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«The » Radium ...  226Rp (Papa ...)

I'émanation 222Rn

Radium A 218p

Radium B 214pp )

Radium C 214B; ?; A

Radium C’ 214pg (164.3 s) 3»
| - mn)

Radium D 210pp

Radium E 7I0B;

Radium F 210pq

Radium G 206pp
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“The energy produced by the atom is a
very poor kind of thing. Anyone who
expects a source of power from the
transformation of these atoms is talking
moonshine.”

Ernest Rutherford 1933

[H+H—He+ jn+3.27TMeV
{H+H— 'H+ H+4.03MeV
"H+ H — iHe+ |n+17.59MeV

1MeV = 0.000 000 000 000 16 Joule 11H+2H€—};H€+:H+18.3M€V
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Enrico Fermi,
Nobel 1938
Ausonium et

Hesperium

OLIOT-CURIE

. (Mussolinium et
! littorium)

Poiisony: Iréne et Fréderic Joliot-Curie,
""" Nobel 1935

La fission (atomique)
(17/12/1938, Otto Hahn, Fritz Strassmann)

23%Y+ In -> Kr+Ba+3!n+

vvvvvvvvvvvvvvvv

Energie

Otto Hahn,

Nobel 1944 Lise Meitner
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de 1a PROPRIETE INDUSTRIELLE

Perfectionnements aux charges explosives,
CAISSE NATIONALE DE LA RECHERCHE SCIENTIFIQUE résidant e.ﬁ-,'F.l'dnJ)e

Demandé le 4 mai 1939, a 15" 35%, a Paris,
Déliveé le 12 juillet 1950. — Publié le 16 janvier 1951.

(Sene).

(Brevet dinvention dont la délivrance a été ajournée en exéeution de Particle 11, §7,
de lz loi du 5 juillet 1844 modifide par la loi du 7 avril 1902.)

On sait que Tabsorption d'un neutron par
un noyau d'uranium peut provoquer la rupture
de ce dernier avee dégagement d’énergie et
tmission de nouvesux neutrons en nombre en

en ulilisant la formule suivante, valable pour
une masse sphérique :

grieur a Punité, Parmi les neutrons
ie_pombre peuvent & leur
,

P ninm, de
el’.fecuo"ne

Or, pour rendre o
il faut se reporter 4 la notion de
général de conditions critiques dont il a @
été fait mention dans la demande de brevet
frangais du 17 mai 1930 pour ¢ Dispositif
de production d"énergie ».

I existe en effet, toutes choses égales d'ailleurs,
une valeur eritique de la masse d'wraniom au-

- dessous de laquelle la ramification des chaines
cesse dtre illimitée. Et lon a déjd indiqué
dans cette demande de brevet que I'on pouvait,
avee les données actuelles de la science, estimer,
par des expériences progressives, la valeur de

. la masse critique.

On peut aussi évaluer cette masse eritique M
Pour un composé ou un mélange homogine
d'uranium (ne contenant pas d'hydrogéne)

| critique pouvait étre diminuée

m-_gan[n D P—A}]_%

dans laquelle :
D est la somme, pour tous les corps simples
ésents dans la masse, des produits de la con-

yaux pour la diffusion

sant autour de la masse des corps diffusants;
{fer, plomb ou antres) en couche plus on moins
épaisse, et formant par exemple une enveloppe
compléte ou partielle autour de la masse (une
enveloppe en fer de quelques dizaines de centi-
métres d'épaissenr réduisant par ple la
masse eritique au tiers environ de sa valeor dans
le cas de Poxyde d'wranium en poudre); soit
en accroissant la densité de la substance qui
constitue la masse (la masse critique élant pro-
portionnelle 4 Pinverse du carré de la densité).

0 - 00864 Prix dn fascicule : 25 francs.

en nombre d'atomes par em?) par

NTION

N° 976.541

[France (Seine).

cle 11, § 7,
2)

lispositif, arrétant
=H

o dispositif un ou
corps simples ou
susceptibles d’ab-
foportion d’autant
fion par I'uranium

le.
ou Pemploi con-
haines peuvent se
prgie suffisamment
lors automatique:
évitant ainsi le
hetion.

