Manhattan project



To meelovolo

1895, W. C. Rontgen: axtiveg X
Bouopotopog nuaviovyov Baptov pe nabootneg
AUTIVEG ML TTAQOYWYY] GYVWOTWY AATIVWY.



O! tpwtonogot

AkoAouBwvTag Ta ixvn Tou Roentgen o puaikog Henri
Becquerel (Mapiol - 1896) avakaAuwe OTI 01 KPUOTAAAOI
OPICUEVOU AAATOC TOU OUPAVIOU EKTTEUTTOUV AuBOpuNTa HIa
a0paTN AKTIVOBOAia n oTroia TTPOTRAAAEI TN PWTOYPAPIKN
TTAAQKA. To EVTUTTWOIAKO OJWG OE QUTH TNV TTEQITTTWON NTAV
OTI N EKTTOUTTIN TNG AKTIVOPBOAIaG £D€IXVE va gival adIAKOTIN
KAl VO OUVTEAEITAI aveEApTNTA ATTO TO £AV N ouadid
QewTICOoTaV N OV PWTICOTAV.

O Pierre Curie kai n Marie Curie (INapiol — 1897)
gpeuvnoayv padi Kal ETTiJova TO PAIVOUEVO PADIEVEPQYEIQ.
AvakaAupayv vea XNUIKA OToIXEId, TO pADIO KAl TO TTOAWVIO,
Ta OTToia NTAV PAdIEVEPYA, KAl EKAVAV METPNOEIC TTAVW OTNV
PAOdIEVEPYEIQ.



1900 - 1945

Evag avepog entotnpovinng 0NilovyLaG CHLOWVEL
v Bupwnn not tv Apepun.

Mo peyddn Toupes ETLOTYLOVWY EQYXCETHL GTO
EQELYNTMAL EQYXOTY O TEOCTIDWVTAG VX
ATTOVQLTTOYQXPN|GOLY. TOV UUOOUOGHO.
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Participants at the 1927 Sol\?;(ggsess.
all | SUL Pha™

v .
. First row: |. Langmuir, M. Planck M. Curie, H. A. Lorentz, A.
& Eingt Langewp; C. E. Guye, C. T. R. Wilsop®. W. argsen.
%eccx&l P. Debye, M. Kn)&dsen w. T Bragg, H. Aﬁ:(?a‘mers
P. A. M. Dirac, A. H. Compton, L. V. de Broglie, M. Born, N. Bohr.
% 'y ThirdYow: A. Plcdéfd E Héhriot, P. Ehrenfest, E Herzen, T.a 1
de Dondet, EBch'tidlnger E. Verschaffelt] W Pa,‘ll W.< o .

% '& 1+ _ & + Heisenberg, R.H. Fowler, L. w50 R



Thrée Nobel Laureates in Physics standing in front of the Athenaeum
at California Institute of Technology (Caltech), 1931. Front row from
left: Albert A. Michelson, Albert Einstein and Robert A. Millikan.
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= 1901, Curie: To 1901, petonoe v nocown ey OEOWOTHES
peTot {S&Cewz G0 negtﬁo'c)»kov 0TT0 EVOL YOUMIKOIONOBIBIEVED YOO
QUBLOD GVEL (O OL pe‘cgnaetg TOD owoz%ocv ) 690 LO) ke
e€otelwoy) 1Y, EQEOVIEOVRIEITTATE QOO TION O, EVEDTEN
aTteAEL 020 VOV T RODERDONVES TG DAYG.

NDES

1906, Ruthetfords IOLLOIOLG g,l,f) e10. CPOQTiOD (o)) Llesel o)

1908, Geiger(Bon0os RY)FUETONTNG 0 Tyo oG,
1911, Ruthertord: (Sopm Ao TIDONVOULG ALTOPOD.

