was probably very simple, when you come right down
t it; he wanted to have a talk,
MARGRETHE. A talk? To the enemy? In the middle of a war?
BOILIR. Margrethe, my love, we were scarcely the enemy.
MARCGRETHE. it was 19411
IR, Heisenberg was one of our oldest friends,
MARGRETHE. Heisenberg was German. We were Danes. We
were under German occupation.
BOLR. It put us in a difficult position, certainly.
MARGRETHE. I've never seen you as angry with anyone as you
wero with Teisenberg that night.
BOUR, Not to disagree, but I believe I remained remarkably
eali,
MARGRETHE. I know when you’re angry.
BOIIR. It was as difficult for him as it was for us.
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MARGRETIIf R why did he do il New no one can g hurt,
now no one can he petriyeds

BOHR. | doubt if he ever really knew himreld.

MARGRETIIE, And he wast't o fefed. Not after that visit. That
was the end of the famous friencship hutween Niels Bolr and Werner

Heisenberg,
HEISENBLRG, Nuw we'Te W1 dend and pone, yes, and there are

-.only two things the workd retiembers abont me, One is the uncertainty

principle, and the other Bty wysterious visit to Niels Bohr in Copen-
hagen in 1941, liveryone el nnweettinty. Or thinks he does.
No one undetstads by tip b Cupenhigen. T and time again I've
explained it To Dol funvaed |, wid Migaeie, To interrogators and
intelligence officers, o fonrnalles ond Bittonians. The more T've ex-
plained, the decper (I et Lninty how hegome Well, | shal! be happy
to make one more nitempt, Nuw wa're ull tdead and pone. Now no one
can be hurt, now hu vene el b heteayed,

MARGRETEHE, T never entitely Hked him, you know. Perhaps 1
can say that 10 you now, ’ .

BOHR, Yy, you did. When lie wars [it bere i ihe twenties? Of
course you did. On (he tertely ut Tavilde witl ws und the boys? He
was one of the family.

MARGRETHE. Something allen about lim, even then.

BOHR. So quick und cager.

MARGRETH L T'oo quick, ' e,

BOHR, Those bright watehlul uyex.

MARGRETHE, Too bright, ey winlelifule

BOHR. Well, he was a very greut plyiiciot. I never changed my

mind about that,
MARGRETHE. They were all good, nll the people who came to

Copenhagen 10 work wilh you, You fiel it of the great pioneers in
atomic theory here at one time ot another,

BOHR. And the more Ilook tyaek on it, the more 1 think Heisen-
berg was the greatest of them all,

HRISENBERG. S0 what was Bohr? 11e was the first of us all, the
father of us all. Moderm atomic physicy bugan when Boht realized that
guanturn theory applied to matfer 85 well ag to energy. 1913. Every-
thing we did was based on that groat insight of his.

. COPENHAGEN .

BOYUR. When vou think that
i 19240 en you think that he ﬁrﬁ§ came here to work with me

I1EISENBERG. I'd only ih
. y just finished my d
win ihe most famous atomic physicist in the wo};Id.OCtorate’ and Bohr

BOHR. ... and in just over a year he’d invented quantum mechan-

fcs.
MARGRETHE. It came out of his work wi
. rk with you.
BOHE. Mostly out of what he’d been doing 3\(vvith Max Born and

y et
Pascual Jordan at Géttingen. Another year or so and he’d got uncer- - '

tainty,
ggRGRETPIE. And you’d done complementarity.
B HR. We argued them both out together, T
IEISENBERG. We did most of our best work together
BOHR. Heisenberg usually led the way. .
HEISENBERG. Bohr made sense of it all.
E%I—éléNVge operated like a business.

ERG. Chairman and managing di
MARGRETHE, Father and son. o o "
HEISENBERG. A family business.
ggggl&EEHE Even though we had sons of our own

. An i [
b 1 Sttt we went on working together long after he ceased to
HEISENBERG. Long after I'd left Co i
- . penhagen in 1927
ack I\tf;) Germany. Long after [ had a chairand a tgamily of mya(?\?rngone
MARGRETHE, Then the Nazis came o pover... '
: . it got more and m i
ot - impossible. Until that day in 19211.; difficult. When the war broke
MARGRETHE. When it finished forever.
ﬁ%}éﬁé Yes, why did he do it?
ZISENBERG. September, 1 i i
oty st Oucber P er, 1941, For years I had it down in my
MARGRETHE. September. The end of September.
ﬁ%%%]\% Eurnous sort of diary memory is
IEISE RG. You open the ' i
ad tidy jottings dissolve arc?und you?ages, and all the neat headings

BOHR, Y .
themselves. ou step through the pages into the months and days

'
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MARGRETHE, The past becomes the present inside your head.

UEISENBERG, September, 1941, Copenhagen ... And at once -
here I am, getting off the night train from Rerlin with my colleague
Carl von Weizsticker, Two plain civiling suits and raincoats among all
the field-grey Wehrmacht uniforms artlving with us, all the naval gold
braid, all the well-tailored black of the 58. Tnmy bag I have the text of
the lecture I'm giving. In my head s another communication that has
io be delivered. The lecture is on agtrophysics. The text inside my

- head is a more difficult one.
_ BOHR, We obviously can't o Lo the lecture.
COMARGRETIIE Notil he's piving it ut the German Cultural Insti-

fte - it’sa Nzl proprojuudy orpranizition,

BOTIR. e must huow whal we feel ulout that,

HEISENBIRG. Weizlickey has been my Juhn the
written to warn Bohr ol'ny arrival.

MARGRETIIL, e wants 1o see you'?

BOHR. T agsume Liat’s why ho's come.

HEISENBERG. But how can the actua! meeting with Bohr be
arranged?

MARGRETIL, e must have

to say.

HEISENBERG. It has 1o seem naural, 1 has o be private.

MARGRETHE, You're not really (hinking of inviting him to the
house?

BOHR. That's obviously whil he's hioping,

MARGRETHE. Nicls! They've peenpied our country!

BOHR. He is not they.

MARGRETHE. 11e’s one ol them.

HEISENBERG. First of all there'n un official visit to Bohr’s: ‘j_

workplace, the Institute for Theorelieal Physics, with an awlkward

junch in the old familiar canteen. Mo chance to talk to Bohr, of ]

course. Is he even present? There's leozental ... Petersen, 1 think ...
Christian Mefller, almost certainly.... It'4 like being in a dream. You
can never quite focus the precise details of the scene around you. At
the head of the table - is that Bohr? 1 turn 1o look, and it’s Boh, it’s
Rozental, it’s Meller, it’s whoever I appoint to be there ... A difficult
occasion, though -1 remember that ¢learly enough.

Baptist, and

something remarkably important "

|
|
i
P

COPENHAGEN 9

BOMR. It was a disaster. He mad i

‘ . e.a very bad im] i -

I?ftfltlll of Denmark unfortunate, Occupation rc))(f Polandprgziig?;eg Der

finy Il%f[?f:[%%alt\?bg. (ermany now certain to win the war. > P
IISENBERG. Our tanks are al .

un? \g(p)lll,l I({nel_l thing, perhaps. One thilig?St 2 Moscow. What can stop

IR. He knows he’s being watched

Illcmlslcr that, He has to be carefulgabout \:ha’.t c})lft; CS(;;;SB' One must re-

ARGRETHE,. Or he won’t be allowed to travel abroad again.

BOHR. My love, the Gestapo planted microphones in his house, ~~

1o 10ld Goudsmit when he was i i
Lo tol dsmi in America. The 8 im in
for interrogation in the basement at the Prinz—Alb:echSt—g?z?s%gt -hujj "
IRfEAIgEGb}RngHE And then tl}f:y let him go again. T
ol ERG. T wonder if they suspect:for one moment how
u; o Il) al\jvt;s ;Lg gilt permission for this trip. The humiliating appeals
Y . the demea i
s i e Foveion Offznlé:,g efforts to have strings pulled by our
MARGRETHE. How did h ?
MR CIRE LHE- How e seem? Is he greatly changed?
EASPII{SR}?THE I still think of him as a boy.
. He's nearl i :
i s o o y forty. A middle-aged professor, fast catching
g&g}l}giﬂ:HE&;{ou sﬁil] want to invite him here?
B . s add up the argument i ide i
seientific way. Firstly, Heisenbe%;mis EI: fsri?rllde lfl.ler side in & reasonably
gASIEIERET\I;\IfE Firstly, Heisenberg is a German
A ite Jew. That’s what the Nazis. called hi
:;;:EEL nr-eéa;::‘sg, 1.':nd they 1said it was Jewish physics. I?Ie }c]:lcl)%ldﬁl::
: M . o Y
hention Cin aﬁaCk)Sz'name, ut he stuck with relativity, in spite of the
MARGRETHE. ir j
enchiny E. All the real Jews have lost their jobs. He’s still
BOHR. He’s still teachin, ivi
_ o relativity.
%(%I]{I?%TLHEI Stlll a professor at Leipzig.
IR. eipzig, yes. i i
i A pzig, ves. Not at Munich. They kept him out of the
;\JiARGRETHE. He could have been at Columbia.
IOLIR. Or Chicago. He had offers from both.

-

e
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MARGRETHE. He wouldn’t leave Germany. ;

BOHR. He wants to be there to rebuild German science when e\

i dsmit. y
Hlﬂeltﬁ)?lisdgﬁelt‘ﬁ%g Xll‘:d it he’s being watched it will all be reported

upon. Who he sees. What he says to them, What they say to him.

Il
HEISENBERG, I carry my surveillance around like an infectious 5

discase. But then I happon to know that Bohr is also under surveil-

1anc‘i\'/lARG:‘.RE’I‘HE. And you know you’re being watched yourself. ]

. BOHR, By the Gestapo? 4 :
. HEISENBERG, Does hleir;:nhzc?
LR, I've nothing o hide. _ ' B
E&cﬁllgéil{g%lli?f B; our ﬂ:llow-li')nnc?. It would ]2:(:) l?aae;;;lzilggbe ,
their trust in you if they thought you Were ting.
ttayalgoofif;g. Tnviting an obid fiend 1o dinner iy hardly collaborating.
MARGRETIIL, It might appear (0 be collaborating.
ROHR. Yes. [e's putus in n difficult posttion,

RETULR, T shall never forgive hin, B
11\3/1&51{1? o must liwve good renson, He must have very good rea-

o HEISENBERG, 'This is going l}? hlu i dcclﬁlty n}?vchard occasion.
3T, You won't Lalk about polilicss |
%ﬁoAI%SRV%E’Illl stick 1o physies, T ussume i'y physics he wants to i
: ;
ik mﬁéﬁlﬂm. I think you must lso assume that It)‘m a\r;c;n{ i
aren’t the only people who hear what's said in this house. If you i
to speak privately you'd better go oul in thc apen air. !
BOHR. I shan’t want to speak p.rwutuly.
MARGRETHE, You could go for unother o r
HEISENBERG, Shall I'be nble to supgest 8 walk?

BOHR. 1 don’t think we shall be going for any walks. Whatever

n say where everyona can hear it. ]
e h?&fﬁéﬁTﬁE. S%me new iden he wanis to try out on You, Per

haPSi301-IR. What can it be, though? Where are we off to next?

MARGRETHE. So now of coursc your curios
spite of everything.

{ your walks together. |

ity’s aroused, in

S

HEISENBERG. So now here I am, walking out through the
maintim iwilight fo the Bolws” house at Ny-Carlsberg. Followed, pre-
rnnably, by my invisible shadow. What am 1 feeling? Fear, certainly -
it touch of fear that one always feels for a teacher, for an employer,
lar o paront. Much worse fear about what I have to say. About how to
vxpress it How to broach it in the first place. Worse fear still about
wliad happens if I fail,

MARGRETHE. It’s not something to do with the war?

COPENHAGEN i1

BOHR. Heisenberg is a theoretical physicist. I don’t think anyone;

hay yet discovered a way you can use theoretical physics to kill p‘ue:o*i
ple. e

MARGRETHE. It couldn’t be something about fission? ™

BOHR., Fission? Why would he want to tall fo me about fission?

MARGRETHE. Because you're working on it,

BOHR. Heisenberg isn’t.

MARGRETHE, Isn’t he? Everybedy else in the world seems to
lie. And you're the acknowledged authority.

BOHR. He hasn’t published on fission.

MARGRETHE. It was Heisenberg who did all the original work
on the physics of the nucleus. And he consulted you then, he con-
rlted you at every step.

BOHR. That was back in 1932. Fission’s only been around for
the last three years.

MARGRETHE. But if the Germans were developing some kind
ol weapon based on nuclear fission ...

BOHR. My love, no one is going to develop a weapon based on
nuelear fission.

MARGRETHE. But if the Germans were trying to, Heisenberg
woutld be involved.

BOHR. There’s no shortage of good German physicists,

MARGRETHE. There’s no shortage of good German physicists
in America or Britain.

BOHR. The Jews have gone, obviously.

IIPISENBERG. Einstein, Wolfgang Pauli, Max Born ... Gtto
['rinch, Lise Meitner.... We led the world in theoretical physics! Once,

MARGRETHE. So who is there still working in Germany?

BOIR, Sommerfeld, of course. Von Laue.

-

y

v,
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b .
i MARGRETHE. Old men, - ‘
" BOHR. Wirtz. Harteck. e
' MARGRETHE. Heisenberg is head and shdtiders above all of
the ;

m' -
BOHR. Otto Hahn - he’s still there. Ho discovered fission, after

all. Ly HEISENBERG. I'm so touched you felt able to ask me. /
MARGRETHE, Haln’s a chermist. T thought that what Hahn dis- | HQIIR. We must try to go on behaving like human beings. 1.
covered ... | HEISENBERG. I realize how awkward it is. -
. BOHR. ... was {hat Tinrico Fermi had discovered it in Rome four | ‘HOHR; We scarcely had a chance to do more than shake hands at 7
"years earlicr, Yes - he just didn't realize it was fission, It didn’t occur - ”“‘f'l‘lgm othier day. ’a
to-anyone that the uranium atom might have split, and turned into an l. 0ISENB;ERG. And Margrethe I haven’t seen ... g o
atom of barium and at wom off keypton, Nol until Mabn and Strass- 131 HR. Since you were here four years ago. o
mann did the analysiy, and duteeted the barfum. 7 o é&]l[s{gRETHE Niels is right. You look older. o
MARGRETIIL, l"m‘mi‘slﬁi Chicago. g congress inﬁiﬁ& 1 had been hoping to see you both in 1938, at the
OHR. His wile's Jewish. ’ aw ...
G RORTTLIL So Helsenberg would be in charge of the work? ﬁgHR- I'believe you had some personal trouble.
\mﬂj OHR. Margrethe, there is no workl John Wheeler and I did it all ISENBERG. A liitle business in Betlin.
‘J\' 11939, One of the implicutions of our paper in that there’s no way in MARGRETHE. In th}? Prlng—Albrecht-Strasse?
2, Toresccable futuro in which ission enn be used to produce any HEISENBERG. A slight misunderstanding,
kind of weapon, ] BOHR. We heard, yes. ][,m_ 50 Sory.
MARGRETHE, Then why i3 everyone il working on i€? {5 ol f{EISENBERG. These things happen. The question is now re-
BOHR, Becausy thero's an elemient of nugie in it. You fire a neu-, nolved. Happily resolved, We should all have met in Ziirich ...
». ton at the nucleus of a uranium ttom and it aplits into two other ele- EOHR- In September 1939.
* £ ments. It's what {he alehenisty were (rying o do - to turn one element; | IJE}%%NBERG' Only of course ...
»*" into another, | break of RETHE. There was an unfortunate clash with the out-
MARGRETIHE, So why ia he coming? | ¢ l-I%IgEaIrsi
BOHR. Now your curiosity’s utoused. - BOHR SBERG- Sadly.
MARGRETIIE, My forebodings, , . Sadly for us, certainly.
HEISENBERG. I crunch over the [tmiliar gravel to the Bohrs™ | M{\RGRETHE. A lot more sadly still for many people.
front door, and tug at the familiar bell-pull. Fear, yes. And another SSEENBERG, Yes. Indeed,
sensation, that’s become painfully funiline over the past year. A mix- IIEIISR' Well, there it is.
rre of self-importance and sheer helplesy absurdity - that of ali the MAR](E}NBERG' What can I say?
2,000 million people in this world, I'm the one who’s been charged sous? RETHE. What can any of us say, in the present circum-
with this impossible responsibility... The heavy door swings open. | ™ mﬁ?"]SE
BOHR. My dear Heisenberg! Q M ;\R NBERG. No. And your sons?
HEISENBERG. My dear Boht! B HEl SgﬁgTHE' Are well, thank you. Elisabeth? The children?
RBOHR. Come in, come Mo 3 M;\ iNBERG. Very well. They send their love, of course.
RGRETHE. They so much wanted to see each other, in spite
i - !
W
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MARGRETHE. And of course as soon as they cach sight of each
atlier wll their camiion disappears. The old flames leap up from the
alululnwu If we carl just negotiate all the treacherous little opening civili-

UH e
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i ? busy avoid-

hing! But now the moment has come they’re so

?ige;’:g oth%r’s eye that they can scarcely see each other at all.
HEISENBERG. I wonder if you realize how much it means to me

to be back here in Copenhagen.

isolated in these last few years.

imagine. o

E&%}%{I({}I{E’?Eg l%/le he scarcely notices. I watch him discreetly

from behind my expression of polite interest as he Stguggles of.
HEISENBERG, Have things here been difficult?