masse d’uranium
ation industrielle,
s, I'énergie quelle

Insmutations,

b FREDERIC JOLIOT-CURIE

Asaaaaaaaaaaaaa s
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Frédéric Joliot Curie
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in this-comtry and

have raised me .uestion vhetaer

thefeYement uranium an important new source of energ;
/ VUayn ALt
in/he near fiture. &w@cent sork by Fermi and Szilard which has been

osmmunicated Lo me in manuscript makes it now appear as very probable

that the liberation of energy from uranium bys=s - mreaction

i Y
coulf\(‘\e achid¢ved in the immedial future m, his f.'cul:l lead ‘
A AT 4
also L ¢ production of large quanti £ new diu eleme
O the C,o c r:‘l of arbz ';p;x ties of pa 7 radium like er 'ns. '
It 4s \m/co“lccsv,\‘)"e thou»"n much less cer‘tzzn Mn?.thnc phenomenon will

lead to tA._ canstruction of bombg,of an entirely new type. The¥W\bombs ‘

might be too heavy to be transported by air-planes t

transported by boats and a singld bomb of this type exploded in a port |

h the surrounding coyntry
ol /L reds \/
it ok e taTIULY e 10

e /\‘4 a2t

material rather

7(..-, X /‘f

delay. Also it may be action be ken by the Admini-

stration even before new experiments can be carried out.

admoadys stopped the sale of uranium
-

h thex hawg taken over. Spme of the

I understa

from the Czechoslovakian mines

¥ v

1lished in USA has been répeated

Institut fir Chemie in Berlin and it so'tl

dersecretary of Sta

laboratory. This close

Institut in Berlin
has now been repeated,

the work on t

7 In view of the

permanent contact t

»

in

possible way of achiewamembd achieving ti
entrust a person who has your

person could perhaps serve in an inofficial capacity and

to be capable to deal wi

y~a.r ox‘e;/h
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some of the America Tk on ur
there iz in Germany a close personal link
government.

ears very desirable that

etween the

this field and the ration. Cne

A:\.rt ments of “'\o f\d"i’u strat 40'1 m
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public spiritéd pr

sity laboratories in order to bring about a cooperation between

them and thereby to

new technic.

accelerate the development of an entirely

Yours very truly,




\\@7

Société

Frangaise
d’Energie
Nucléaire

THE WHITE HOUSE
WASHINGTON

Octoter 19, 1939

o
] ¥y dear Frofessor:
<%
G
4 I want to thank you for your recent letter end
g the most interesting and important enclosure.
L Noaad . » & :
7 Pl 1 found this date of such import that I have
o o K convenod & Board consieting of the head of Bureau
<5 of Standards end a chosen representative of the Army
LY and liavy to thoroughly investizate the possibilities
5 ad of your suggestion regarding the element of uranium.
39°

1 em glad to say that Ur. Sachs will cooperste

o0 and vork with this Committee end I feel this is the
most practicel end effeoctive method of dealing with

4 the subject.

’ Flease acoept ry core thanks.

1 ’
\p‘ Very sinoerely yours,

g /%m A A W—-‘

Dre Albert Einstein,
Old Grove Road,
Hassau Point,
FYooonle, Long Islend,
¥ew York.

N

« Je dois ma vie & ma collection de timbres. L'intérét que I'on manifeste dans sa jeunesse a la philatélie ne cesse de s'accroitre. C'est un passe-
temps qui chasse I'ennui, élargit nos connaissances et, d'une fagon générale, enrichit notre vie » (Franklin D. Roosevelt).
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Le Gadget
(16/07/1945)

Robert OPPENHEIMER
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Cbservations D on July 16, 1

g the losion at Trinit;

— E. Fermd

On the morning of the l6th of July, I was stationed at the Base

Camp at Trinity in & position about ten miles from the site of the explosicn.

The explosion took place ab about 5:30 A.M, I had my face protected

by @ large board in which a piece of dark welding glass had been inserted,

My first impression of the explesion was the very intense flash of light, and

a sensation of heat on the parts of my body that were exposed. Although I did

not look direstly towards the cbject, I had the impression that suddenly the

countryside became brighter than in full daylight. I subseguently loocked in

the direction of the explosion through the derk glass and could see semething

that looked like a conglomsration of flames that promptly started rising.
After a few seconds the rising flames lost their brightness and appeared as
a huge pillar of smoke with an expanded head like a glgantic mushroom that
rese rapidly beyond the clouds probably to a height of the order of 30,000
feet. After reaching its full height, the smoke stayed statiopary for a

while before the wind started dispersing it.