1913, F. Sod zev&gywv UETHTOOTWY,
pewo‘cozxezw W‘cwoﬁ 1oL oL, (3, v)-

= 1913, Niels Bohr: #Boaviwon 1poywy e.

1914, Ratherford: avaxdivdy Ttowroviov.

ENTDECKUNG DER QUANT ENTHEORIE

DEUTSCHE BU









http://upload.wikimedia.org/wikipedia/commons/2/2d/Otto_Hahn_und_Lise_Meitner.jpg

To yoappa

1939, Paul Wigher & Edward Teller (Obyypor
TEOCWYLYEQ): TPOTPETOLY TOV Histeln vor GTEIAEL YOO
otov TPOeoP0 PoLofelt, e Tov OTolo TOV THEOTPLVEL VX
TROYWENOEL GTYV AVATTLEY] TVC TLENVIUNG BopSBac.



Albert Einstein
014 Grove Rd.
Hassau Point
Peconic, Long Island
¥.D. Roosevelt,
President of the United States,

White House
Yash 1n8t0ﬂj D.C.

8in

Some recent work by E.Fermi and L. Szilard, which has been oom-
municated to me in manuscript, leads me to expect that the element uran-
ium may be turned into a new and important source of energy in the im-
mediate future. Certain espects of the situation which has arisen seem
to call for watchfulness and, if necessary, quicl-: action en the part
of the Administration. I believe thercfore that it is my duty to bring
to your attention the followiny facts and recommendationss

In the course of the last four months it has besn made probabls -
through the work of Joliot in Trance as well as Termi and Szilard in
America - that it may become possible to set up a nuclear chain reaction
in a large mass of uranium by which vast amounts of power and large quant-
ities of new radiun-like elements would be generated. How 1t appears
almost oertain that this could be achieved in the immediste future.

This new phenomenon would also lead to the construetionm of bombs,
and it is conceivable - though ruch less certain - that extremely power-
ful bombs of a new type may thue be constructed. A single bomb of this
type, carried by boat and exploded in a port, might very well destroy
the whole port together with some of the surrounding territory. However,
such bombs might very vell prove to be too heavy for transportation by

air.

.2-

The United States has only very poor ores of urenium in moderate .+
quantities. There is some good ore in Canada and the former Czechoslovakia,
while the most important source of uranium is Belzian Congo.

In view of this situation you may think it desirable to have some
permanent contact maintained between the Administration and the group
of physicists working on chain resctions in America. One possible way
of achieving this might be for you to entrust with this task a person
who has your confidence and who could perhaps serve in an inofficial
capacity. llis task mizht comprise the following:

&) to approach Government Departments, keep them informed of the
further development, end put forward recormendations for Government actlion,
giving particular attention to the problem of securing a supply of uran-
lum ore for the United States;

b) to speed uo the experimental work,which is at present being car-
ried on within the limits of the budgets of University laboratories, by
proviaing funds, if such funds be required, througch his contacts with
private persons who are willing to make contributions for this cause,
and perhaps also by obtaining the co-operation of incustrial laboratories
which have the necessary ejuipment.

1 understand that Germany has actually stopped the sale of uranium
frow the Czechoslovakian mines which she has taken over. That she shjuld
have taken such early action mizit perhaps be understood on the ground
that the son of the German Under-Secretary of State, von Weizsicker, is
attached to the Kalser-Wilhelm-Institut in Berlin where some of .tlu
American work on uranium is now being repeated.