GRETHE. Of course.
the way. B
BOHR. Diffienlt....
treated to the gross ubuses thut
laws have not been ';‘"'“\}romd' |
RETIL, Yet, ‘ ‘
I];Aggg A few months ago they slarted deporting Communists
and other anti-German clementy, .
HEISENBERG, But you ]301'30nu]ly !
BOHR, Have been Jeft ﬁlnctl;\;'ulmmi L yon
BERG, 1've been qtioliy ab - . o
Iggl}&‘;&?lmml ::t‘ you, No eall fin sleeploss nights in Leipzig 80
. “ . |
o tm%\GRETI-IE. Another silence, 1lo's done his duty. Now he can
in to owd lo p
bcgnIl~1EISENBERG. Are you still suiling!?
BOHR., Sailing?
MARGRETIHE, Not a good starl,
BOHR. No, no sailing, o
HEISENBERG. The Sound s ../?
BOHR. Minc% of
BERG. Of course. o .
}&EPiIS{EC:iI;I{ETI-IE. 1 assume he won'L auk if Niels has bsen skiing.
HEISENBERG. You’ve managed to et some skiing?
BOHR. Skiing? In Denmark?
HEISENBERG. In Norway, You uged lo go
BOHR. 1 did, yes.

have oceurred clsewhere. The race

to Norway.

In this house. I have become rather !

What eon 1 say? We've not so far been -

g

|
|

steer the conversation round to pleasanter subjects. !

Ilo hos 1o ask. He has to get it out of |

]

A
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[ILISENBERG. But since Norway is also ... well ...

BOHR. Also occupied? Yes, that might make it easier. In fact I
uppoge we could now holiday almost anywhere in Europe.

ITEISENBERG. I'm sorry. I hadn’t thought of it quite in those
leni,

BBOHR. Perhaps I'm being a little oversensitive.

HEISENBERG. Of course not. I should have thought.

MARGRETHE. He must almost be starting to wish he was back
in the Prinz-Albrechi-Strasse. ‘

HEISENBERG. I don’t suppose you feel you could ever come to?
{iermany ... s

MARGRETHE. The boy’s an idiot. R

BOHR. My dear Heisenberg, it would be an easy mistake to
make, to think that the citizens of a small nation, of a small nation
overrun, wantonly and cruelly overrum, by its more powerful neighbor,
ilon’t have exactly the same feelings of national pride as their con-
tJucrors, exactly the same love of their country.

MARGRETHE. Niels, we agreed.

BCHR. To talk about physics, yes,

MARGRETHE. Not about politics.

BOHR. I’'m sorry.

HEISENBERG. No, no - I was simply going to say that I still
have my old ski hut at Bayrischzell. So if by any chance ... at any
lime ... for any reason ...

BOHR. Perhaps Margrethe would be kind enough to sew a yel-
low star on my ski jacket,

HEISENBERG Yes. Yes. Stupid of me,

MARGRETHE. Silence again. Those first brief sparks have dis-
uppeared, and the ashes have become very cold indeed. So now of
course I’m starting to feel almost sorry for him. Sitting here all on his
own in the midst of people who hate him, all on his own against the
two of us. He looks younger again, like the boy who first came here in
[924. Younger than Christian would have been now. Shy and arrogant
and anxious to be loved. Homesick and pleased to be away from home
at last. And, yes, it’s sad, because Niels loved him, he was a father to
hitn,

HEISENBERG. So ... what are you working on?

i
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MARGRETHE. And all he can do is press forward. )

BCHR. Fission, mostly.
HRISENBERG. I saw a couple of papers in the Physical Review.
The velacity-range relations of figsion fragments ...7
BOHR. And something about the interactions of nuclei with deu-
terons. And you?
HEISENBERG. Various things.
MARGRETHE. Fission?
| HEISENBERG. 1 sometimes feel very envious of your cyclotron.
._ MARGRETHE, Why? Arc you working on fission yourself? .
“HEISENBERG. There are over thirty in the United States.
Whereas-int the whole of Germany ... Well ... You still get to your "3
country place, nt any rate? ¢
BOHR. We still po to Tisvilde, yes. |
MARGRETHE. In the whole of Germany,

you were going to

say ...
BOHR. ... there i not one sinple eyelotron.

HEISENBERG, So beautiful at thiy time of year. Tisvilde.

ROHR, You haven’t come to butrow tho gyclotron, have you?
That’s not why you've come to Copenhagen? ;

HEISENBERG, That's not why I've come 0 Copenhagen.

BOHR. I'm sorry. Wo mustn'Ljump o conclusions. \ _

HEISENBERG. No, we musl nong ol us jump to conclusions of §
sort. L
MARGRETHE. Wo must wait patiently to be told. ; f
HEISENBERG, It's not always casy (0 explain things to the ;|
world at large. (

ROHR. I realizo that we nwist alwayi be conscious of the wider |
audience our words may have, But (he laek ol cyclotrons in Germany
is surely not a military secret,

HEISENBERG. T've no idea what's u secret and what isn’t.

BOHR. No seeret, either, about why there aren’t any. You can’t |
say it but I can, It’s because the Nazis have systematically undermined
theoretical physics, Why? Because 50 mainy people working in the
field were Jews. And why were s0 many of them Jews? Because theo-
retical physics, the sort of physics done by Einstein, by Schrodinger .
and Pauli, by Born and Sommerfeld, by you and me, was always re-

any

COPENHAGEN 1

virded in Germany as inferior to experi i .
( perimental physics, and the theo-
ihieal chairs and lectureships were the only ones ; ¥
that Ji
MARGRETHE. Physics, yes? Physics?/ ot Jows could gt
BOTR. This is physics.
?{ISSSI{%THE 1t’s also politics.
i ERG. i i i
ecp apart G. The two are sometimes painfully difficult to
BOHR. So, you saw th ’ i ‘
o ovet). N ose two papers. [ haven’t seen anything by /
HEISENBERG. No, ’
BOHR. Not like you. Too much teaching?
. g7 L
ggﬁgNﬁERdG. I’E not teaching. Not at the moment.—~
iR, My dear eisenberg - they haven’t usheci
your chair at Leipzig? That’s not what you’ve comg to tell uB;C‘}?u out of
HEISENBERG. No, I’m still at Leipzig. For part of each week
E(E)g%NAnd for the rest of the week? '
BERG. Elsewhere. Th i
ROIEIBERG. EX re. The problem is more work, not less.
HEISENBERG. Are you in & i i i
s D DER G AT you in touch with any of our friends in Eng-
BCHR. Heisenberg, we’r i *
DR isteer £ e under German occupation. Germany’s
HEISENBERG. I thought you might still h
sort. Or people in America? We're not at T Amerion. of some
o beoble I Americ ¢ not at war with America.
HEISEN ’ i i, i i
oS an]illll{?(} You've heard nothing from Pauli, in Princeton?
}B[g%%i\}%at do you want to know?
BERG. I was simply curious,... [ was thinki
Robert Oppenheimer the other d with ?boyt
s b, ay. I had a great set-to with him in
EIOHR. About mesons.
EISENBERG. Is he still working on mesons?
%%%R I’m quite out of touch. ® "
. GRETHE. The only foreign visitor we’ve had
Germany. Your friend Weizséicker was here in March. ad was from
HEISENBERG. My friend? Your friend, too. I hope. You know

_7
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htf;;é bome back to Copenhagen With me? ‘He’s very much hoping to
* yl:/)IuAaI%gRﬁTHE. When he came here m March he brought -the
head of the German Cultural Institute with him.

HEISENBERG. I'm sorry about that, He did it with the best of ~

intentions. He may not have explained to you that the Institute is run

by the Cultural Division of the Foreigﬁl %fﬁ]cj:e. Wﬁ have good friends -
i ien service, Particularly at the Embassy here. i
:n theB?))I]Eflll{g.nOf course. | knew his father when he was Ambassador in

®ejenhagen in the twentics,

4

he GermiHlorelge service. . =
e BOHR, I’s ggeparmam ol the Naozi government..

HEISENBERG, Germany {8 mote complex than it may perhaps-
appear from the outgide, The dilferent organs ol stale have quite dif-.-""

ferent traditions, in spile of all atlempls at reforn Particularly the for- -

eign service. Qur people in the Limbagsy here are quite old-fashioned

in the way they use their influence. I'hey would certainly be trying to

istingui itiy e nhle disturbed.
that distinguished local eitizeny were able Lo worlk un
e BOHR. Ere you lelling me that I'n being protected by your
iends in the Embagsy? . o o
frlmnHEISENBERG. What I'm saying, In cose Weizsicker failed to
make it clear, is that you would find eony enlal company there. lfnovi
people would be very honored i you el able to accept an occasiona
invitation,
mm%gF]R. To cocktail parlies at the {iennany Embassy? To coffee
d cakes with the Nazi plenipotentinty? o )

o (I:-IEISENBERG. To lectures, pcrh_npﬂ. T'o discussion groups. So-
cial contacts of any sort cou]dlble helplul,

BOHR. I'm sure they could. . o

HEISENBERG. Esscntial, perhaps, in certain circumstances.

BOHR, In what circumstances?

HEISENBERG. I think we bo‘th1 lgnuw.

BOHR. Because I'm half Jewish?

HEISENBERG. We ail at one time or another may neeq the help

friends. o _

of 01"EOI—IR. Is this why you've come 10 Copenhagen? To invite me to

‘ sh si know, .
E@I%"%BERG. Tt husn't changed so much since then, you know,

H

)_;
i

b

|
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wiich the deportation of my fellow-Danes from a grandstand seat in
the windows of the German Embassy? *

HEISENBERG. Bohr, please! Please! What else can I do? How
¢lno can T help? It's an impossibly difficult situation for you, I under-
utund that, It’s alse an impossibly difficult one for me.

BOHR, Yes. I'm sorry. I'm sure you also have the best of inter-
lons,

{IEISENBERG. Forget what I said. Unless ... /j

BOHR, Unless I need to remember it -

ITEISENBERG. In any case it’s not why I’ve come. =

MARGRETEE. Perhaps you should simply say what it is you
want to say. T e

HEISENBERG. What you and [ often used to do in the old days
was to take an evening stroll.

BOHR. Often. Yes. In the old days.

HEISENBERG. You don’t feel like a stroll this evening, for old
limes’ sake?

BOHR. A little chilly tonight, perhaps, for strolling,

HEISENBERG. This is so difficult. You remember where we

{irst met?

BOHR. Of course. At Gétlingen in 1922.

HEISENBERG. At a lecture festival held in your honor.

BOHR. It was a high honor. I was very conscious of it.

HEISENBERG. You were being honored for two reasons. Firstly
because you were a great physicist ...

BOHR. Yes, yes.

HEISENBERG, ... and secondly because you were one of the
very few people in Europe who were prepared to have dealings with
Germany. The war had been over for four years, and we were still lep-
crs, You held out your hand to us. You’ve always inspired love, you
know that. Wherever you’ve been, wherever you’ve worked. Here in
Denmark. In England, in America. But in Germany we worshipped
you. Because you held out your hand to us.

BCHR. Germany’s changed.

HEISENBERG. Yes. Then we were down. And you could be
£1oNerous.

MARGRETHE. And now you’re up.
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hand to us then, and we took it.

mantike and reconciliatory way, and you gave it a very nasty nip. :

from the gardens, Rows of eminent physicisty and mathematicians, all '}

dding approva ; :
g(zzheekgy gung pup and tells me that ny maihematics are wrong, -

-

ﬁﬁISENBERG. And generosity’s harder. But you held out your

BOHR. Yes.... No! Not you. As a matter of fact. You bit it.

HEISENBERG. Bit it? ' ‘ L :
BOHR. Bit my hand! You did! I held it out, in my- most states- |

ENBERG. [ did? /
IB{SI}?R. The first time I ever set eyes on you. At one of thosej lec~
wes, 1 was giving in Goitingen, '

. HEISENBERG, What are you talking about?
“BOHR. You stood up and laid into me.
HEISENBERG, Oh ., T oifered a fuw comments.
BOHR. Beautiful summer's day, The seent of r

"

-

oses drifting in

e, T

| of my benevolence and wisdon, Suddenly up jumps..

HEISENBERG. They were wrong, i
BOHR. How old were you?
HEISENBERG, Twenty, : !
BOHR. Two years younger than the century, Iy
HEISENBERG. Not 1quite. ,
BOHR. December 5th, yes
HEISENBERG. 1.93 years younger than {he century.

HR. To be precise. _ o
I%I%SENBERCE. No - to two places of decimals. To be precise,

928...7...6..7... 1. ,
Y BOFIR. I can always keep track of you, all the same. And the cen-

i i decided to love him| |
MARGRETHE. And Niels has suddenly dect : ik
again, in spite of everything, Why? What happened? Was;t the rf}f‘d |
lection of that summer’s day in G8itingen? Or everything? Or t?lo Hiﬁ
at all? Whatever it was, by the time we’vo sat down to dinner the co .
have started into flame once agaim. P
ashes]ég;iR. You were always so combative! It was the same when vxtre{ !
played table tennis at Tisvilde. You looked as if you were trying 1o

i I][I}If;-;;ISENBERG. I wanted to win. OF course 1 wanted to win, You |

|

I
|

!
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witled 1o win.

I3QHR. Iwanted an agreeable game of table tennis.

IIEISENBERG. You couldn’t see the expression on your face.

BOHR. I could see the expression on yours.

[IEISENBERG. What about those games of poker in the ski hut
al Bayrischzell, then? You once cleaned us all out! You remember
(hat? With a nonexistent straight! We’re all mathematicians - we’re all /
counting the cards - we’re 90% certain he hasn’t got anything, But on »
lie goes, raising us, raising us, This insane confidence. Until our faith”
in mathematical probability begins to waver, and one by one we.dll

throw in. s
BOHR. I thought I /ad a straight! T misread the cards!-1 bluffed
myselfl Lo

MARGRETHE. Poor Niels.

HFEISENBERG. Poor Niels? He won! He bankrupted us! You
were insanely competitive! He got us all playing poker once with
imaginary cards!

BOHR. You played chess with Weizséicker on an imaginary
hoard!

MARGRETHE. Who won?

BOHR, Need you ask? At Bayrischzell we’d ski down from the
hwt to get provisions, and he’d make even that into some kind of race!
You remember? When we were there with Weizsicker and someone?
You got out a stopwatch.

HEISENBERG. It took poor Weizsiicker eighteen minutes,

BOHR. You were down there in ten, of course.

HEISENBERG. Eight.

BOHR. I don’t recall how long I took.

HEISENBERG. Forty-five minutes.

BOHR. Thank you.

MARGRETHE. Some rather swift skiing going on here, I think.

HEISENBERG. Your skiing was like your science. What were
you waiting for? Me and Weizsiicker to come back and suggest some
slight change of emphasis?

BOHR. Probably.

HEISENBERG. You were doing seventeen drafts of each slalom?

MARGRETHE. And without me there to type them out.
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-

BOHR. At least I knew where I was. At the speed you were gomng -,
you were up against the uncertainty re.lationship. If you knew ?vhere .
you were when you were down you didn’t know how fa’st yow'd got |
there. If you knew how fast you’d been going you didn’t kqow you

down. o — . i

WereHEISENBERG. 1 certainly didn’t stop to think aboutit. = ‘

BOHR. Not to criticize, but that’s what might be criticized with .
_some of your science. - ) )
HEISENBERG. I usually got there, all the same. .
b BOHR. You never cared what got destroyed on the way, though.

maaae the mathematies worked oul you were satisfied. - o

HETSE i T R@e )1 sumelhing works it works. ‘ . ¢
BOHR. But the quention iy always, What does the }r;atpemr?txcs _
mean, in plain languege? Whot are the plulcmol?!ugnl implications? L

HEISENBIRG, [ ulways knew you'd be pieking your waysstep bg
step down the slope behind me, digging all the capsized meanings an 1
jmplications out of tho snow. . f

i
L

MARGRETHLE, The faster you ski the sooner you’re across the—
cracks and crevasscs, n .
HEISENBERG. The faster you ski the hetter you think. |
BOHR. Not to disagree, bul thud it 1iosl most interesting. ! .
HEISENBERG. By which you nieit it's nonsense. But it’s not |
nonsense. Decisions make (hemselves when you're coming downhill | |
at seventy kilometers an hour, Sucklenly there’s the edge of not‘hmgé Ol
ness in front of you, Swerve lefi? Swurve right? Or think about it an

die? In your head you swerve both Wiy ..
MARGRETHE. Like that 1)z\l1't|;:la.
ENBERG. What particle’ . ' ,
II;I/I%IS{GRETHE. The oge that you suil goes tarough two different |
i same time. -
o IEL{‘:‘Et,lfSeENBERG. Oh, in our old thought-cxperiment. Yes. Yes! |
MARGRETHE, Or Schr8dinger's wretched cat.
HEISENBERG. That’s alive and dead at the same time.
MARGRETHE. Poor beast. ,
BOHR. My love, it was an imaginary cat. ‘ j
MARGRETHE. I know. _ _ o
BOHR. Locked away with an imaginary phial of cyanide.
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MARGRETHE. I know, I know.
HEISENBERG. So the particle’s here, the particle’s there ...
BOIIR, The cat’s alive, the cat’s dead ... )
MARGRETEHE. You’ve swerved left, you’ve swerved right ...
ITHISENBERG. Until the experiment is over, this is the point,

until the sealed chamber is opened, the abyss detoured; and it turns

ol that the particle has met itself again, the cat’s dead ... l,/

MARGRETHE. And you're alive. Ve

BOHR. Not so fast, Heisenberg .., : ]

HEISENBERG. The swerve itself was the decision. . J

BOHR. Not so fast, not so fast! e

HEISENBERG. Isn’t that how you shot Hendrik Casimir dead?

BOHR. Hendrik Casimir? . . —

HEISENBERG. When he was working here at the Institute.

BOHR. 1 never shot Hendrik Casirnir.

HEISENBERG. You told me you did.