About 40 seconds after the explosion the air blast reached me,
I tried to estimate its strength by dropping from about six feet small
pisces of paper before, during and after the passage of the blast wave,
Since at the time, there was no wind I could observe very distinetly and
actually measure the displacement of the pleces of paper that were in the

process of falling while the blast was passing. The shift was about 2} maters,

which, at the time, I estimated to correspond te the blast that would be pro—

duced by ten thousand tons of T.N.T. < PRIMA REAZIONE 2

« | am become death, the destoyer
of worlds »

Sario" et

XV ANNIVER

http://www.dannen.com/



17auwa?“9

/

»

-
-

L o]

http://www.dannen.com/

Léo Szilard

FUVUUTUIVTT UV VWO

VO TOUTTOV

o
y
€

1898

rd Leo fakus

ziletett

Ve s

0

10

M AGY. AR()R A(J

ALANALAANLNALNAANANNSL

N

S
q
L

€
1
q
q
<
<
<
€
4
[
4
¢
<
€

¢
s
S
¢
4
¢
v

Société

Frangaise
d’Energie
Nucléaire

.=
e {; &F, 3 July 17, 1945

A PETITION TO THE PRESIDENT OF THE UNITED STATES

Discoveries of which the people of the United States are not aware may affect
the welfare of this nation in the near future. The liberation of atomic power which has
been schieved places atomic bombs in the hands of the Army. It places in your hands, as
Commander-in-Chief, the fateful decision whether or not to sanction the use of such bombs
in the present phase of the war against Japan.

We, the undersigned scientists, have been working in the field of atomic power.
um,u recently we have had to fear that the United States might be attacked by atomic bombe
this war and that her only defense might lie in & counterattack by the same means,
Todny, with the defeat of Germany, this danger is averted and we feel impelled to say what
follows:

The war has to be brought speedily to a successful conclusion and attacks by
atomic bombs may very well be an effective method of warfare. We feel, however, that such
attacks on Japan could not be justified, at least not unless the terms which will be im-
posed after the war on Japan were made public in detail and Japan were given an opportunity
to surrender.

If such public announcement gave assurance to the Japanese that they could look
forward to a life devoted to peaceful pursuits in their homeland and if Japan still re-
fused to surrender our nation might Lhen, in certain circumstances, find itself forced to
resort to the use of stamic bombs. Such a step, however, ought not to be made at any time
without seriously considering the moral responsibilities which are involved.

The development of atomic power will provide the nations with new means of
destruction. The atomic bombs at our disposal represent only the first step in this
direction, and there is almost no limit to the destructive power which will become avail-
able in the course of their future development. Thus a nation which sets the precedent
of using these newly libersted forces of nature for purposes of destructicn may have to
bear the responsibility of opening the door to an era of devastation on an unimaginable
scale.

If after this war a sitvation is allowed to develop in the world which permits
rival powers to be in uncontrolled possession of these new means of destruction, the cities
of the United States as well as the cities of other nations will be in continuous danger of
sudden annihilation. All the resources of the United States, moral and material, may have
to be mobilized to prevent the advent of such a world situation. Its prevention is at
present the solemn responsibility of the United States—-singled out by virtue of her lead
in the field of atomic power.

The added material strength which this lead gives to the United States brings
with it the obligation of restraint and if we were to violate this obligation our moral
position would be weakened in the eyes of the world and in our omn eyes. It would then
be more difficult for us to live up to our respensibility of bringing the unloosened forces
of destruction under contrel.

In view of the foregoing, we, the undersigned, respectfully petition: first,
that you exercise your power as Commander-in-Chief, to rule that the United States shAll
not resort to the use of stomic bombs in this war unless the terms which will be imposed
upon Japan have been made public in detail and Japan knowing these terms has refused to
surrender; second, that in such an event the question whether or not to use atomic bombs
be decided by you in the light of the considerations presented in this petition as well as
all the other moral responsibilities which are involved.
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AR DEPARTMENT
ci' . DFFICE OF THE CHIEF OF STAFF
WASHINATON 1, D, €,

nh HW 25 July 1945

e g Jur ST
J

T01  General Carl Spaits
Conzanding Cenaral
United States Arey Stratepic Alr Foraes

S — s Ve e e o

1. The %09 Compoaltes Croup, 20th Mr Farcs will
deliver ita firat spasial beah as seon a3 weathar will
peralt visusl boablng after about 3 Auguat 1945 on ono of the
tarpstat ' Hitoshima, Xocura, Nligata and Nagasaki, To
earry military and clvilias agleptifis parsonnal from the
War Dopartment Lo abasr¥s and record the affasts of the
axplesisn of the borb, additional alreralt will aceompany
the airplane earrylng the bomb, The observlng planes will
stay sevsral £1las diatant frea the pelnt of irpect oftha
beab.