Yours very truly,

(Albert Einstein)



2 ve610 Mavydttoy

B O Fermi tonobeteltan emnepoAng tov 2yeolou
Moavyattoy

B 1942 Tlavemotnpio 2nayov: H npwn

GLTOGLYTYQOLIEVY] AAVCLOWTY| AV TIOQNACY).

m HErvepalrns epevvwy oto LLos Alamos o J.Robert
Oppenheimer .
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O Richland

(Hantord Engnesr Worka)
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T Washington, 0.¢. @
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Albert . Arthur H. James ) )
Einstein tiels L Bofr Compton Chadwick Barlye Fgrii
1879 - 1955 1885 - 1962 1892 - 1962 1891 - 1974 1901 - 1954



http://www.mphpa.org/classic/HF/biographies - men/einstein.htm
http://www.mphpa.org/classic/HF/biographies - men/bohr.htm
http://www.mphpa.org/classic/HF/biographies - men/compton.htm
http://www.mphpa.org/classic/HF/biographies - men/chadwick.htm
http://www.mphpa.org/classic/HF/biographies - men/fermi.htm

Ernest O. Isidore L Rabi Emilio G. Owen Richard P.
Lawrence ' Segre Chamberlain Feynman

1901 - 1958 1898 - 1988 1905 - 1989 1920 - 1918 - 1988

Luis W. Alvarez Aage Niels Bohr

1911 - 1988 1922 -



http://www.mphpa.org/classic/HF/biographies - men/lawrence.htm
http://www.mphpa.org/classic/HF/biographies - men/rabi.htm
http://www.mphpa.org/classic/HF/biographies - men/segre.htm
http://www.mphpa.org/classic/HF/biographies - men/chamberlain.htm
http://www.mphpa.org/classic/HF/biographies - men/feynman.htm
http://www.mphpa.org/classic/HF/biographies - men/alvarez.htm
http://www.mphpa.org/classic/HF/biographies - men/bohr_a.htm

Lise Meitner (ot0 ®#evipo). Niels Bohr (6g&i& tg),
Otto Hahn (axo!Beg micw Q)
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Seated in the front row are (left to right) Norris Bradbury, John Manley,
Enrico Fermi and J.M.B. Kellogg. In the second row is J.Robert
Oppenheimer (dark suit), next to him is Richard Feynmann.
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Richard Feynmann
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v oY InN LOSN
Conventional Sub-cnlical paces of
chomical expiasive  wranium-235 combned

- - - -~ -

Gun-type assembly method

High-explosive @& Y Plutomium core
onses T S comprossod

Implosion assembly method
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http://www.upi.com/enl-win/c6c934fd297f4fbcb158168687d62a74/
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To snohonatpt tov 1945, n Apeown edoyve evav 10O
YLOL YONYOQO TEQUATIGIO TOL TOAEPOL pe ™V lamwvia. H
atopny] Boufa Nty N0Y| ETOLY] 0L EVH AXTHOTQOPIUO
ytompoe oty loamwvioe B emtdetnvoe 11 OLVAUY NG
Apepone nar Ba v avayrnale va nopaoobet. 2t 26
Iovkiov Tov 1945, o mpoedpoc g Apepwne Harry S.
Truman ot GAAOL MYETEG TWV ZLUUKLY WY, OVAAOLVWONY
) 2uvOnun tov Potsdam pe v omolx 1 lamwvior B
enEene Vo Topaoobel otovg Zvpporyovc. e avtibetn
mepinTwoy, ot  Xbpupayor Oo  mpoefatvav  oTtny
"oV mOeLRTY] OAOUANEWTINY] cLYVTELRY Ty laTwviney
OLYALUEWY AL TYV KATAGTEOYYN ToL lamwvinod edopoug”
yools Beloto vou avapepboLy 611 YONON NG ATOULUNGC
Bopfac.