BOHR. It was George Gamow. I shot George Gamow. You don’t
lnow - it was long after your time.

HEISENBERG. Bohr, you shot Hendrik Casimir.

BOHR. Gamow, Gamow. Because he insisted that it was always
duicker to act than io react. To make a decision to do something
rather than respond to someone else’s doing it.

HEISENBERG. And for that you shot him?

BOHR. It was him! He went out and bought a pair of pistols! He
puts one in his pocket, I put one in mine, and we get on with the day’s
work. Hours go by, and we’re arguing ferociously about - I can’t re-
member - our problems with the nitrogen nucleus, I expect - when
suddenly Gamow reaches into his pocket ...

HEISENBERG. Cap pistols.

BOCHR. Cap pistols, yes. Of course.

HEISENBERG. Margrethe was looking a little worried.

MARGRETHE. No - a little surprised. At the turn of events.

BCHR. Now you remember how quick he was,
HEISENBERG. Casimir?

BOHR. Gamow.

HEISENBERG. Not as quick as me.

BOHR. Of course not. But compared with me.
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HEISENBERG. A fast neutron. However, or 50 you're geing to

tell me ...

BOHR. However, yes, before his gun 1§ even m_1t of his pocket ...
HEISENBERG. You've drqﬁed your reply.
MARGRETHE. I've typed it out, o
HEISENBERG. You've checked it with Klein. -,
MARGRETHE. I’ve retypedit. - :
 MARGRETHE. I've retyped it again. e
. BOHR. Before his gun is even out of his pocket, mime 15 10 rr}y
hante
H
tence. - - B -,
BOHR, Excepl that it wis Gamow, .
HEISENBERG, It way Cosimirl 1e lold mel :

(Gl

. Yes, well, one of the twao, . o
EI%I%%N‘{;}IS’RG 1301[1 of them simultaneously alive a_nd dead&{n
or1es,

o IE%?{R Like a puir of Sehrtidinger cuis, \;’thre were we? ot

HEISENBERG, Skiing, Or music, [hat'y another thmgtt gn
cides everything for you, I play the pisne lllfll:l th’c way s¢im§ o Ogne
in front of me - all [ have to do iy follow, That’s how I hay .m{ ne
success with women, At & musieal evening al the Bucklmgs 11.'11'1 E}ES'
7ig - we've assembled a plano o, 1937, jusl when a} mylr ou les
with the... when my troubles are comimg (o o head. We're p egm:g fhe,
Beethoven G major. We finish (he scherzo, and T fook u};n do' ey
piano to see if the others arc rendy (0 sturl the final presto. . mf'the:‘
instant 1 catch a glimpse of a younyg woman sitting at Ehe side od the,
room. Just the bricfest glimpse, bui ol course at once T've Ciflmusualf
off to Bayrischzell, we're engaged, we're married, etc -t end ual
hopeless romantic fantasies. Thon oﬂ: wo go into the prAe; c;), addenl
terrifyingly fast - so fast there’s no ume to be aﬁal(cil. nd 'Sl:;t e y
everything in the world seems casy. We reach the end an hiu hom?
on skiing. Get myself introduced to the young woman - see hier

and, yes, a week later I've carried her off to Bayrischzell - another

weok and we're engaged - three months and we’re married. All on the

entum of that presto! .
shee%ra%rrl;h You were saying you felt isolated. But you do have a

IRBERG~And pour Casimir hay been blasted out p_f exis-"

HEISENBERG, You've submitted it fo Pauli in Hamburg. -,
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enupanion, afier all.

HEISENBERG. Music?

[3OIIR, Elisabeth!

IIEISENBERG. Oh. Yes. Though, what with the children, and so
an ... I've always envied the way you and Margrethe manage to talk
about everything, Your work. Your problems. Me, no doubt.

BOHR. I was formed by nature to be a mathematically curious
enlity: not one but half of two.,

Il 1 people. One plus one can add up to so many different sums ... g

MARGRETHE. Silence. What’s he thinking about now? HigfTfe?
Or ours? S
BOHR, So many things we think about at the same time. Qur
lives and our physics. T

MARGRETHE. All the things that come into our heads out of
nowhere,

BCOHR. Our private consolations. Our private agonies.

HEISENBERG. Silence. And of course they’re thinking about
their children again.

MARGRETHE. The same bright things. The same dark things.
Back and back they come.

HEISENBERG. Their four children living, and their two children
dead.

MARGRETHE. Harald. Lying alone in that ward.

BOHR. She’s thinking about Christian and Harald.

HEISENBERG. The two lost boys. Harald ...

BOHR. All those years alone in that terrible ward.

HEISENBERG. And Christian. The firstborn. The eldest son.

BOHR. And once again I see those same few moments that I see
every day.

HEISENBERG. Those short moments on the boat, when the tiller
slams over in the heavy sea, and Christian is falling.

BOHR. If T hadn’t let him take the helm ...

HEISENBERG. Those long moments in the water.

BOHR. Those endless moments in the water.

HEISENBERC. When he’s struggling towards the lifebuoy.

BOHR. Sc near to touching it.

MARGRETHE. I'm at Tisvilde. I look up from my work. There’s

e

/

¥

HEISENBERG. Mathematics becomes very odd when you appl: f

T
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Niels in the doorway, silently watching me. He turns his head away,
"and I know at once what’s happened. _ _
BOHR. So near, so near! So slight a thing! )
HEISENBERG. Again and again the tiller slams over. Again and
again ...

BOHR. Christian reaches for the lifebuoy-.. = . ™~ -
HEISENBERG. But about some things even they never speakl.; ~
s BOHR. About some things even we only think.” o
a MARGRETHE. Because there’s nothing to be said. o
WgOLR, Well ... perhaps we should be warm enough. You sug- j
gested a stroll, . _ i A
HEISENBERG, In fuct the weather i3 remarkably warm. :
BOHR. We shan't be long, j
HEISENBERG, A week {llt il{nc')sl;l‘. o Zealand? . -
BOHR. What « our great hike through Zealana? - ‘
HEISENBERG, We went to Elsinore. [ often think about W?ft
you said there. -.

[ —

HEISENBERG. An hour, perhaps, No, the whole appearance of |
Elsinore, you said, was changed by our knowing that Hamlet had lived lf
fiiere. Every dark corner there remindy us of the darkness inside the |

uman soul ... . _ "
; MARGRETHE. So, they're walking ngain, He's done it. And if’
they’re walking they’re talking, Tulking in o rather different way, o,
doubt - P've typed out so much in my {ino about how differently parti-.
cles behave when they’re unobserved,,, I knew Niels would never:
hold out if they could just get through the first few minutes. If only!
out of curiosity.... Now they’re slarted an hour will mean- two, of
course, perhaps three.... The first thing they ever did was to go for a
walk together, At Gottingen, alter (hat lecture. Nlel’S immediately
went to look for the presumpluous young man who’d queried his
mathematics, and swept him off for a tramp in the country. Walk -
talk - make his acquaintance. And when Heisenberg arrived here to
work for him, off they go again, on their great tour of Zealand. A lot

forest paths at Tisvilde, Going down to the beach with the children.

MARGRETHE. Niels turns his head away ... ., . f

BOHR. You don’t mind, my love? Half an hour? !

of this century’s physics they did in the open air. Strolling around the |
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Uvirwnberg holding Christian’s hand. Yes, and every evening in Co-
penlingen, after dinner, they’d walk round Faelled Park behind the
lanliinte, or out along Langlinie into the harbor, Walk, and tatk, Long,
fomp belfore walls had ears.... But this time, in 1941, their walk takes a
dilferent course. Ten minutes after they set out ... they’re back! I've
rwatvely had the table cleared when there’s Nisls in the doorway. I see
il nnce how upset he is - he can’t look me in the eye,

BOHR. Heisenberg wants to say goodbye. He’s leaving.

MARGRETHE. He won’t look at me, either,

HEISENBERG. Thank you. A delightful evening. Almost lik
alel times. So kind of you. . J

MARGRETHE. You’ll have some coffee? A glass of somicthing?

HEISENBERG. T have to get back and prepare for my lecture.

MARGRETHE. But you’ll come and see us again before you
leave?

BOHR. He has a great deal to do.

MARGRETHE. It’s like the worst moments of 1927 all over
apain, when Niels came back from Norway and first read Heisen-
heryg’s uncertainty paper. Something they both seemed to have forgot-
ten about earlier in the evening, though I hadn’t. Perhaps they’ve both
wnddenly remembered that time. Only from the look on their faces
womething even worse has happened.

HEISENBERG. Forgive me if I've done or said anything that ...

BOHR. Yes, yes.

HEISENBERG. It meant a great deal to me, being here with you
both again. More perhaps than you realize.

MARGRETHE. It was a pleasure for us. Our love to Elisabeth.

BOHR. Of course.

MARGRETHE. And the children.

HEISENBERG. Perhaps, when this war is over.... If we're all
spared.... Goodbye.

MARGRETHE, Politics?

BOHR. Physics. He’s not right, though. How can he be right?
John Wheeler and I ...

MARGRETHE. A breath of air as we talk, why not?

BOHR. A breath of air?

MARGRETHE. A turn around the garden. Healthier than staying

27
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indoors, perhaps. ‘ L
BOHR. Oh, Yes. 4
MARGRETHE, For cveryone concerned.

BOHR, Yes. Thank you .. How can he possibly be Tight?" B
Wheeler and I went through the whole thing in 1939. ) J ¥

RETHE. What did he say? e e
%/Ig}l;g Nothing. I don’t know. T'was too angty to take it in.
MARGRETHE. Something about fission?

BOHR. What happens in fission? You fire a neutron at a uranium ,

Wi clous, it splits, and it rolenses energy,
& AA G%,ETI—IE. A huge amount of energy. Yes?

leases two or three mers teultons, lach of which has the
splitting another nucleus.

MARGRETIIL, Su then those two o three gplit miclei‘ each fe—i

lease energy in their twn?
o BOH%,)./ And two or liree nibre neRiens,

UEISENBERG. You sturl w Wivkle of snow sliding as yOU.'kSkI.VJ‘\

The trickle becomes a gnowhitll v

ilening chain of wpli lei forks through the .
BOHR, An ever-widening chain ol Aplit nue |
uranium, doubling and quadrapling i willivnths of a second from one

i fiy itx, let! for simplicity. Then
encration to the next, Firsl two .upliu. let’s sy Then
tgwo squared, two cubed, two W the Tourtl, two to the fifth, two to i

sixth ...

from all the surrounding mouninns

: 80

i o Jel! ighty generations, 2"

BOHR. Until eventually, uller let's sy eignty g ‘
specks of dust have been moved, 9% 1 o number with 24 noughts.

Enough specks of dust 10 uunati.tulc 1t city, and all who live in it.
HEISENBERG, But there i o enteh,

BOHR. There is a cately, thank (jod, Natural uranium consiftsfoif
two different isotopes, U-238 uqd U235, Less than (;get?e;' c:irtl)nable
is U-235, and this tiny fraction % ihe only part of it that’s fis

by fast neutrons.

i t'g great insight. Another of his
HEBISENBERG. This was Boht’s g e in. 1939,

ith Wheeler. A characteristic Bohr mo- )

amazing intuitions. It came (0 him when he
walking across the campus wi

| t. But it also. re- '
-+ About enough lo move i kpeck of dus taliore . |

HEISENBERG, The thunder of the gathering avalanche echoes# :
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ent - 1 wish I'd been there to enjoy it. Five minutes deep silence as
tlwy walked, then: “Now hear this - I have understood everything,’
BOHR. In fact it’s a double catch. 238 is not only impossible to
Hiion by fast neutrons - it also absorbs them. So, very soon after the
vlwin reaction starts, there aren’t enough fast neutrons left to fission
ihe 235,
HEISENBERG. And the chain stops.

BOHR. Now, you can fission the 235 with slow neutrons as well.

it then the chain reaction occurs more slowly than the uranium.
blows itself apart. e

HEISENBERG. So again the chain stops. P

BOHR. What all this means is that an explosive chain reaction
will never occur in natural uranium. To make an explosion you will
lave to separate out pure 235. And to make the chain long enough for
i large explosion ...

HEISENBERG. Eighty generations, let’s say ...

BOHR. ... you would need many tons of it. And it’s extremely
difTicult to separate.

HEISENBERG. Tantalizingly difficult.

BOHR. Mercifully difficult. The best estimates, when [ was in
America in 1939, were that to produce even one gram of U-235 would
lake 26,000 years. By which time, surely, this war will be over. So
le's wrong, you see, he’s wrong! Or could 7 be wrong? Could [ have
miscalculated? Let me see.... What are the absorption rates for fast
neutrons in 2387 What's the mean free path of slow neutroms in
235..2 '

MARGRETHE. But what exactly had Heisenberg said? That’s
what everyone wanted to know, then and forever after.

BOHR. It’s what the British wanted to know, as soon as Chad-
wick managed to get in touch with me. What exactly did Heisenberg
say?

HEISENBERG. And what exactly did Bohr reply? That was of
course the first thing my colleagues asked me when I got back to Ger-
many.

MARGRETHE. What did Heisenberg tell Niels - what did Niels

reply? The person who wanted to know most of all was Heisenberg
himself,
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BOIER. i’ﬁu mean when he came back to Copenhagen after the
in 19477
war,l’:/rIlAI’;.GRETHE. Escorted this time not by unseen agents of the .
Gestapo, but by a very conspicuous minder from British mtel.hgencz?t
BOHR. I think he wanted various things. S
MARGRETHE. Two things. Food-parcels ...

BOHR. For his family in Germany, They were on the verge of
R starvation.

MARGRETHE. And for you to agree what youw'd said to each)

ather in 1941, ]
0\\\.30}]1{. The conversation went wrong almost as fast as it d‘xd be-,

for

that night.

LRISENBIRG, Where we walked? Poclled Park,” of course.’ |

%eﬁﬁggﬁtfﬂigp g\u:nlﬂ:?l;ﬂ:ll (]E:ﬂ ig behind the Iflétit:‘fte,_ ﬂ.mr‘;
kilml?é%%ﬁéﬁggﬂwg:ﬁll‘cﬂziﬁc lllll‘:scldl"iﬂ of autumn leaves under the -
Strée:}l(a)?lrl)is. l'};exqt, llgcg::il}.’g ];t(l):: i:'l:ﬂ'mmhcr it ag October!
"MARGRETHE. And it was September. .
ﬁgﬁxyﬁ)ﬁiﬁc?\lﬁﬁ‘ﬁm {1 No street lampsts 4 =

BOHR. I thought we hadi't got uny further than my study. What T . |

can see is the drift of papers wnder the reading lamp on my desk.

y ide! What I was going té 1 ;
HEISENBERG, We musl hiave been outside £
say was treasonable. If I'd been overhentd I'd have been executed. || |

MARGRETHE. So what ws (hi mysterious thing you said?

i R L
e.1\/IM(GRE'I‘IIE, You couldn't even agree where you d walked}

!

HEISENBERG. There’s no myslety about it. There never was

'y CAre imply asked you if as a
ke, and I chose my words very carclully. I simply a: ifasa |
:Jt}?yseic?st one had the moral right lo work on the practical exploitation |
of atomic energy. Yes? |
BOHR, I don’t recall, .

any mystery. I remember it absolutely cleatly, because my-life was at 15
I
\
f

HEISENBERG. You don’t recall, no, because you imm6:diate!1y :

became alarmed. You stopped dead in your tracks,

|
]
]
L)
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BOHR. I was horrified.

HEISENBERG. Horrifled. Good, you remember that. You stood
there pazing at me, horrified.

BOHR. Because the implication was obvious. That you were
wuorking on it .« . .

HEISENBERG. And you jumped to the conclusion that I was try-
g to provide Hitler with nuclear weapons.

BOHR. And you were!

HEISENBERG. No! A reactor! That’s what we were trying to |

build! A machine to produce power! To generate electricity, to driyé’
rhips! e
BOHR. You didn’t say anything about a reactor.,  --"—~
HEISENBERG. I didn’t say anything about anything! Not in so
many words. I couldn’ti I’d no idea how much could be overheard.
How much you’d repeat to others.
BOHR. But then I asked you if you actually thought that uranium
linsion could be used for the construction of weapons.

HEISENBERG. Ah! Ii’s coming backi

BOHR. And [ clearly remember what you replied.

HEISENBERG. I said I now knew that it could be.

BOHR. This is what really horrified me.

HEISENBERG. Because you'd always been confident that weap-
ons would need 235, and that we could never separate enough of it.

BCHR. A reactor - yes, maybe, because there it’s not going to
blow itself apart. You can keep the chain reaction going with slow
neutrons in natural vraniom.

HEISENBERG. What we’d realized, though, was that if we could
once get the reactor going ...

BOHR. The 238 in the natural uranium would absorb the fast
neutrons ...

HEISENBERG. Exactly as you predicted in 1939 - everything we
were doing was based on that fundamental insight of yours. The 238
would absorb the fast neutrons. And would be transformed by them
into a new element altogether.

BOHR. Neptunium, Which would decay in its fuwm into another
new element ...

HEISENBERG. At least as fissile as the 235 that we couldn’t
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the Abbegj Pl-ooe .

|unllu come and discuss it with you. We all see you as a Kind of spiri-
tuat] fither,
MARGRETHE. The Pope. That’s what you used to call Niels
Tneliind his back. And now you want him to give you absolution.
[IEISENBERG. Absolution? No! -
MARGRETHE. According to your colleague Jensen.
[IZISENBERG. Absolution is the last thing I want!
MARGRETHE. You told one historian that Jensen had expressed
I perfectly.
[IBISENBERG. Did I? Absolution ... Is that what I’ve come for2
' like trying to remember who was at that lunch you gave mega
luslilute. Around the table sit all the different explanationsﬁﬁ?éery-
thing I did. I turn to look .., Petersen, Rozental-and ... yes... now the
wind absolution is taking its place among them all ...
MARGRETHE. Though I thought absolution was granted for sins
jnnd and J;ep'énted, ot for sins intended and yet to be committed.
[IEISENBERG. Exactly! That’s why I was so shocked!
BOHR. You were shocked? )
HEISENBERG. Because you did give me absolution! That’s ex-
selly what you did! As we were hurrying back to the house. You mut-

. Ivred something about everyone in wartime being obliged to de his
i st for his own country. Yes?