%, Additions) bombs will be dalivarsd on thoe abava
targets as soon a3 made ready by tha projest staff, Furthar
instruckions will be issusd eoncarming targets other than
those 1latad above. .

Hd] l} STI uman = 3. Dissealnatlen of any and all Information concerning
— the use of the weapon against Japan {3 regervaed ta the "

Secratary of War and the Preaideat af the United Jtates,

3a8 af InTermaticn

- = — il io-imm— e ders i tho fieln withoh spenifie 5 et
prier autbarity. Amy pewa atarios »i'1 be sent to the War .

Tepartasnt for apsciel clearance.

ke The foregoing direstive In fssued to you by dires-
tien and with the spproval of the Sseretary of War and of
~ tha Chisf of Staff, USA. It 13 denirsd that you parsonally
daliver ona copy of f2 direstive s Cenoral Machribur and
ons copy to Adniral Niaits for their imfercation,

TEOS. T. HANDY
General, G.5.0.
lﬂlﬂn chm of auu

U.S. Postage 8 cents
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Wropk Bacurbesny Kypuatos PeakTnBHbIV gBUratesnb crneumnanbHblin
[MepBas MosHUSA

« Joe one »

.B.KYPHATOB
: 1903-1960

Frossin 2000 250

« La Barbe »
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Edward Teller

REPUBLIQUE DE GUINEE

OFFICE DE LA POSTE GUINEENNE

Isaac Rabi
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1960 : Gerboise Bleue (70 kT)
1968 : Canopus (2.6 MT)
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» 478 essais atmosphériqgues
» 17 en haute atmospheére

» 1521 souterrains

* 5 sous marins

Davy Crockett Weapon System (env. 15T)
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Etats unis : 7 700
Russie : 8 500
Royaume Uni : 225

France : 300
Chine : 250

Inde : 90-110
Pakistan : 100-120

Israél : 80
Corée du Nord : <10

Source ICAN, Nobel de la Paix 2017

sesssssansane
identielie 20

I

1) CHALLENGS 10 WORLD CONSCi

m
ncE

HEZiEI2AE () SNHRATES
SuccessfulfTestil’aunchlofsintercontinentall

Ballistic)Missile)Hwasong=14

Société
Frangaise
d’Energie
Nucléaire




~ -1 A bt I s S —— pe—
/ /// . \ \) = »

\ S o
e c— B S Tt e /(
e - — /< —
~ : ——
—— -

= S
20 oomﬁ‘u“ 3 ’ SLA GLACE (G . g o
) S iny e
/ ' : ~——

60F ANNIVERSAIRE DU LANCEMENT DE

oor o=~ L'USS NAUTILUS

REPUBLIQUE
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{ 18289905, .
Romancier
NTES, mort & AMIENS

60¢ anniversaire du lancement
du sous-marin américain | USS Nautilus
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1962-1972

N. S. SAVANNAH

World's Fist Nuclear Powared

Merchant Ship

e ——
N.S.SAVANNAH & i~
World's Fint Noclear Powered S v 2 P At %
Merchant Ship
g feair > i, Sy
iol

N. S. SAVANNAH

FIRST
PASSAGE THROUGH THE

World's First Nuclear Powered PANAMA CANAL

Morchant Ship il SAMAL: & ¥
HONOLULU, OAHU, HAWAI o .Sl N. S. SAVANNAH l@l
— VANNAH . - I~ s
L i ¥ PAQUEBOT MAIL
VisiTs
SAN FRANCISCO, CALIF. e
N. 8. CACHET M. 3 ‘:“ —
P.0. BOL 93

VISITS
SEATTLE, WASHINGTON
WORLD'S FAIR

. 8. CACHET M, 1

THE PANAMA CANAL

N. S. CACHET M8

T ‘ RETURNS THROUGH SPRTND VALIEY, N. Y.
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1968-1979-2009

1972 : 463 000 km avec 22kg d’uranium

1979 : 1 200 000 km

2009 : Alang ...

STAPELLAUF DES ERSTEN
ATOM-HANDELSSCHIFFS

IN WES.Y-‘EUIFIOPA- w“ l(“m

Copyrighted Marine Tnsight©
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Le premier réacteur
producteur d’électricité

EBR 1 (Idaho)
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20 Décembre 1951
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ZOE (1947)
Fort de Chatillon
(Fontenay Aux Roses)
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1951-2002, 5 MWe
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G1 a Marcoule (1956)
Construit en 18 mois ...