"

separate ... )
MARGRETHE. Plutontum,
. HEISENBERG. Plutoniunl'i. : ‘tl Vt for myself.
have worked it ou - ]
KD‘!\ EigI}é%I\}g%%?éd‘"If we’ could build a reactor we could build
Ambs. That's what had brought me fo Coper}hagqn-; But n(;)ne obf t;ug
could I say. And at this point you stopped listening. The dgm ba?:k |
W already gone off inside your head, I realized we were hea 11r:1%k ack
owards the house, Our walk was over. Qur one chance to talk.

! i dy. That ornie 8
ecanse I'd grasped 1holccnln:ul point already.. That 1
fer you saw the possibility of supplying Hitler '\fqth nu- <
Lo dearH%?l?ﬁ%ERG. You g-raspalvnt least four dliffgrent‘;entral poinds, k.
b ¥ all of them wrong, You told Rovental that 1'd tried to pick your b}rgns |
i about fission, You told Welsskopf' that I'('l agked you what 3}11011. e::)f
g1 about the Allied nuclear progran. Chadwick thought L was hoping k|
i ’ persuade you that there was no (lerman program. But- then you sleem; 3
i to have told some people thal I'd tried W recruit you to work on it!
' T BOHR, Very well, Lel’s sfutt all over again from the begn%?mg.
- A No Gestapo i the shadows thig Llme, No British intelligence officer.
| HII il oo ?S:I?E%% a%)?lllly me : BOHR. Heaven knows what I said. But now here I am, pro-
- i‘ o , Ma > Wo'r ing ke the whole thing & ltndly calm and conscious, weighing my words. You don’t want ab-
o B ot Mﬂfﬂfﬁtlws ?”)?Nll?h‘l:’:l)llgl%' ;c‘)bénl'lZVf: that we don’'t do % olution. T understand. You want me to tell you rot to do it? All right.
| clear to Margrethe. You know hon . ‘ § luon.Tundorstnd. You st e o el you o t0 o 7 Al gt
i tves, that we do iL 9 we can explain to others ... 1 .
science for ourselves, that ¥ s Y way. Go back to Germany, Heisenberg. Gather your colleagues to-
L “ ao EFISENBERG. In plain language,
I }

: o I imow - you'd be pether in the lglboratory. Get up on a table and tell them: ‘Niels Bohr
BOHR. In plain language. Nol your view, ’ § oys that in his considered judgment supplying a homicidal maniac
¢ with an improved instrument of mass murder is ...” What shall I say?
! ... an interesting idea.” No, not even an interesting idea. ‘... a really

i rther seriously uninteresting idea.” What happens? You all fling
- tlown your Geiger counters? '

HEISENBERG, Obviously not.

: happy to describe what you werc up (o purely in differential equations
Ly 1‘ if you could - bg]a?\ igr Il}?a‘rgrlcﬂgz :élkc

' EISENB . Plain la 10 ) |
X I];IOI-IR. Plain language, All right, so here we are, wa,lkmg along |
N I'[l - the street once more, And this time I'm absolutely calm, 'm listening ]
L i is i t to say? _ ’
o mtenl%%lg\gll\?;?‘%l{tg OE:’\;Z%I; j(ilst{vhut [ want to say! The whole Ger- & BOHR. Because they’ll arrest you.
" i man naclear team in Berlin! Not Dicbner, of course, not the Nazis -

HEISENBERG. Whether they arrest us or not it won’t make any
‘ but Weizsicker, Hahn, Wittz, Jensen, Houtermanns - they all wanted § difference. In fact it will make things worse. I'm running my program
vyl ut Weizsicker, s s )
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U e i et g s s re A0S || ISENRERG, Mo s o e, € e e
' no ﬂanc‘fa rurtl Byeléxg glfa]?: I;;ver my programme as well. He should be i un! They will ask me whether to continue or not! 7 will bave to decide
P simply get b : Fthem only smuggled me into = what to tell them!
| 'I*E{ | unning it anyway. \gmfx ariig g:j: I:Eti:_) .M; one. h}i)pe is-to remain in 'Y BOHR. Then you Have an easy way out of your difficulties. You
L [ keep Dicbner and the Naz RO R L {| I them the simple truth that you've just told me. You tell them how
{ ‘li COHHEBHR So you don’t want me t0 say yes and you don’twant me o dhifliculi it will be. And perhaps they’ll be discouraged. Perhaps they’ll
. . T ; linie Interest,
1 . I
[ to say no. : ou to lsten carefully to what .| [IEISENBERG., But, Bohr, where will that lead? What will be the
lli li‘ * HEISEN]?E Ea(j}ggaﬁsmﬁt& f?l:!ging off down the street like a ! runkequences if we manage to fail? ¥
‘ i J'm going on ? Y R BOHER. What can I possibly telt you that an’t tell vourself?
. | A i p y telt y you can’t tell yourgelr?
: Wm' il vllgwmll walking very slowly and popishly. 3| HEISENBERG. There was a report in a Stockholm paper-that the
; QH'R' VGW ‘W" Uiy s you {c” TG . L, 3 | Americans are working on an atomic bomb. -~
i And L listen mogt Li“ re‘l'll 1{ niuﬂcm’ weapons will require an enormous,; . BOHR. Ah. Now it comes, now it comes. Now [ understand eve-
hnﬂEllsEfIE(IJ?lL RG, T e © v .3 | rything. You think I have contacts with the Americans?
technical eiiort, ‘ HEISENBERG. You may. It’s just conceivable, If anyone in Oc-
]I?I%%%ngﬁm ‘(hat they will suck up huge resources. ' cupied Europe does it will be you.

oy L BOHR. So you do want to know about the Allied nuclear pro-
Tlugoe resoureey. Certninty, : , Al
I%I%%%NBEERG. 'Thal saunier oF laler governments will have t"‘n pramme. . . . .
=N 4 sk whether it'y worth committing thc_)se_r.e- i HEISENBERG. I simply want to know if there is one. Some hint.
turn 10 S(i:ﬁm':ﬁ?r ?l?crc’ﬁ Aty hopo ol producing the weapons in umet  Some clue. I've just betrayed my country and risked my life to warn
SOULCES -

il vou of the German program ...
for them to bo used. o bl ; BOHR. And now I'm to return the compliment?
?ﬁ%%ﬁ%%ﬁgh%hlil '.“'10 (hey will have to come to you and me.. HEISENBERG. Bohr, I have to know! I'm the one who has to

: tae them whether to go ahead or || decide! If the Allies are building 2 bomb, what am I choosing for my
We are the oncs who vyl}l thi‘v‘llt‘i;éuill‘lnf)l;rtlli(;nds, whether we like itori  country? You said it would be easy to imagine that one might have
not. In the end the deciston ¥ y[ less love for one’s country if it's small and defenseless. Yes, and it
. , icll me? would be another easy mistake to make, to think that one loved one’s
BOHR. And that_[g,hwtl,lgt\%?ﬁlllt‘?’f:::l::’w tell you. {1 vcountry less because it happened to be in the wrong. Germany is
HEISENBER,G' h " ou have eome all this way, with so much ! where I was born. Germany is where [ became what I am. Germany is
: BOHX. Th?t N 1\:] f {n ht\Vl! ihtowin away nearly twenty years oLl all the faces of my childhood, all the hands that picked me up when 1
d@ﬁculty? That § wiy 5;? 1c that? fell, all the voices that encouraged me and set me on my way, all the
friendship? Simply to;? I} 0 ;cll you that. {| hearts that speak to my heart. Germany is my widowed mother and my
HEISENBERG. 1ng83’ this is more mysterious than ever! Whatl impossible brother. Germany is my wife. Germany is our children, I
BOHR, But, Heisen 9 %’\}lmt n;n I supposed to do about it? The| have to know what I'm deciding for them! Ts it another defeat? An-
arc you telling it me_ﬂé" Denmark isn’t going to come to me and aslg - other nightmare like the nightmare [ grew up with? Bohr, my child-
gomﬂ;?ﬁg: ‘o;,rfeg;i?ﬁéepmduce uclonr weapons! + hood in Munich came to an end in anarchy and civil war. Are more
me w

not
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shieent dog-muck - T have to kee ino i .

2 e p scraping it off - as if

i“”"h‘ been fouled by the hounds of hell. Tt would havo ﬁﬁdsf You
wnph < my shoes keep bursting into flame. All around me, 1 'sup]pgs ;’

children going to starve, as We did? Are they going to have to spend
winter nights as I did when I was a schoolboy, crawling on my hands
and knees through the enemy lines, creeping out into the country un-

|
o der cover of darkness in the snow to find food for my family? Are ilwe are people trapped, people in various st i
)l "'. ' they going to sit up-all night, as [ did at-the age of seventeen, guarding | Aud ull 1 can think is, Howpwill I evm;I ngs:taﬁz?dof)?l;rr?l?hg to death. |
0| come terrified prisoner, talking to him and talking to him through-the ”H“Wfl**gﬁl{iﬂes like these? other pair of : j‘
'y small hours, because he’s going to be executed in the morning? . . I0HR. You know why Allied scientist ]
R BOHR. But, my dear Heisenberg, there’s nothing I can tell you. | HIISENBERG, Of course, Fear. ists worked on the bomb. ’ §
I T've no idea whether there’s an Allied nuclear program. . B BOHR. The same fear that was consuming you. Because they 2

HEISENBERG. 1t’s just getling under way even as you and T are | wete afraid that you were working on it.

o

| talkl d maybe P'm chooging something worse even than defeat. IIEISENBERG. But, Bohr, you could h ”
| Because the bomb (hey're butlding ix (o be used on us. On the-evening " EEE%NTOM them what? ave fold the.!?_ﬂ / @-‘;-@c‘f’
of Hiroshima Oppenhiciniey suid i way fiis one regret. That they hadn’t. : BERG. What I told you in 1941! T ro s
produced fho bomb i time (o uke ol (lermany. ) R hands! In mine - in Oppenhesi(mer’s! That ifhlatcatgetgllfotl}fe the
BOHR. 11e tormented himsel{ uflerwards. oL T iimple fruth when they ask me, the simple discouraging truth o
HEISENBLRG, Alerwurds, yes. Al least we tormented- ourselves | fiol BOHR. T Emng » SO Can
2 Little beforehand. Did a ingle vne of them stop t0 think, even for | BV his is what you want from me? N
one brief moment, about what {hey were doing?-Did Oppenhe\imel-&. ; Anitricans are doing but to stop them? <? Not to tell you what the
Did Fermi, or Teller, or Qyilardd? Did inslein, when he wrote to Roo- | HEISENBERG. To tell them that we can stop it together
sevelt in 1939 and urged hint Lo linee research on the bomb? Did | BOHR. I had no contact with the Americans! & ’
you, when you eseaped (rom € openhugen two yeats later, and went to | HEISENBERG. You did with the British,
Los Alamos? I g%g%ﬁ%nly later,
BOHR. My dear good Heienberg, we weren't supplying the' } ERG. The Gestapo i
bomb o Hitlcr[y | i lhem about our mesting, po intercepted the message you sent

MARGRETHE. And passed it to you? >

were dropping it on anyonc wlt wag in reach. On old men’ and: HEISENBERG. Why]:mt? They’g ggéun to trust m Thw

women in the street, on mothers wincl their children. And if you’d pro-y tave me the possibility of remaining in control of eve te' s is what

duced it in time they would have heen my fellow countrymen. M }‘ BOHR. Not to criticize, Heisenberg, but if thisnissl i

) | wife. My children, That was the intention, Yes? . coming to Copenhagen, it’s ... what can I ;ay‘? It’s most in)tmur tp IW
] BOHR. That was the intentlol, | HEISENBERG. It’s not a plan. It’s a hope. Not eresilm

\ﬁ'l HEISENBERG. You never had the slightest conception of whatl ) even a hope. A

HEISENBERG, You weren'l dropping it on Hitler, either. You

|
It microscopically fine thread of possibili ild i
’ . g sibility. e
‘. ]" ‘| happens when bombs are dropped on cities. Even conventionaly  Worth irying, though, Bohr! Wortllji tryingl tﬁurgw“gft ;ﬁlp rgbabﬂl,ty :
‘ﬂ‘ 1 H r bombs. None of you ever expericheed it, Not 2 single one of you. J§ too angry to understand what I'm saying. i ) cady youre
" i walked back from the center of Betlin to the suburbs one night, afteg MARGRETHE. No - why he’s angry is because he is beginning

il
b l one of the big raids. No iransporl moving, of course. The whole ci to understand! The Germans drive out most of their best physicist
. 518

o on fire. Even the puddles in the strects are burning. They're puddle because they’re Jews. America and Britain gi
of molten phosphorus. It gets on your shoes like some kind of incan: it turns out that this might offer the Al1iesnagﬁz;;hgﬂzfl{ifl;?ggry&liiox
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: 1\ once e howli fels ing him 1 de them t 7 bl v s .
you come howling to Niels begging him to persuade em to | o s T simply refuse to believe it unti L
1 i give it up. - . the nine o'elock news. We?dlzzeigeznﬁl I l}ear it with my own cars on
ROHR, Margrethe, my love, perhaps we should try to express |1 dimeribe the effect it has on us. You Olw ?lr ahead you’d got. I can’t
”H i ourselves a little more temperately. o - plutol, Then someone else picks- it u; zi]gy lalppnly with your toy cap
A MARGRETHE. But the gall of itl The gheer, breathtaking gallof - enree there’s blood everywhere and pegple séprg s the t‘[’ilgz%'fﬂ‘---.-'emd all at
R it! ME iy ut all ... We sit up half the ni creaming, because it wasi't a
; BOHR. Bold skiing, [ have (o say. o o in. We're all Literallygn Shocke night, talking about it, trying to take it
] HEISENBERG, 1But, Bohr, we'te not .skimg ‘1‘1c.>w! We're not MARGRETHE. B ecance it had been done? .
! laying table tennisl We're not juggling with cap pistols- and non- | you who’d done it? een done? Or because it wasn’t
| #

iatent cards! I refused to belleve it, when 1 first heard the news of HEISENBERG:. Both. Both. Otto Hahn wants to kill b
. . s to imself, be-/

g we're in o stotely home i e wibkdly of the English céuntryside.

HEISENBERG. And you’ ; i
! We've been rowded up by the i$Litinll = the whole team, everyone you’ve used it on a living target.

BOHR. On a living target,

| ) ; .
. Soloimag. | thought (hal it il jusl oiie of (he strange dreams we 4 cause it was he who discovered fissi
! were living in at (hy tinie Tyl gl stranger and strangef; God- (i lis hands. Gerlach, our old lr\?aziﬁ iﬁgf& and he can see the blood on
. knows, as Getiuhy () Tt rocdi b thone lust months of t.he war. But- /| viuge his hands are so shamefully cl mato‘f; al,So wants o die, be-
| by then we were vty i (L slupspgent of' them all, The ruins hadsud- |  You've built the bomb. y clean. You’ve done it, though.
% denly vanished = Just (e wiy Vanigy o in droams - and all at once .- BOHR. Ves.
o
'l ked i oI et boen spirited away. T 1
;o who worked on atomie rewmuly wu've been spirited away. 1o . MARGRETHE. You're ' ‘ -
X Farm Hall, in Huntngdotdie, s walet-meadows of the I_h}fer"{ - wrong in working at Los Alamn(;tv suggesting that Niels did anything
Ouse. Our families in tierury me nltnwing,'and fhere are we Sitting: ; TTEISENBERG. OFf course not. Bohr h
down each evening o ul wxewllont Lol dinner with our chirmmg L} wrong . as never done anything
host, the British officer In clin e ol un, 10 like a pre-war ouse- ! MARGRETHE. The decisi
arty - one of those Prortetep biene 10 play, that’s cut off from any - arrived. The bomb would ha\:slggeﬂaguﬁfenhtaken jong before Nicls
contact with the oulside walld, wlwe you know the gulirslts have all |  not. whether Niels had gone or
been invited for some secrel wiiuter purpose. No one Knows we're .| BOHR. In any case, my part
fhere - no one in Englant, 1o sl it Cietiany, not even our families. | HEISENRERG. Ol;pezhiimgilsezsgj Sglail_
But the war's over, Whut's inyipeuing? Perbaps, as o 2 pl'ay,_we’re ‘ confessor, ibed you as the team’s father-
going to be quiclly murdered, o hy ono. In the meanwhile it’s all BOHR. It seems to be my role in life
delightfutly civilized, T enlertudn the ity with Beethoven piano sona- ] HEISENBERG. He said you made a.great contributi
T1DUI101.

tas. Major Ritiner, oul hospiluble wulen, rends Dickens to us, f0 im- 1§ BOHR. Spiritual : :
prove oJur English... Did thlesu l!ﬂutt',u renlly happen to me .2 We wail z HEISENgERg_ ’Fl;(r’mssi‘bslz- sNi(zt practical.
for the point of it all to ve revealw! Lo ug, Then one evening it is. And ‘; trigger the Nagasaki bomb Y as you who worked out how to
it’s even more grotesque il thy ofe Wi were fearing. Tt's on the 18- | BOHR. 1 put forward an ide

dio: you have actually dono the deed that we were tormenting our- ) MARGRETHE. You're not implvi ,

selves about. That's why wa're there, dining with our gracious host, || Niels needs to explain or defend? plying that there’s anything that
listening to our Dickens. Wetve been kept locked up to stop us dis- HEISENBERG. No one has ever )

cussing the subject with anyone kil its too late. When Major Rittner ';  fend anything. He’s a profoundly good i’ﬂ,{gﬁmd him to explain or de-

ey e
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myself was how 1 spent the Jast (hirty years of my

Ametica in 1
Hands that had a

LY t.
it any clearer to me NOW, you're 1o

N to make you fecl conseience-siricken.

E fbc goes buck t Ty lin
duce atomic bombsl

|
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s5. ] was spared the decision. | ‘
4o explaining and defending ||
- life, When Iwentto 1
hake my band. |

" jon of goodne
'Tt’s not a question of gooun
EI%%%NBERG. Yes, and T wos notb.

. , |
£ nhysicists wouldn E aven § 13 |

949ct?1a11?3t/ gui%t tﬁe bomb \f\"ouiltglnot;l t?kllllcrﬁ(r;lfgif’r - naking |
MARGRETHE. And let me tell you, 11'Y : . .‘j! t
y his feclings ... 6 ’ I

, Margrethe Iundc}slaud ¥ ot 1550 4
&%%%RET%{E. [ don’t, I'm as angry z:; 11;!31; gzrld B fer s j &

. on
what does e do afler his great consultation : |

ou? Beenuse 7 tells he Nazis that he ca?—_pro-. | E

;b

. ' i eparating
HEISENBERG, Bt gvhm. T witenn 1w the dxfﬁcule of separatin | \

235'MARC‘:R1£’!‘111_-‘,. Yo el e hout plutonivm.

‘ i re.to keep |
HEISENBERC, 1 1ell s ol the ninor ofﬁcu_ﬂs. I have-to keep |

' g alivel ) .

peopﬁjgg}gﬁ'l‘llll. ()lh;:lwlm;{r mlt;ynltln::tihly
RLRG, Dichuer, Yv Y.

11\355{?{%1;]{113’,11111]% Tliere's ilwieyn 4 I)cbner at hand

I i her than
werl%%ié%ﬁﬁ%l{(i. Dichuer gl munese to get a little furthe

.

end for fhe other one. -

!
|
1

ready to take ! l

™ BOHR, Dichnei? 1

HEISENBERG, Might. Tt puesiibly might

BOHR. I1¢ hasn't & Lt ey ubility! |

i the eager-
s l3ut he has ten 11MeSs |
NBERG. Nota tenth .”l‘ ik : nas ten times B o8
sl‘tlcf3 3%111\.1%11“@“ be wovery ;lilia:g N“. i.lgarz{;i g sfl?;g-

n}?S ase at our mecting with Albeit »’-‘al!r;,tl: in; e
e CMARGRETHH. The i‘mﬁnnﬂnm n:vtzl.ui\E,c\zL hSPeEt e the ol o
B IRG, [ut thiv iy when . e e pen,
Hﬁ'lgﬂc%?oalzlt‘s June 1942, Nlpo months a_ft‘terrggl (1;1;5 to Copet
by Aﬁ rcseai'ch cancelled by liu!cl: unless ‘1“ pml ‘
hageln. and Speer is the gole arbiter ni‘ what Wi toqwork. A
;es;; tso; the i-"arqt gign that out peqelor’s gong |

just g gt gig

. 13% - but it’s a start.
crease in neutrons, Not much - 13% = b

e |
lify. Now, We'Ve |

COPENBAGEN a

BOLR, June 19427 You're slightly ahead of Fermi in'Chicago.

HEISENBERG. Only we don’t know that. But the RAF have be-
pan lerror bombing, They've obliterated half of Litheck, and the
wlide center of Rostock and Cologne. We're desperate for new weap-
v to strike back with. If ever there’s a moment to make our case,
Hi i it

MARGRETHE. You don’t ask him for the funding to continue?

HEISENBERG. To continue with the reactor? OFf course I do. e

/

Put 1 ask for so little that he doesn’t take the program seriously.
MARGRETHE. Do you tell him the reactor will produce g}i}&@g’g

niym? T i
HEISENBERG. I don’t tell him the reactor will produce pluto-

nium. Not Speer, no. T don’t tell him the reactor will produce pluto-
ium.

BOHR. A striking omission, I have to admit.

HEISENBERG. And what happens? It works! He gives us barely
enough money to keep the reactor program ticking over. And that is
(he end of the German atomic bomb, That is the end of it.

MARGRETHE. You go on with the reactor, though,

HEISENBERG. We go on with the reactor. Of course. Because
now there’s no risk of getting it running in time to produce enough
plutonium for a bomb. No, we go on with the reactor all right. We
work like madmen on the reactor. We have to drag it all the way
across Germany, from east to west, from Berlin to Swabia, to get it
away from the bombing, to keep it out of the hands of the Russians.
Diebner tries to hijack it on the way. We get it away from him, and we
set it up in a little village in the Swabian Jura.

BOHR. This is Haigerloch?

HEISENBERG. There’s a natural shelter there - the village inn
has a wine-cellar cut into the base of a cliff. We dig a hole in the floor
for the reactor, and I keep that program going, I keep it under my con-
trol, until the bitier end.

BOHR., But, Heisenberg, with respect now, with the greatest re-
spect, you couldn’t even keep the reactor under your control. That
reactor was going to kill you.

HEISENBERG. It wasn’t put to the test, It never went critical.

BOHR. Thank God. Hambro and Perrin examined it after the Al-

i

;

i)
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lied troops took over They suid il bl n
Thete was nothing 10 absotb wiy exeess O { neutro

tion down when it overheated,
TIEISENBERG. No rods, no. _
BOHR. You believed the reaction would be gelf-limiting.
HEISENBERG. That's what I originally believed. N
BOHR, Heiscnberg, the reaction wou d not have been self-

w,,  limiting _
b HEISENBERG. By {045 1 understood that.
ou ever hud gol it to po ©

el fitfo ths venter of the carth! Lo
et el Wes Tl Tump of cadmium to hand.

m? Wit were you proposing 1o do

HOIIR, Nothing was undet anyor
i l'iISIl}le\];oélfilég ¥a5 under anyone’s control by that time!
aininis! The ne . Yes, because at last we were, fr o
HOIIR. You were we lonner memsier e coutaworkl
OIR. You were n g ork!

BE ; '
nll(l‘ it would havreigt‘:e?‘ge;anre wee]_{s, two more blocks of urani
Iw]laﬁgﬁiﬁing chain reaction, physics that achieved the world's firs

. Exc il
cept that Fermi had already done it in Chicago, two -~
, IWO .7

v cadmium control rods.
ns, to slow the reac-

yiurs carlier, |
IEISENBERG. We didn’t know that, 4
s

BOHR. You'didn’
Caqs d ‘ t kn : : N
14 blind as moles i n’t know anything down i oV
in a hole. Perrin sai wiLin that cave. Yo
10 protect you all from the rac?ilgt'lxrénflald that-there wasn’t even art;t‘lfflf;

e 2 L ]
f, BOIR, S0 ity stical, it would have .
melted down, and vonisl
HEISENBIRG, Nu
BOHR, A funyp of cindin

| with a fump of wuchniinni? l
HEISHENBLIRG, Thiow I b 1he waler, HEISENBER(
r R J. i 2 .
BOHR, Whal ‘Y“Ec.” _ s ‘ Ty BOHR, e f(?t ;Z; didn t have time to think about it k
HEISENBLIRC ;1 e henvy widel e moderator that the ura- | MARGRETHE Youggn?fftlcal ' )
pium was immersed 1th -BOHR. My dear Hei all have died of radiation si '
jot to criticize, but owd alls. - My dear Heisenberg! M on sickness.

’ * R HEISENBERG: Yes, but Ey th)élf et?lrebx?eya!ct
: or would have been ‘
/

running,

BOHR. My deur povl YLl o
I
i B
li OHR. I should have been there to look after you
i ;
L

ol horel We had this fantastic

gone mad! 7
HEISENBIEI&,L!W{; were il l
aeutron growih] We it (0% prowlli . HEISENB ,
ROHR. You'dl lost il eusihud with reatity down in that hole! - the reactor rumEﬁG't That’s all we could think of at the ti :
HEISENBIRG, Antlier werk, Another fortnight. That's all we *| BOHR. You i’l“‘}.ag:t the dreactor running. e time. To get
needed! l Yomi—l cg;'g E\:valking lumi; orfl‘ii d‘;ﬁi;nr; there to slow you down a little
NB ‘ S - Ile.
ERG. If I had died then, what should I have missed? |
- nissed? / -

RBOHR, It wag only {lags HELLYI
llh]['ty ears .
¥ of attempting to explain. Thirty years of reproach and |
ach and "\, \

e

{ ul thoe Allies that saved youl ;
edched the critical mass! A Hy bit;
I indefinitely. All we need is @ |
litile mote nrar ieker to try and get our hands MARGRETHE
on Dicbner’s, Another Iair-gadniug, journey Al the way back across Tisvilde. . You came fo Copenhagen agai ;
Germany. Constant aie ol = ho (raing - we Ty bicycles - we nevet HEISENBERG. 4 gain. You came te:
make it} Wo cnd up seuele in o Hittle inn somewhere in the middle of BOHR. No. It - It was never the same. ‘
nowhete, listening Lo the i of humbs fatling all round us. And o HEISE'NBE'RGWHS never the same. L
the radio someone playing the eethoven G minor cello sonata. | Haigerloch were th .II sometimes think that those final }/ . ‘

BOHR, And verything, wi utill under your control? Und : vcfgry peaceful. Sudjm‘;‘f; ]\Lip Sv};gme in my life. In a Strang?:“';v:;(ietk vsv &

P uUn i . ) as

er | of the bombing. The wariwas com(i);lé (t)ct; 2111 ::}rllil p%lllgr‘f of Berglnl Out

. was nothing to

HRISENBIRG. Under my pontrol - yest That's the point %
my controll ! think about exce \
pt the reactor, And we.di
or. And we-didn’t go mad, in f
\ » act, We did-

HEISENRERG, We'd wlhigetd
hostility. Even you turned your back on me
; .

bigger and the chain wmﬂd‘mmmm e
sium. 1 g0t ofl with Wiz

]

e

I - - -
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\. ) b o't work all the ime. '.Thcrc was & monasiery on top of the rock ahove \j E baniae be 45
St ctgur cave, Lused to retire 10 the organ-loft In the church, and play Bach | s : il 'I”l““::_ri’i)hlg?ull. What's in my head? Fear
Lo upgues, . ' L - ot e importance of - redl, certainly, and
| MARGRETHE, Look at i, To's lost, He's like 2 Jost child. \ : fl"u :l‘i“ fllll'l“"g clse as well. Hergﬁrf:nrie bearing bad news, Bu}::he abesurd
b He’s been out in the woods all day, runping here, running there. He's | 'i “"“g good. Something bright esdagam. I can almost see"i'tsy fS
t chown off, he's been brave, ne’s been cowardly. He's done WIong, | III?[[éR' 1 open the door ... and cager and hopeful. ace.
l ne’s done right. And now the avening’s come, and all he wanis 18 to pthl o l:n;ENBERG‘ And there fe is/ ][' .
go home, and he’s lost, : . . . I see his eyes light
\ - HEISENBERG, Silence, [ S BOHR. He’s smiling his w, At up at the
. BOIIR. Silence. . b IEISENBERG. And T feelaary sehoolboy smile.
l' "MARGRET [T, Silents S FI?IHR A flash of such pure 1‘:11;)(1111 ent of such gon
" HEISENDIRG. And ot wpn flie filler slams oVer; and Chris- 16 I_?}EN‘EEIFG AsifI'd co n%e hggf:' _ -
1 tian is falling, : By : - As if a long-lost chi Hte '
i ~ BOHR, Oneo again he' wiriuling Lowards the" lifebuoy. o m{‘IEISENBERG. Suddem; Il,ﬁha appeared on t
N © MARGRUTI, Onee pguin | look vp from my-work, and there’s B O?It;r- Chi e ¢e of all the
o o - . Christian is alive, 7

Niels in the doorway, silently wilehing me . e e HEIS _
l BOHR. So, Ieisenbetfh why (il you come to Coperibagen in . ENBERG. The wold is at
l ! 19419 Tt was right (bt yom ol v it all the fears you pad. But ol nent. E ; pea
| ‘ didn’t really think 1 edl yon whether {he Americans were workin‘% . Even now we’re all ¢
'y % onabomb. '
b HEISENBER(, Now ! Ie oy TEISENBLRG, Andwe shall spe
| . 1 wl N T o ‘ 1 . £l
Lo %%%%N\;ﬁu 1{{1;11;4 luau oy e that I'd stop them. : ‘ M ARG?{TE ’ig P\;rgy \X; did fFEfor' p-edCh othgrénd understand
1 i . ] 1 ) . . . . . 3
\ \§ BOHR. You were goltiy fuk o work on that reactor whatever 1| :I:EL;%?& ghhlch_cities will ke ggtrgl;s; two _dads the fiture will
. s i Q 4 N , and H .
\ 34 i which will trilml]];ﬁlve. Whichwertd-wil g c‘l*(’)}:‘l;htgu;l\;rﬁe. Who will
. iteration, and

BOHR. My dear Heisenberg!

"1 id.
X HEISENBERG. Yo,

X

W ; z"‘a ,; BOHR. So, Heisenberd, why did you cotme? . HEIS
: A HEISENBERG. Why i [ eome? . | BOH ENBERG. My dear Bohr!
1 . K BOHR. Tell us once again. Another draft of the paper. And thy R. Come in, come in '
o time we shall get it right. This te we ghall understand. §
- M B 1 MARGRETHE. Maybe you'll even undetstand yourself. b
m , ¢ BOHR. After all, the workings of the atom were difficult t0 ex
L .‘ I plain. We made many atlempls. Jinch time we tried they became MmO
Wl || ! .;lt\'g /_ \Qt{);cure. We got there in {he end, however. o - another draft, anoth
\ 1:|“ !I‘ - leaft. i . b
IR | EISENBERG. Why did | come? And once again 1 80 throug)
| ", i\m v *\Q&m 1941, 1 crunch over the familiar gravel, and tug at thi
‘,‘ , 1*‘ | o o ll[;f
B
. ) N
3 )
i I S |
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IIEISENBERG. Tt was the very beginning of spring. The first
{imy I came to Copenhagen, in 1924, March: raw, blustery northern
weather. But every now and then the-sim would come out and leave
Ihuit first marvelous warmth 6f the year on your skin. That first breath
wlretuming life, " 3

BOHR, You were twenty-two. So I must have been ... ;

HEISENBERG. Thirty-eight: ———— "~

BO?IB_;“AImUSt‘the“Eame age as you were when you camé']h?
1941/~ T [ - :

e ey

_HEISENBERG. So what do we do? ‘

"HEISENBERG. Take:the-tram to the end of the/line ...
BOHR. And start walking! 7
+HEISENBERG. Noit ,,wardsio;E__lgsinore.
BOHR. If you walk you talk. |
HEISENBERG. Then westwards to-Tisvilde:
BOHR. And back by way of Hilleted. [
HEISENBERG. Walking, talking, for a hundred miles.
~BOHR. After whichi we talked miore or 1655 AoH-5
lirce years, . — ——
" ""HEISENBERG. We’d split a bottle of wine over dinner in your
{Int.at-the Institute: — - Co

YBOHR. Then I’d come up to your room ., _ ..

i

“HEISENBERG. That terrible Little room in the servants’ quarters

i ihe attic————————oee
‘D\‘BO_HR')AE.MWEQ‘_I@JLQI}_;EEQ h@ismall hOﬂrS. B —3
HEISENBERG. How, though?
BOHR. How? '

¥ )
o e ey
- v
R R A
- “LomACT TWO-
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b 48 BOHR. Yes, yes And if it March i’'re right - h
i ‘ . . Yes, yes, ves. if it was March, yoi're rig e
| lltl ii .ERG How did we lk? In Danish? v vsuldn’t have been much more than ...
; HEISENBERL, O™ ) flo- MARGRETHE. One week, S
! 5\"1 BOHR. In ‘E"’c‘é““i“{czlff‘% in Danish, T had to give my fiest 00 ] BOHR. One week? One week, yes. And you really didn’t mind?
B . I«IEISENR?EM&, been here for ten wcekslalrca dy excellent. - - MﬁRdGRET:l‘IyIE. Not attallffl }?1?? plea_st?ld you had an e_xct:qu tc%{ get
PO Mo bk s e O e |, And o o ot of i i s s You
. id a tetrl gt ish'to- - ' v IS, when J .
\' ﬁ\.\ HEISENBERG- gx(i)t'l ;{&%tﬂl& Oh, [ thinkwe’ll Spcak‘?ngm ! BOHR. Yes, when I suppose Christian was still only ... Vs
B before it started you ; MARGRETHE. One week. -
[ 3N ,
| ii' o day. BOHR. But when you gxplained ot

Cg? That excellent '}
! : s Pope? 1 didn’t dare. o
: D TRG. Lxphain o the ¢ e
¥ 3?{'@¥SENI?L§ \:ms ﬂﬁy Byt nflempl o If'“"“Shtogethers though? My
| Danl BTJE‘I)Eh;/‘TX; dear Heiseuberp] On o own BV
i _BOHK. ; ' e o't there?
| love, do %08}11{%?{}11”} What lape you spoke-when;‘l wasn e
Tl 'MA J ¥ I-“! , .'1 10“r L - ,‘\\_
You think I had microphones hick my love, pat1encf>!/:> T~ tlones at it. What were you thinking of?
° BOHR. No, i -« bul puiienee, y T - . BOHR. T’Ve np idea. |
“MARGRETHL. mem’“\. b - N : LJ‘I‘]EISENBERGFAiOL\ICh of Elsinore there, perhaps.
< BOHR, You sounded Hllll e M o ining "BOHR. Elsinare?
: digivhnpas . AT Tk Al J et AN .
“MARGRETUE. Not w8 « (hreads right backto t}i_i‘;‘-g EBISENBERG. The darkness inside the human soul.
-BOHR, We have 1o fullow the t T : “BOHR, You did something just as
T FhmalggRETlm. {'m watching every step.