46 MWth

. 3 ans pour détruire la
cheminée.
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ATOMS FOR PEACE

Source : Word Nuclear Association database (world-nuclear.org) ) =
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Connexions au réseau les plus récentes

Nom du réacteur Modéle Processus Capacité nette (MWe) Connexion au réseau Emplacement
Akademik Lomonosov 1 KLT-408 «flottant» PWR 32 2019-12-19 Russie

Akademik Lomonosov 2 KLT-408S «flottant» PWR 32 2019-12-19 Russie

Yangjiang 6 ‘ ACPR-1000 PWR 1000 2019-06-29 Chine

Taishan 2 EPR-1750 PWR 1660 2019-06-23 Chine
Novovoronezh 2 2 VVER V-392M PWR 1114 2019-05-01 Russie

Shin Kori 4 APR-1400 PWR 1340 2019-04-22 Corée du Sud
Tianwan 4 VVER V-428M PWR 1045 2018-10-27 Chine “
Haiyang 2 AP-1000 PWR 1170 2018-10-13 Chine .
Sanmen 2 AP-1000 PWR 1157 2018-08-24 Chine

Haiyang 1 AP-1000 PWR 1170 2018-08-17 Chine

Début de la construction la plus récente

Nom du réacteur Modéle Processus Capacité nette (MWe) Début de la construction Emplacement

Bushehr-2 VVER-1000 PWR 915 2019-11-10 J'ai couru
Zhangzhou 1 HPR1000 PWR 1126 2019-10-16 Chine

Koursk 2-2 VVER-TOI PWR 1115 2019-04-15 Russie
Hinkley Point C 1 EPR-1750 PWR 1630 2018-12-11 Royaume-Uni
Shin Kori 6 APR-1400 PWR 1340 2018-09-20 Corée du Sud
Rooppur 2 VVER V-523 PWR 1080 2018-07-14 Bangladesh
Koursk 2 1 VVER V-510K PWR 1115 2018-04-29 Russie
Akkuyu 1 VVER V-509 PWR 1114 2018-04-03 dinde

Alapu CFR-600 FBR 2017-12-29 Chine
Rooppur 1 VVER V-523 PWR 1080 2017-11-30 Bangladesh
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Reactor Name Model Process Net Capacity (MWe) Total Generation (2018) (TWh) Location

Chooz B 2 N4 REP 1450 PWR 1500 12.0 France

Isar 2 Konvoi PWR 1410 11.5 Germany,

Palo Verde 1 CE (2-loop) DRYAMB PWR 1311 11.2 United States Of America

Susquehanna 2 BWR-4 (Mark 2) BWR 1257 10.9 United States Of America ""l"::
Emsland Konvoi PWR 1335 109 Germany ii}}:.‘::;f
Peach Bottom 3 BWR-4 (Mark 1) BWR 1309 10.9 United States Of America ':?:.f
Peach Bottom 2 BWR-4 (Mark 1) BWR 1308 10.8 United States Of America "i?:i::
Millstone 3 W (4-loop) DRYSUB PWR 1229 10.8 United States Of America iii:.'ﬂ"
Comanche Peak 1 W (4-loop) DRYAMB PWR 1218 10.7 United States Of America //./.;}.":
Perry 1 BWR-6 (Mark 3) BWR 1256 10.7 United States Of America ////

Top Lifetime Generation (up to 2018)

Reactor Name Model Process Net Capacity (MWe) Total Generation (to end 2018) (TWh) Location
Grohnde PWR PWR 1360 357.0 Germany.
Philippsburg 2 PWR PWR 1402 347.3 Germany
Isar 2 Konvoi PWR 1410 332.7 Germany
Brokdorf PWR PWR 1410 332.0 Germany
Peach Bottom 2 BWR-4 (Mark 1) BWR 1308 330.8 United States Of America
Peach Bottom 3 BWR-4 (Mark 1) BWR 1309 328.0 United States Of America
Emsland Konvoi PWR 1335 326.6 Germany
Gundremmingen C BWR-72 BWR 1288 3146 Germany
Neckarwestheim 2 Konvoi PWR 1310 308.2 Germany
Grand Gulf 1 BWR-6 (Mark 3) BWR 1401 304.4 United States Of America




« All of physics is either
impossible or trivial. It is
impossible until you
understand it, and then it
becomes trivial »

Ernest Rutherford
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