BOHR. Yes ... Yes ... I almost killed Kramers
HEISENBERG. Not with a cap pistol? _
BOHR. With a mine, On our walk, - ]
‘HEISENBERG. Oh,_the mine.~Y&s, you told me, on ours. Never
Iind Kramers - you almost-killed yourselft — """ ]
BOHR. A#Thine washed up in the shallows._...._. =% .+~

HEISENBERG. And of course at once the-yf(;ompete to throw

, you know. .~

P

YF] idiotic.
HEISENBERG. T0id? e oo er o
BOHR. You didn'L mind? Lhepe, j EI%IHSREN“B/E}II{?%% ir;h.L agzg.ozliou climbed a pagoda.
RETHE, Mind? / O Vi iy Vo i
B)fOA}II{I?I%z gti}g foft ul home?

i £,
, ur hike? Of course not.
“MA O hile you went off on your hike? LR Rl
MAR?(F% E&E ;\Qulcd'% you had to ge{cdog rc;fthefa ouse. T
o Shr?suarriving on top of eeh othet would be A ‘
new so }
- with.
R mang,oplfll;{‘f?fwo new sona?
MARGRETHE. Heigenberg

TBOHR, Then balanced on the pinnaéli@}é}{r__aﬁ;g@iﬁir_ac-., on -
one foot. Ina high wind. I’m glad I-wasn’t there. ’

_H_E;ISENBERG.Elsinore,lconfessﬁ
*. BOHR. Elsinore; certainly: -

_. HEISENBERG. [ was | ealous of Kramers, you know.
" BOHR. His Eminence. Isn’t thai what you, called him? —

-~HEISENBERG-Because that’s what he was. Your ]'éad'ihg;&bérAi-
Yes, 308 nal. Your favorite son. Till I arrived on the scene.
BOHR, Yes, yo&. * gWn S0 ~~MARGRETHE: He was-a- wonderful cellist. . .
MARGTTH‘E - And ouro £3 ", BOHR: He was a wonderful everything, 5~ i
BOHR. Aage _ L “HEISENBER G- Farioo wonderful.
MA&SPE%EE‘:IE")FE?SESG « Lrnest. J:
BOHR. -

MARGRETHE. I liked him.
MARGRETHE. Number {ive. Yes?

- —
T
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< BOHR. With other ele

foj"ffgggpﬁeNEERG Max Born uiid

o~

s
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i 50 ‘ ‘ HEISENBERG. Interesti ’
o . ' t the ng.
> h‘ia ' . :ficd of him, When 1 first started @ had i ! BOHR. I think that is precisely the word I choose.
I ' RISENBERG. 1 was ietritic hem. All the boy wonders you was l IEISENBERG. Then the train pulls into Leiden.
‘l‘ N ; 4 verrificd of atl of them. lished. But Kramers ; BOER, And I’ t the barrier by Einstein and Ehrenf
LI Tostitute, T was il so prilliant and accomp I in the general study i . And I'm met at the arrier by Elqstem and B ?n est.
. here - they were aAll ihe rest of us had to work e the cle cfonon - |1 And I chane my mind because Einstein.~ Binstein, you geq? -I'm the
| E {he heir appar%r:& the prwam_ofﬁce ncxtdt(i y%‘;g;}t think much of Eny.‘ B ' I’call)g'l-= he Is Gtzflil— begauls)e Einstein has made a relativistic analysis,
voL 1}, Kramers D acleus, And he GG =2 atoni by L ] i 1t resolves all my doubts.
\I K ?k?e inmost orbit around the “{J(f explain gyerything '@h{"m« the. 2k z } I MEISENBERG. Meanwhile I'm standing in for Max Born at./
: s~ He insisted you cou ‘ T l {ibitingen, so you make a detour there on yo h
i physms-l echaniﬁs C l B(g)Hf{ A};ld you and Jgr(c)larl; Zeti.;l ytutiwagf t_omﬁ. -7
W ojassical me . . i N . m e at the station. . -
; - § WO onte office was vacant.” 1| g 100
~.. BOHR. Well, he Was W TiE e private offic bit. | HEISENBERG. Same question: what do you think ofspin?-
\: \M%%Rﬁ;lﬂﬁeﬁ; rxlatli\:(:m’mlwr c-l;:g:lml’;&l:r:h%‘:lﬁfgdoﬁnside. the E | tfBOH'R. And when the train stops at Berlin there’s Pauli on the
L Al Yot T Alatformm. — :
< BOT S BERG, Tes, and for fhwe : don P S Wolfas
{FEISENBERG o orbits around us all HEISENBERG: Wolfgan
i atom. . clronk on (he outer [
i

g Pauli, who never gets out of bed if he
¢ean possibly avoid it ... . L S
BOHR. And who’s already-met me once at Hamburg on the jour-

Prsenal Jordan in G%gip.

neyout.. o~
ot i i n Bngin d ! ~ HEISENBERG. He’s traveled all the way from Hamburg to Ber-
BO%Pﬁﬂsgggéméhadwmk m“ﬁl D:i ﬂ}'c- 111,'Eng1an ) :: lin Pgréglﬁnﬁ?fgo (Sj'_efé ):toﬁl fDrfthe'?'gCOnd 'time. rogn d... developed
%gIHR pE o ml:;:‘ll?lin gt ' iﬁ route JR— I} o OW my 1aeas on spin have developed en
HEISE‘NBERG. Gumov\{ m\]llttl lesipf‘:luch other’s departments. _ [ o
in nnd o |
ROHR, Everyone 11 £

' very interna-
HEISENBERG, Papers and dralls of papers OR e

oy gt . beck did spin? _
tlona} %’?{Eﬁfﬁ{; rerpember when Uouds;n;ﬁ i‘;‘i-ﬁiﬁn the quantum
B ' There's (i one ia 1agt-hurdle.—
HEISENBER‘S.t 150 one con ke sense of T-%iélifto 2 ridiculous
state of the a‘g‘é‘dt B (o cuuzy Dutehmen go-back 0 & 25
BOHR. £ fa i Terent ways. s
e i inl S
en thaggglflt];cg;éﬁmfd of course the first thiing th

HEISENBERG. Oh, those years! Those amazing years! Those
three short years! . . . - -

BOHR. From 1924 to 1927..,

-HEISENBERG:
with youz - - — - : - - : . -

BOHR. To when you departed, to take up your chair at Leipzig,
HEISENBERG. Three years of raw, bracing northefh springtime.
BCHR. At the end of which we

Froin when [ arrived in Copenhagen to work

at everyone wants

had quantum mechanics, we had
tale?— ~uncertainty ... .. .. : e e :
i . _—HE e ahegen golng toTaKEY — HEISENBERG. We had complementarity... . . , . .
| . © lmowgfﬁ})\lz’k;gtgiln ;;?\S%?& e%dun, B8 it h:ggf‘,%agésﬁs‘_ The train BOHR, We had the whole Copenhagen Interpretation. !
i1 ~~BOHR.-1- W unng into o P e
Vh ¢ RISENBERG. And it toms 1 o

HEISENBERG. Europe in all its glory again. A new Enlighten-

ment, with Germany back in her rightful place at the heart of it. And

D - iatform to ask e
W stops on the way at Hamburg, "?{%ﬁ?f?ﬁ.?rf ‘ who led the way for everyone else?

BOHR. Pauli and Stern are wuitini; 9fff‘h‘_’f

- H Y " W MARGRETHE. You and Niels.
— hatlthinkfaboutfspm. them it’s Wrong. EAISENBE - Youand e
.&J---BEOIHRSENNBE%%Htl'lo‘;mtcli}c’s yery oee A _ 8 H RG. W

. No, h -
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! i'l‘ .52 - v MARGRETHE. Cn your own.

| ¥
pi

BOHR, We did,

I'ﬂ'h L[Lc (

HEISENBERG. Tt was terribly laborious - I didn’t understand
matrix caleulus then ... I get so excited T keep making mistakes. But
by three in the moming I’ve got it. I seem to be looking through the
surface of atomig phenomena into a strangely beautiful intérfor world.
A world of pure mathematical structures. I'm too excited to sleep. I go

down fo the southern end of the island. There’s a rock jutting out into
the sea that I've been Jonging to climb. I get up it in the half-light be~
e R lore ;}}I?q 51122-1(‘?;{1% ?EIIEI[E],ie Oon top, gazing out to sea.
. BOHR.Together = . .. topether. i - B your own.
: sther, Yes, WB :
! ‘.. HEISENBERG. Toge

o | HETISENBERG, On my own, And yes - I was happy.

- o ; . .
y “WMARGRETHE. No. " . ) MARGRETHE, Happier than you were back here with us all in
1 NOR, Not What do yo ments 100 o op hose e

i id in those three‘-_ye':arsg.‘:’.i
. e mething we did se threeYes.
! ILIELSENBEI%G. -T,Srest;l?ing we thought ... 1 keep t?ég}cotsh e’:sway'we"-
I gomething we said, SO ating e Bonll L e way v .
\L b outofthe com e 'yh way we did all those things ... - i
~ worked. Something about the way
I

]

e Copenhagen the following winter.
 MARGRETHE. Not tupethier Yot Miak :

e Yot HETSENBERG. What, with all the Schrédinger nonsense?
tOgethel‘i_IR yes, we did, Of counse we did, . BOHR. Nonsense? Come, come. Schrédinger’s wave formula-
,/_BO .- ] a

ngle o did”
'L, Vivery single one of them ¥y

! : ; tion? .. - e e : :
B e thanies on ; o .
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Wi Hip UL 4 .
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MARGRETHE. Androl‘! !lreinﬁh ch'. you said there Was nothing mechanics.
bare island in the middie of the 1 uad this very sharD HEISENBERG. Because tlhey’d learnt it in school! We’re going
distract ¥OU... (s clear, and I ha i7ed backwards to classical physics! And when I'm a little cautious about
to HEISENBERG, My fiead bepun 1o be like. I suddenly reaai?zt _ AcoepHng it o
- fon Gug ' jly make, to | e ' e e
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MARGRETHE. -2 oland
On Heligoland.
HEISENBERG.
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) differences.
. BOHR. To havea calm debate about mi:ke o doan. You meet

| ‘ him u mee”
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BOHR. But in the end, in the end, remember, we have to be able
1o explain it all to Margrethe!

MARGRETIHE. Explain it to me? You couldn’t even explain it to
uach other! You went on arguing into the small hours. every nighti
You both got so angry! o R

BGHR. We glso both got completely exhausted.

MARGRETHE. It was the cloud chamber that finished you,

BOHR. Yes, because if you detach an el

ectron from an atom, and
iend it through a cloud chamber, you can see the track it leaves, ’

HEISENBERG. And it’s a scandal. There shouldn’t be 2 track!
MARGRETHE. According to your quantum mechanics.
HEISENBERG. There isn’t 4 track! No orbits! No tracks or tra-
jectories! Only external effects!
MARGRETHE. Only there the track is. I've seen
clear as the wake left by a passing ship.
BOHR, It was a fascinating paradox.
HEISENBERG. You actually loved th
problem. You reveled in the contradictions.
BCHR. Yes, and you’ve never been able to understand the sug-
gestiveness of paradox and contradiction. That’s Yyour problem, You
live and breathe paradox and contradiction, but you can no more see
the beauty of them than the fish can see the beauty of the water,
HEISENBERG. I sometimes felt as if T was trapped in kind of
windowless hell. You don’t realize how aggressive you are. Prowling
up and down the room as if you’re going to eat someone - and I can
guess who it’s going to be.
BOHR. That’s the way we did the physics, though.
MARGRETHE. No. No! In the end you did it on your own again!
Even you! You went off skiing in Norway.
BOHR. Thad to get away from it all!
MARGRETHE. And you worked out complementarity in Nor-
way, an your own,
HEISENBERG. The speed he skis at he had to do something to
keep the blood going round. It was either physics or frostbite.
BCHR. Yes, and you stayed behind in Copenhagen ...
HEISENBERG. And started to think at last,
MARGRETHE. You’re a lot better off apart, you two,

it myself, as

e paradoxes, that’s your

}

i
i
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. . . - Bt_
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i i ikin!
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: e
(e from Berlin Beﬁause Klgsat ]\3% A l
isi mse -
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3e8
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manbfsé.-addrcssc g only i Voo Hist ol counttrﬁei e e 100 busy ar-
I\)r:ﬁ;lwe hadn’t thought of it hefore, exeept tha

guing to think at all,

\ very late,

Rt

scussion. BY' |
<BOHR. You scem to nve given up on alf forms of discussion. BY

3 ! fi of your
* Cilie time 1 get back from Notwity | find you've done a draft oLy

u_ve QOBE &
! «uly sent it for publication: =
“uncertainty paper - and you ve ulrely rpu

. ;0 battle begins. ) 0
GRETHE. And tn even wn}l i behavior to 1us
1gJ[OAI&{R. My dear good 1Icigenberg, it’s not open 1 T’ ot the

i ¢ we' gousged it togethe
a fitst draft into print before we've discy

i from
i g%l\gglicl!l%ERG No, the way wo work is that you hound me

i night e work is
first thing in the morning i1l lagt (hing ot night! The way W J

. mad. i 1 error.
et g&ggv%r;e because the paper contains a fundargenta

MARGRETHE. And here we go agait.
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HEISENBERG. No, but T show him the strangest truth about the
universe that any of us has stumbled on since relativity - that you can
never know everything about the whereabouts of a particle, or any-
thing else, even Bohr now, as he prowls up and down the room in that
maddening way of his, because we can’t observe it without introduc-
ing some. new element into the situation, a molecule of water vapor
for it to hit, or a piece of light - things which have an energy of their

own, and which therefore have an effect on what they hit. A smal]. /

une, admittedly, in the case of Bohr ...

BOHR. Yes, if you know where T am with the kind gfwaeetitacy-/;

we’re talking about when we’re dealing with particlés, you can’still ™~
measure my velocity to within - what ...? ...~ LT
HEISENBERG. Something-like @ billionth of a billionth of a
kilometer per second. The theoretical point remains, though, that you
have no absopltely determinate situation in the world, which among
other things-lays waste to the idea of causality, the whole foundation
of science - because if you don’t know how things are today you cet-
tainly can’t know how they’re going to be tomorrow. [ shatter the ob-

Jective universe around you - and all you can say is that there’s an er-
ror in the formulation,

“BOHR: Thereds!-
{MARGRETHE. Tea; anyone? Cake?

HEISENBERG. Listen, in my paper what we’re trying to locate is
not a free electron off on its travels through a cloud chamber, but an
clectron when it’s at home, moving around inside an atom ...

. BOHR. "And the uncertaiity arises not; as you claim, through its
indéterminate-recoil. when it’s hit by an incoming photon ... . Y
HEISENBERG:Plain language, plain language!

BOIHR. This is plain langnage.®

HEISENBERG. Listen ...

BOHR. The language of classical mechanics.

HEISENBERG. Listen! Copenhagen is an atomn. Margrethe is its
nucleus. About right, the scale? Ten thousand to one?

BOHR. Yes, yes.

HEISENBERG. Now, Bohr’s an electron. He’s wandering about
the city somewhere in the darkness, no one knows where, He’s here,

he’s there, he’s everywhere and nowhere. Up in Faelled Park, down at

—— e )

7
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o . bor, 'm a photon. A quan-
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BOHR. Not before you’d said some deeply wouﬂﬁiﬁg' things,

HEISENBERG. Good God, at one point you literally reduced me
(o tears! = . o R

BOHR. Forgive nie, but I diagnosed them as tears of frustration
und rage.

HEISENBERG. I was having a tantrum?

BOHR. I have brought up children of my own.

HEISENBERG. And what about Margrethe? Was she having =4

tintrum? Klein told me you reduced her to tears after I'd gone, mal-
ing her type out your endless redraftings of the complementarity pa-
per., - -
BOHR. I don’t recall that, .
MARGRETHE. I do. e

HEISENBERG. We had to a}ag Pauli-out of bed in Hamburg

—

#NCe again to come fo Copenhagen and negotiate peace.——— -

BOHR. He succeeded. We ended up with a treaty. Uncertainty

ind complementarity became the two-central-tenets-of the_Copenha- )

ren Interpretation.of Quantum Mechanics.—

" HEISENBERG. A folitical compro.mise, of course, like most
ireaties.

BOHR. You se_ei‘:?_. Somewhere inside you there are still secret res-

—

' @fvations, T

‘. —HEISENBERG. Not at all - it works, That’s what matters. It
works, it works, it works! .

BOHR. It works, yes. But it’s more important than that. Because
you see what we did in those three years, Heisenberg? Not to exagger-
ate, but we turned the world inside out! Yes, listen, now it comes,
now it comes... We put man back at the center of the wvniverse,
Throughout history we keep finding ourselves displaced. We keep
oxiling ourselves to the periphery of things. First we turn ourselves
into a mere adjunct of God’s unknowable purposes, tiny figures kneel-
ing in the great cathedral of creation. And no sooner have we recov-
ered ourselves in the Renaissance, no sooner has man become, as Pro-
ingoras proclaimed him, the measure of all things, than we’re pushed
nside again by the products of our own reasoning! We’re dwarfed
ngain as physicists build the great new cathedrals for us to wonder at -
the laws of classical mechanics that predate us from the beginning of
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MARGRETHE. You look back and make a guess, just like the
rest of us, Only a worse gness, because you didn’t see yourcelf doing
it, and we did. Forgive me, but you don’t even know why you did un-
eertainty in the first place.

BOHR, Whereas if you 're the one at the center of the universe ...

MARGRETHE. Then I can tell you that it was because you
wanted to drop a bomb on Schrédinger. {

HEISENBERG. I wanted to show he was wrong, certainly. -

MARGRETHE. And Schridinger was winning the war, When
lhe Leipzig chair first became vacant that autumn he was short:listed
for it and you weren’t. You needed a wonderful new weapon,

BOHR. Not to criticize, Margrethe, but you have a-tendency to
tunke everything personal.. - -—- . _

MARGRETHE. Because everything is personal! You’ve just read
us all a lecture about it! You know how much Heisenberg wanted a
chair. You know the pressure he was under from his family, I’m sorry,

but you want to make everything seem heroically abstract and logical.
And when you tell the story, yes, it all falls into place, it all has a be-
ginning and a middle and an end. But [ was there, and when I remem-
ber what it was like I'm there still, and I look .around me and what I
see isn’t a story! It’s confusion and rage and jealousy and tears and no
one knowing what things mean or which way they’re going to g0.
HEISENBERG. All the sarne, it works, it works.
MARGRETHE. Yes, it works wonderfully. Within three months
of publishing your uncertainty paper you’re offered Leipzig.
HEISENBERG. I didn’t mean that,
MARGRETHE. Not to mention somewhere else and somewhere
else.
HEISENBERG. Halle and Munich and Ziirich.
BOHR. And various American universifies,
HEISENBERG. But I didn’t mean that. B
MARGRETHE. And when you take up your chair at Leipzig
you're how old?
HEISENBERG. Twenty-six. - .
BOHR. The youngest full professor in Germany.
HEISENBERG. T mean the Copenhagen Interpretation. The Co-
penhagen Interpretation works. However we got there, by whatever

J
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HEISENBERG, Not if I can possibly help it.

MARGRETHE. Also you want to demonstrate to the Nazis how
useful theoretical physics can be. You want to save the honor of Ger-
man science, You want to be there to re-establish it in all its glory as
soon as the war’s over. a kY

HEISENBERG. All the same, I don’t tell Speer that the reactor

MARGRETHE. ... will produce plutonium, no, because you're - '
afraid of what will hap

pen if the Nazis commit huge resources, and
you fail to deliver the bombs. Please don’t try to tell us that you're a
hero of the resistance,

HEISENBERG. I've never claimed to be 2 hero,

MARGRETHE. Your talent is for skiing too fast for anyone to
sce where you are, For always being in more than one position at a
lime, like one of your particles.

HEISENBERG. I can only say that it worked. Unlike most of the
gestures made by heroes of the resistance. It worked! I know what you

think. You think I should have joined the plot against Hitler, and got
myself hanged like the others.

BOHR. Of course not.
HEISENBERG. You don’t say

that can’t be said. But you think it.
BOHR. No. |

HEISENBERG. What would it have achieved? What would it

have achieved if you’d dived in after Christian, and drowned as well?
But that’s another thing that can’t be said.

BCHR. Only thought.

HEISENBERG. Yes. I'm sorry.

BOHR. And rethought. Every day.

HEISENBERG. You had to be held back, I know.
MARGRETHE. Whereas you held yourself back.
HEISENBERG. Better to stay on the boat, though, and fetch it

in alive, and throw the lifebuoy. Surely!
BOHR, Perhaps. Perhaps not.

HEISENBERG. Better. Better.
MARGRETHE. Really it is ridi

it, because there are some things

culous. You reasoned your way,
g delicacy and precision into the tiny
s out that everything depends upon
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‘ ’s goin
these really rather large objects on our shoulders. And what’s gong
in thete is ... . "
o mHEISENBERG. Elsinore, o

. Elsinore, yes. ) _ .
/ %gggggg E.Afld youymay be right. T was afraid of what
ou

i inning side... So -
id happen. I was conscious of being on the winning side

i i f then sitting round

ions for everything I did] So many o 1 Sitt] l

%ﬁgﬁ}ﬁﬁ?gimewheg at the head of th.: taiblel,cl thgll’llid, ?Oih: rrsg_
openhagen, Again I turn to look ... 2l

;ggi?l} :111(:1211;2: stge(i:tspface.gl‘hcn next time I look the chair at the head

of the table is compietcly.cm!pt A
Speer simply because lI d!{gh.lt t jt\
id b . i don’t
R oo ovon L e j u throw-a stone at it, you
ay. You seo o nune = Yo : eI ot
guorto(\?ae:ggedatyit. You seo gome ridiculous thing to elimb - you

i i lves. .
climb it, you do climb it. A million decisions that make thgglse \

didn’t you kill me? i
Wh\yB"cl)HR.yvmy didn’t 1.9 )

\IEISENBERG. Kill me, Murdor me. That evening in 1941. Here i‘

st leapt to the

we are, walking back towards the house, and you've ju b the

) 'm i ith nuclear weapons.
ion that I'm going 1o arm itler wit :
gﬁ?ﬁﬁ?‘f;ke any reasonable steps 10 provent it happening.

“BOHR. By murdering you?

i ’ TNEMmY.
HEISENBERG. We'ro in (he' middle of a war. P'm an enemy.

i i  illing enemies.
*s nothing odd or immoral about lq, :
Ther%%%%.fi s%muldrfetch out my cup pistol? 3

‘mistol. You won't even
FIS on't need your cap pisto :

o, You Ex?ud\g it without any loud bangs, without any
As cleanly as a bomb aimer
e carth. You sim-
y down in your favorite arm-
in front of our unseen audi-
1 shall be dead almost as soon as poor

need a mine. You ¢ withou!
ithout any spectacle of suffeting.
blggsdi,n\:his releaZe three thousun_d moters above th
§1y wait tili T’'ve gone. Then you sit quict}
chair here and repeat aloud to Margrethe,
ence, what I've just tcﬁ]d y(él. sh :
imi oner than Gamow. s
Cam%%ﬁ?\t/i;odééf Heisenberg, the supgestion is of course ...

i ing—that it never

HEISENBERG. Most interesiing, So interest
even occurred to you. Comp

There's no reason at all. I didn’t tell :
hink of it, 1 came to Copenhagen sllgr?l;
milllon things we might do or m

i in. I’ r enemy;
lementarity, once again. 'm you y;

—
e
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I'm also your friend. I'm a danger to mankind; I'm alse-your guest,
I'm a particle; I'm also a wave. We have one set of obligations to the
world in general, and we have other sets, never o be réeonciled, to
aur fellow-countrvmen, to our neighbors, to.our friends, to our family,
lo our children. We have to go through not two slits at the same time
but twenty-two. All we can do is to look afterwards, and see what hap- ,
pened. e
MARGRETHE. I'll tell you another reason why you did uncer-
lainty: you have a natural affinity for it, '
HEISENBERG. Well, I must cut a gratifyingly chastened figure
when I return in 1947, Crawling on my hands_and knees again. My
nation back in ruins.
MARGRETHE. Not really. You’re demonstrating that once more
you personally have come out on top.
HEISENBERG, Begging for food parcels?
MARGRETHE. Established in Géttingen under British protec-
tion, in charge of post-war German science.
‘HEISENBERG. That first year in Géttingen I slept on straw,
MARGRETHE. Elisabeth said you had a most charming house
thereafter,
HEISENBERG. | was given it by the British.
MARGRETHE. Your new foster parents. Who'd confiscated it
from someone else,_
BOHR. Enough, my love, enough.”
MARGRETHE. No, I've kept my thoughts to myself for all these

o,

years. But it’s maddening to have this clever son forever dancing
about in front of our eyes, forever demanding our approval, forever
struggling to
his freedom are, if only so that he can 8o out and transgress them! I'm
sorry, but really.... On your hands and knees? It’s my dear, good, kind
husband who’s on his hands and kness! Literally. Crawling down to
the beach in the darkness in 1943, fleeing like a thief in the night from
his own homeland to escape being murdered. The protection of the

German Embassy that you boasted about didn’t last for long, We were
incorporated into the Reich.

shock us, forever begging to be told what the limits to

HEISENBERG. T warned you in 1941, You wouldn’t listen. At

least Bohr got across to Sweden.
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!' 1 : - _ raking him | HEISENBERG. I understood very clearly. I simply didn’t teil the
Bt even as the fishing-boat was taking ‘ others. a
%! : t A %%ggﬁlgﬂhﬁo ﬁgflght‘érs were arriving in the harbor to Shllfn th: | MARGRETHE. Ah. - ,
| ﬂl'J ' entirc Jewish population-of Denmark eastwards. That g.reat;dar ess, , HEISENBERG. I understood, thongh. i
Mo enlire he human soul was flooding out to engulfus all. = -~ - MARGRETHE. But secretly. ) :
‘ inside the ];NBERG I did try to warn you. A HEISENBERG. You can check if you don’t believe me,
'l ‘ II\fIEjAIIS{GRETHE. Yes, and where are you? Shut away, in a cave - MARGRETHE. There’s evidence, for once?
i ' ) 'n.g io ’conjure an evil spirit out of a hole_ll}_!ihe HEISENBERG. It was all most carefully recorded,
' like a Savage, trylhat it came down to in the end, all that shining, MARGRETHE. Witnesses, even?
grc:;;ir{gdﬁ.mj;hia: t?]ewl 920s, that’s what it produced - a more efficient ma- HEISENBERG. Unimpeachable witnesses,
‘ . zlljﬂne for killing people. . N R MARGRETHE. Who wrote it down? L
b " BOHR. It breaks my heart every lime I think of it. - HEISENBERG. Who recorded it and transcribed it.
1 _HEISENBERG, It broke ull our hearts. il Gvery MARGRETHE, Even though you didn’t tell anyone? _
MARGRETIIE, And this wonderful machine may ye ot of . HEISENBERG. I told one person. I told Otto Hahn, That terrible
and child in the workl, And if we really are the cent b night at Farm Hall, after we’d heard the news, Somewhere in the
man, v-‘loman"fwc really are ail (hat's keoping it in being, what willbe small hours, after everyone had finally gone to bed, and we were
ihgt;mlverse,l - 1 o . nlone together. I gave him a reasonably good account of how the
o s T inal darkoess. ..~ ™. g bomb had worked.
E/I?AEI{%R%‘%II{:IIIE?Sﬁgé::atihlguqucstions that haunt us will at ldst -b_?l MARGRETHE. After the event, .
inguished. Hven the ghosls will die. _ ot build HEISENBERG. After the event, Yes. When it didn’t matter any
extinglis El\iBERG 1 can only say that I didn’t do it. T didn’t bui i more. All the things Goudsmit said I didn’t understand, Fast neuirons
the bﬁ? ) relt that. 100 ' in 235. The plutonium option. A reflective shell to reduce neutron |
' ) . didn’t you? T'll tell you ¢ at, 100. escape, Even the method of triggering it.
’ MAI'{GI{IES{I;I(E\'S(?;O:)F zﬁ.vg}c‘?::ause }’0}‘{1 couldn’t. You didn’t un- BCHR. The critical mass, That was-the most important thing. The I
It’s the S“ﬁlp Fi sios amount of material you needed to establish the chain reaction. Did |
derStandégng}}E’RG' That’s whal Goudsmit said. . you tell him the critical mass? |
S RETHE' And Goudsmit knew. He was one of your magic HEISENBERG. I gave him a figure, yes. You can look it up! Be- i
. MARG d Uhleﬁbeck were {he ones who did spin. . | cause that was the other secret of the house party. Diebner asked me H\
e BERG. All the same, lic had no idea of what 1 did or | when we first arrived if 1 thought there were hidden microphones, I
R oo i priegk v : laughed, I told him the British were far too old-fashioned to know i
- didn tunderf{%%‘HE He tracked you down across Europe for Allied about Gestapo methods. I underestimated them, They had micro- I
MARG Hei térrogated yo-1 afler you were captured. o phones everywhere - they were recording everything. Look it up! Eve- I3
Intel agettos, B']azg\lG He blamed me, of course. His parents died in | rything we said. Everything we went through that terrible night. Eve- y
e T thought I should have done something to save them. I‘ tything I told Hahn alone in the small hours, '
Aussc i I_Iiat 0ch> many hands stretching up from the darkness for BOHR. But the critical mass. You gave him a figure. What was ""{
don tl}qlow \gno lifeline that could ever reach them ... 1 diff the figure you gave him? ,“‘
: hfeNlIIXi{aglRETHE He said you didn’t understand the crucial differ- HEISENBERG. I forget. i
ence between a reactor and a bomb. ]I‘\‘,H
it
i
‘l"
1
i
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I -e' nberg ... -
E%SH%N%ESEG It’gs all on the record. You can see for yourself.

iroghima bomb ...
BOHR. The figure for the I-I_1roshtma f .
ENBERG. Was fifty kilograms. . o
ggIIZIS’R So that was that the figure you gave Hahn? Fifty kilo 1
grams? ‘ .
ERG. Isaid about a ton. )
ggggﬁbout a ton? A thousand kilograms? Heisenberg,

' inni i thing.
i -am at last beginning 10 ul}dcrmnnd some
hevc}ig}g]gNBERG% The one thing [ was wrong about.
BOHR. You were lwenty Limes over.
HEISENBERG, The one thing,
BOHR, Bui, I—Icigenhcrg,rymu‘w
1d they have been 3o ur on
HOWI-(I;E?SENB%RG. They weren't, Ag soon as
sion I got it just about right, . ’
. As soon as you caleulnted it? _ o
EEE%NBERG. 1 gKve gveryone o seminar on it a week 1aterk~IE s“
i ook itup! ! o
" thggﬁlti{f”‘flan mcanl... you hadn't caleulated it before? You hadn’t
the diffusion cquation?
done}[EISENBERG. There way 1o need to.
R. No need to?
g%IHSENBERG. The enleulation had already been done.
OFR. Done by whom? :
EIEISENBERG. By Perrin and Fligge in 1939,
BOHR. By Perrin and Flligge? But, my dear Heis
for natural uranium. Wheeler and I showed that it was

et f}i;é}g%elgﬁERG. Your great paper. The basis of everything we

BOHR. So you needed to caleulate the figure for pure 235.
HEISENBERG. Obviously.
BOHR. And you didn’(?
HEISENBERG. I didn’t.

BOHR. And that’s why you werc den
until you had the plutonium. Because you spen

I be- -

mathematics, your mathematics!

T-calculated the diffu-

enberg, that was

did.

so confident you couldn’t do it |
¢ entire war believ- !

only the 235" |
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ing that it would take not a few kilograms of 235, but a ton or more,
And to make a ton of 235 in any plausible time ...

HEISENBERG. Would have needed something like two hundred
million separator units. It was plainly unimaginable. )

BOHR “If yod’d realized you had to produce only a few kilo-
Jrams ...

HEISENBERG. Even to make a single kilogram would need .-
rwmething like two hundred thousand units. =

BOHR. But two hundred million is one thing; two hundred ‘thou-
rund is another. You might just possibly have imagined-setting up two
lundred thousand.

HEISENBERG. Just possibly.

BOHR. The Americans did imagine it,

HEISENBERG. Because Otto Frisch and Rudolf Peierls actually
ilid the calculation. They solved the diffusion equation.

BCHR, Frisch was my old assistant.

HEISENBERG. Peierls was my old pupil,

BOHR. An Austrian and a German, ‘

HEISENBERG. So they should have been making their calenla-
lion for us, at the Kaiser Wilheim Institute in Berlin. But instead they
imade it at the University of Birmingham, in England.

MARGRETHE. Because they were Jews.

HEISENBERG. There’s something almost mathematically ele-
pant about that.

BOHR. They also started with Perrin and Fliigge.

HEISENBERG. They also thought it would take tons. They also
thought it was unimaginable. '
BOHR. Until one day ..,

HEISENBERG. They did the calculation.
BOHR. They discovered just how fast the chain reaction would
f0. ’

HEISENBERG. And therefore how little material you’d need,

BOHR. They said slightly over half a kilogram,

HEISENBERG. About the size of a tennis ball,

BOHR. They were wrong, of course.

HEISENBERG. They were a hundred times under.

BOHR. Which made it seem a hundred times more imaginable
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mmﬁﬁf&ﬂ%gﬁ% Whereas I left it seeming twenty times Jess imag-
inable.

! onizing in Copenbagen abput plutonium
was Egsﬁlé-f: pﬁn{()%rozgcould‘ﬁaye done iltl “ﬁlﬂiﬂﬁz ever, _L)}llldll}g
the reactor. You could have done it with 235 all the .
HEISENBERG. Almost certainly not,
.. BOHR. Just possibly, thog[%lh. e
‘Hgi-SﬂE{:szc}{ ga{usﬁgﬁfg; %u’d settled long before you arrived
in Cc?penha‘gen. Simply by failing to lry the diffusion equation. .
HEISENBERG. Such a tiny fniiure.

i : s,
BOHR, But the conscquences weit bxjanchmg out over the y@a _

i ubling, - =
dOUbIgE%SaglsﬂchdlgG. U!lgllil they were large enough tl?bzgg Oei] .c1_tly
Which city? Any of the cilied thut wc.nevcr,drolfpg . tcmin"time. L

BOHR. London, presumably, if you’d had 1

i ' to
Americans had already enicred {lie war, and the Allies had begun |

.

liberate Europe, then ,,,

HEISENBERG. Who knows? Paris as well. Amsterdam. Perhaps .

Copenhagen.

. . . 't
BOHR. So, Heisenbery, toll ug this one simple thing: why didn’t |

you do the calculation?

HEISENBERG, The question is why Frisch and Peierls did do it. |

i h 235 it turned out to be, it
id wasie of time. [lowover muc rned <
&r;:az;v?g;psig going o bo more than anyone could imagine pro ucj
" ing. . ) '
. Except that il wasn l]
ﬁgISH%NBERpG. Except that it wasn’t.
" L "
}B[gISH%ﬁSgE‘gg.'I?don’t know! 1 clgn"g k:}ow wh)ic I gllgn ];eggugd
Because I never thought of it! Becausa it didn’t oceur to me!
1 assumed it wasn’t worth doing!

BOHR. Assumed? Assumed? You never assumed things! That’s |

i ; jected our assumptions! You

ertainty, because you rejected ou i
ho;zru}{:tgdg ()’i—Ilfl:rilscenbergt!y "You calculated _ev‘rerythmg! The first thing
;?)u did with a problem was the mathematics! J

-
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HEIgENBERG. You should have been

BOHR. Yes, you wouldr’t have got
Manding over you, -

HEISENBERG. Tho
sumption!” You thought there was no dan,
non as I did! Why didn’t JYou eaiculate it?

BOHR, Why didn’t 7 calculate it?

there to slow me dd_wn.

HEISENBERG. Tell us why you didn’t caleulate it and .we’]]
know why 7 didn’t! . o

BOHR. It’s obvious why I didn’t! L

HEISENBERG. Go on. '

t trying to build a- bomb!
u. Because he wasn’t frying to

] same with me. Because 7 wasn’t
[rying to build a bomb, Thank you,

BOHR. So, you bluffed yourself, the way
Mraight Lriever had. But in that case ...

_~HEISENBERG, Why did I come to Copenhagen? Yes, why did I
tome ...7

BOHR. One more draft, yes? One final draft!
HEISENBERG.

I did at poker with the

myself. Until once again the heavy front door opens,

BOHR. He stands on the doorstep blinking in the sudden flood of
tight from the house. Unti] this instant his thoughts have been every-
where and nowhere, like unobserved particles, through all the slits in
the diffraction grating simultaneously. Now they have to be observed
and specified,

HEISENBERG. And at once the clear purposes inside my head

lose all definite shape. The light falls on them and they scatter.
BOHR. My dear Heisenberg!

HEISENBERG. My dear Bohr!

BOHR. Come in, come in ..,

HEISENBERG. How difficult it Is to see even what’s in front of
one’s eyes. All we possess is the present, and the present endlessly
dissolves into the Past. Bohr has gone even as I tumn to see Margrethe,
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away with it"if T’d been

ugh in fact you made exactfy the same as-
ger for exactly the same rea-
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jels is ri k older.
RETHE. Niels is right. You loo
yggg I believe you had some pc.rsona! trouble. © b back
HEISENBERG. Margrethe slips into history even ash furn back
0 Bohr. And yet how much more difficult still-it is to catch t ter ofgthe
tc;t ?im.pse of what’s behind one’s eyes. Here I ar&t at, :lgz 10;111; Fof
s rse, and yet all I can see are two smiles that don belong
unlv;&AilGRETHE. How is Elisabeth? How are the children’ o
 HEISENBERG. Very well, They send their love(,j of1 (ci:cﬁuge..the |
can feel a third smile in the room, very close tlci me. AI?(llliS it be the
1 suddenly see for a moment in (he mirror ] t_are.h_ is the awk
o'rel::d siranger wearing it in any way connected with tdlsrgsence? t
}N feel in the room? This nll~cnvclumpg upobserve p encel
canJS/IARGRE'I‘I*IE. I watch the two smiles in the rportr}, ngarmth d
and ingratiating, the olher rapidly l‘pdmg 1:1'0n1.'~1nf§: 1;2) is warmith 1o
bare politeness, There’s nlso a third smile 11'1& ; roorm,
unchangingly courteous, I hope, and unchangingly g}l:l rded.
HEISENBERG, You've mmlmgcd gof%c;t :C;E? rr?ent ig-s o Sipat she
. I glance at Margrethe, and | nox e
can ;Begilxﬁ | cﬁm’t - mysely ond the smile vanishing from my face
i biunders on, .
poorI}I{EeIlg‘gl;}%%RG. I look ni lh? Lwio of them 102}:;%;; ?;:?Saeréd tlt;(;n a:
e the third person In the room as them.
I’Fl?gt:e[il;{agfmnatc guest, stunbling [rom one crass and unwelcom
to (he nexi, ) _ _
thou%%%l‘il{lﬁiook at him looking nt me, anxiously, liia:ldllgslyz, Eg%;’nﬁ
e bak e dﬂ}’ﬂi llllt} I meﬁg tnklliZs?;ZSfrom ttslie room. He
w it comos - Lliere’s 8 g
courazerfl’enl‘ile sees Margrethe, Ile (l()osn"t see himself. e world, and
¥ HEISENBERG. Two thousand }]lllllon people mh ,: alway§ and
the one who has to decide thoir fale is the only one Who
don R ested a stroll -
gl%%%ﬁﬁi;%lr{sggg\%u remember Elsinore? The darkness inside

o
the h];lrg?{ri{so;&.(.mt we go. Out under the autumn trees. Through the

blaclgg—lgg&ggésé. Now there’s no one in the world except Bohy,
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and the invisible other. Who is he, this all-
darkness?

MARGRETHE. The flying particle wanders the datkness, no one
knows where. It's here, it’s there, it’s everywhere and nowhere.
BOHR. With careful casualness he begins to ask the question
he’s prepared.
HEISENBERG. Does one as a physicist have the moral right to
work on the practical exploitation of atomic energy?
MARGRETHE. The great collision.
BOHR. I stop. He stops ...
MARGRETHE. This is how they work.
HEISENBERG. He gazes at me, horrified.
MARGRETHE, Now at last he knows where he is and what he’s
doing.
HEISENBERG. He turns away.
MARGRETHE. And even as the moment of collision begins it’s
over,
BOHR. Already we're hurrying back towards the house.

MARGRETHE. Already they’re both flying away from each
other into the darkness again,

HEISENBERG. Our conversation’s over,
BOHR. Our great partnership.
HEISENBERG. All our friendship.

MARGRETHE. And everything about him becomes as uncertain
as it was before.

BCOHR. Unless ... yes ... a thought-experiment.,
a moment that T don’t go flying off into the night. Let’s see what hap-
pens if instead I remember the paternal role I'm supposed to play. If T
stop, and conirol my anger, and turn to him. And ask him why. |

HEISENBERG. Why? o

BOHR. Why are you confident that it’
ingly difficult to build a bomb with 2359
calculation?

HEISENBERG. The calculation?

BOHR. Of the diffusion in 235, No. It’s because you haven’t cal-
culated it. You haven’t considered calculating it. You hadn’t con-
sciously realized there was a calculation to be made,

enveloping presence in the

. Let’s suppose for

8 going to be so reassur-
Is it because you've done the
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I have realized.. In fact. it
it o 8 G Gl o e, ety s
sect;}c;rgilsénloﬁdx sluddf’:nslc;( a very different and very terriblé new
worlgdlzfﬁgngTm}g. S'}}El;f \;';15 the last and greatest demand dﬂﬁl gfitf;
O e o e ws th st and gratest at o
(f:r‘)ig:l(ilglltiﬁggrls-g;enberg th'at you porformed in return. To 1(?8,\«'6 him
misulr-}%irssgjl\?%ERG. Yes, Perhaps I should thank you.
E&?&I{R%ﬁ)ggﬁ%s K)lj{;/&l/lo?;:li(}lwnﬂ iho end of the story.

BOHR. Though pethops {here was also something I should thank -

you for. That surnmer night in 1943, when I escapeél across the Sound |
in the fishing boat, and the [relgliters arrived from em?any
MARGRETHE, What's that (0 d{) thltw.hHegrzrél;zrsgd .ay ere wore
HR. When the ships arrived on the v
eigh’g3 ‘Ek)lousand Jews in Denmatk ui bo arre;t&ile ?Fr;lv igliagwedYglatf
i ds. The following day, on the ove o )
t}vlﬁgnht%le SSS began their 1'oun'd-up, ihere was scarcely 2 Je\y to be
founlc\i;LARGRETHE. They'd ail been hidden in churches and hospi-
i le’s homes and counlry cotlages. ) ]
ol ]];1(5)1?1(1’?3J eBut how was that |10le[)10? - Because Wf.‘,.d been tipped
e in the German Bmbossy. o
Ofbe}-(IECI)gl]gI?T%ERG. Georg Duckwilz, their shipping specialist.
BOHR. Your man? o .
ERG. One of them, ]
}Blgggqge was a remarkable informant, He told us éhfhdzi)yr(}aei
fore the freighters arrived - the vcsr% day }I;at I-E;Ier issued the .
ct time that the 83 would move. )
e gﬁiﬁ%@%ﬁﬂ It was the Resistance ‘Aého gé)t them out of their
idi d smuggled them across the Sound.
hldegCI))glc{esFir; a hafdgful of us in one fishing smack to get pas(';aﬂ:s
German patlrol boats was remarkable enough. For a whole arma

get past, with the best part of eight thousand people on board, was like

LT o ".A

T T T ~
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the Red Sé;d ii‘ﬁrting. ,
- MARGRETHE. I thought there were no German patrol boats that
night?. co

L

seaworthy, .
. HEISENBERG. How they got away with it I can’t imagine,
BOHR. Duckwitz again? )
: HEISENBERG. He also went to Stockholm and asked the Swed-
ish government to accept everyone. '

.~ BOHR. So perhaps I should thank vou
-+ " HEISENBERG. For what?

-BOHR. My life. All our lives.

- HEISENBERG. Nothing to do with me by that time. I regret to
say. :
BOHR. But after I"d gone you came back to Copenhagen.
HEISENBERG. To make sure that our people didn’t take over
the Institute in your absence.
BOHR, I’ve never thanked you for that, either.
HEISENBERG. You know they offered me your cyclotron?
BOHR. You could have separated a little 235 with it.
HEISENBERG, Meanwhiie you were going on from Sweden to
Los Alamos.

- BOHR. To play my small but helpful part in the deaths of a hun-
dred thousand people.
MARGRETHE. Niels, you did nothing wrong!
BOHR. Didn’t I? :
HEISENBERG. Of course not, You were a good man, from first
to last, and no one could ever say otherwise. Whereas 1 ...
BOHR. Whereas you, my dear Heisenberg,
contribute to the death of one single solitary person
MARGRETHE, Well, yes.
HEISENBERG. Did I? :
MARGRETHE. One, Or so you told us. The poor fellow you

guarded overnight, when you were a boy in Munich, while he was
waiting to be shot in the morning,

BOHR. All right, then, one. One single soul on his conscience, to
set against all the others.

never managed to
in all your life,

. BQHR. Np - the whole squadron had suddeniy been reported un- ;
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MARGRETHE. But that one single soul was emperor of the u1:1i— -

c¢h of us. Until the morning came. -
VBTS%IE?SIET\?];%?GC?NO, when the morning came I persuaded them to

{_let him go.

BOHR. Heisenberg, 1 have to say - if people are to be measured
“strictly i of observable quantities ..,
SHIQ%IE}HI%JEEE?BSERG. Then we should need a sirange new q%mt?t?;
ethics “here’d be a place in heaven for me. And another gtnhe gr:d*'of
S8 man I met on my way home from Haigerloch. That was'the nd of
my war, The Allied troops were cloging in; there was nothing mo

could do. Elisabeth and the children had taken refuge in-a village in .

tured. 1 had to go by
ia, so I went to sce them before 1 was cap 1 hac
Eigritlgi fhere wero no traing or rond transport-by that time - and I had

i oy day, because all through
by night and gleep under a hedge by day, :
: "Eﬁetr gzs%igﬂtnlll%urs ihe skics wore (ull of Allied planes, scouring the

roads for anything that moved. A man on a bicyc(:ileh\;'ogg }lll?sml .l;)rziri
the biggest target left in Germany, Three days an tb‘e Jugra $1 -
eled. Out of Wilrttemberg, down through the Swabian

; . P
first foothills of the Alps. Across my ruined homeland. Was this wha

1'd chosen for it? This endless rubble? This perpetuall1 fﬁmlézs"irﬁz
sky? These hungry faces? Wos llhm myt/ do%lzlgli? “z};;g 31 L g Baﬁds e
gl desperate o SS.
people on the roaQs. The moy erte of s e e, e ers
i ith nothing lefl to loge, ronming 2 C
g??ca;lt?iaﬁl hangingg them I‘rmlnl rofud.qiilo tr]c;:{as.kl“ﬁfﬁisc;ﬁ;lrrglﬁgt}r Egﬁ
’ 3 3 ||. i OH . ac
suddenly there it is - the terrible fumilior Bk e o e [
ilight in front of me, On hig lips as I stop - e ¢
rﬂrllflit;:lafgord.l “Deserter,” he says, [Ie sounds as exhausﬁidr\gfyslhz:;gl;
ive him the travel order I've writlen for ,myself. But tebother dly
%nough light in the sky to read by, m’\d he’s too weatzy obecausé He
begins to open his holster ins(licéad.lllel,s gotlillli%] lici)nsélo\?e rr;lequickly re
i m .
S e e aing, or that Aight Heligoland, or the one.in
- it’s like skiing, or that night on Heligoland,
%1::1?@:1 Plsri. What comes into my mind this time 1sdthi’§aigk rr?;.
American cigarettes I've got in my pocket. And already i

hand - I'm holding it out to him. The most desperate solution to a :

problem yet. I wait while he stands there looking at it, trying to make

it out, trying to think, his left hand holding my useless piece of paper,

-
-
L)
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his right on the fastening of the holster. There are two simple words in
large print on the pack: Lucky Strike. He closes the holster, and takes
the cigarettes instead... It had worked, it had worked! Like all the
other solutions to all the other problems. For twenty cigarettes he let

me live. And on I went. Three days and three nights. Past the weeping

children, ‘the lost and hungry children, drafted to fight, then aban-/

doned by their commanders. Past the starving slave-laborers walking

home to France, to Poland, to Estonia. Through Gammertingen and
Biberach and Memmingen, Mindelheim, Kaufbeuren, and Schéngau.

Across my beloved homeland. My ruined and dishonored and beloved
flomeland. '

‘BOHR. My dear Heisenberg! My dear friend!
MARGRETHE, Silence. The silence we always in the end return

HEISENBERG. And of ¢
gbout.
MARGRETHE. All those lost children on the road.
. BOHR. Heisenberg wandering the world like a lost child himself,
~ MARGRETHE. Our own lost children.
HEISENBERG. And over goes the tiller once again.
BOHR. So near, so near! So slight a thing!
MARGRETHE. He stands in the doorway,
turns his head away ..,

HEISENBERG. And once again away he goes, into the dark wa-

fo.

ourse I know what they’re thinking

watching me, then he

ters.

BOHR. Before we can lay our hands on anything, our life’s over.

HEISENBERG. Before we can glimpse who or what we are,
we’re gone and laid to dust. _

BOHR. Settled among all the dust we raised.

MARGRETHE. And sooner or later there will come a time when
aill our children are Iaid to dust, and all our children’s children.

BOHR, When no more decisions, great or small, are ever made
again. When there’s no more uncertainty, because there’s no more
lmowledge.

MARGRETHE. And when all our eyes are closed, when even the

ghosts have gone, what will be left of our beloved world? Our ruined
and dishonored and beloved world?
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HE%SENBERG. But in the meanwhile,. in this,—‘mozit'lpréefzgg_
eanwhile, there it is, The trees ir} Faelled Park. ?1?1%];2;5 c%l o0 and
rléuiberach and Mindetheim, Our chlldll;er;t and Ou;t(;riJCopehhagen -
i ibly, by that one short mome: .
E;ﬁgrzsgﬁgut;tagowsislll n%vei{ quite be located or defined. By th‘at- final

__core of uncertainty at the heart of things. ) ;

POSTSCRIPT

Where a work of fiction features historical characters and histori-
-cal events it’s reasonable 'to want to know how much of it is fiction
and how much of it is history. So let me make it as clear as | can in
regard to this play. )

The central event in it is a real one. Heisenberg did go to Copen-
hagen in 1941, and there was a meeting with Bohr, in the tecth of all
the difficulties encountered by my characters. He almost certainly
went to dinner:at the Bohrs® house, and the two men almost certainly
went.for 2 walk to- escape from any possible microphones, though
there is some dispute about even these simple matters. The question
of what they actnally said to each other has been even more disputed,
and where. there’s ambiguity in the play about what happened, it’s be-
cause there is in the recollection of the participants. Much more sus-
tainied speculation still has been devoted to the question of what Heis-
enberg was hoping to“achieve by the meeting. All the alternative and
co-existing explications offered in the play, except perhaps the final
one, have been aired at various times, in one form or another.

Most anxious of all to establish some agreed version of the meet-

_Ing was Heisenberg himself. He did indeed go back in 1947 with his

British minder, Ronald Fraser, and attempted to find some common
ground in the matter with Bohr. But it proved to be too delicate a task,
and (according to Heisenberg, at any rate, in his memoirs) ‘we both
came to feel that it would be better to stop disturbing the spirits of the
past.” This is where my play departs from the historical record, by
supposing that at some later time, when everyone involved had be-
come spirits of the past themselves, they argued the question out fur-
ther, until they had achieved a little more understanding of what was
going on, just as they had so many times when they were alive with
the intractable difficulties presented by the internal workings of the
atom.

The account of these earlier discussions in the twenties reflects at
any rate one or two of the key topics, and the passion with which the
argument was conducted, as it emerges from the biographical and
autobiographical record, T am acutely aware of how over-simplified

my version is. Max Born described the real story as not so much ‘a )