Avo pepeg peta, ot lanwveg apvnnray ) mpotacy avn
TWY 2OUUOYWV.
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Ot otoyor ey emheyOnuay toyate. H Xwoootipo ntov eva
OYUAVTIIUO OTAOCTAOLO TwV lamwvewy, ot Aowor ot
neplpepela G moANG fo evioyvav To amotEAECHO TG
EXENENG nat Tt EOMYVX HLEIWG OTTIL TG TOANG Y|TOLY
eOMOAO VO HATAOTEOPOLY. TNy meplodo g emtbeong, 7
Xipootpo  etye  meptmouv  350.000 xatoitrovs.  To
Noynooont ano Ty gAY, NTOY EVE ATTO T KEYHADTEQX
Mpdvioe ot Bropmyovinde nevtoa ™ Notag Iamwviog
NVPLWG OTY] TAQAYWYY] TAOLWY KoL OTAWY, TOOYRA TOL TO
EXOVE ETILONG oNpovTno otoyo emtbeorns. Av uol TOUG
TEAELTALOVG UNVEG, Ol Apepravol Boufapolloy cLYEY®WGS
tc lanwvineg moieg, 1o Noyrooowmt xnow v X000l
ELY OV LELVEL EXTOC TAVOL TorTMOL BOoUBaEOLGUOoD, VLo Vo
LTTOEEEL aUELBNG NATAYEOUPY] TNG UATACTOOYNG TOL VEOU

OTAOV.
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H Boppa Little Boy, pe 60 swiha ovpavio-235, apebnne ano 1o
BopPapoictind Enola Gay otig 08:15 ot e€eppayrn peta and 57
devtepoienta, 610 Tpoxaboptopevo bhog Twv 2.000 Todtwy Tavw
oo ™ TOAN g Xipootpo. H expnén nrav ton pe oty 13
mhotovwy exprutod TNT. Ondnmote oe antiva eVOg pAlov
NATUOTOAPTIME EVIEAWS EVL TEOXANDNHUE YwTid oL ndAvde el BodO
11 tetpoywvinwy ytiopetowy. To 70% twv #tiolwy g
natootoapnre, 70.000 meptnov avbpwnot orotwbnray apecws not
ahAOL TOoOL TR MaTiaTray. Meyot to 1950, aaror 200.000
nepinoL mebavoy amo 1aEUIvo, EYXADUATH 1] AAAEG TUOEVEQYELES TNG
enpnéng. Meyot to 1990, 10 9% 1wy Davatwy ano nopnivo rot
ASLYOLILLO TWY KATOWMWY TNG XLOOGLULO, OYEIAOTAY GTYV EXONEN.
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Noyraoart — 9 Avyovotov 1945

To mpwt g 971@ Avyobotou tov 1945, Apepwovino BopBapdioting B-29,
amoyetwbnre € eXOVTaG WG Tpwto otoyo ™ Kokura no debtepo 10 Nocwtocaocm H
TIOAY| ™g Kokura ¢ OULG )TV NUADLUEVY] JE O’UVVSLPO( %O TO TAMEWLOL Dev elye
omtny| enopr]. Onwg ¥ o AOLTIOV TOOYQUUULATIOUEVO, 1] ATOGTOAY] norteLOLVOT e
TPOG TOV OELTEQO GTOYO, TO NoryoGonL.

Z’ug 11:00 omgtﬁwg, TO SSUTSQO B-29 g anootoing, eQLES Tl ocke&mwroc ue
OpYyovaL 1L Evar Yoo o yror evay Tamwvor nobnyn annvwmg (PLOIUNG, GTO OTIOLO
ot Apeptnavol Tov nocromvouoocv Vol Snpomonow]oet 0T (WO TOL TNV ATELAY]
VLU TOL OTIAQL LN G 1T oTEOPNG. Eva Aento apyotepa, to BoufBopdtotino
Bockscar eptée tv Fat Man, po atopnr) BopBa mouv meptetye nuenve 6.4 wAwy
TAoLTWVIO-239 TTavw oo T Bropnyaviny meptoyy Tov Nayraoout. H enpnén
elye toyL ton pe ot 21 mhotovwy expnrtwod TINT, ovortvyOnune
Oepponpacia 3.900 Babuwv Kehotov o onprovpynbnxoy dvepot tarybLTrTog
1005yApn/ wpar. Ot vexpot and v expnén vroloyiCovion mepinov 40.000, eve

ALOL TOGOL TTEBoVory TOLG ETOPUEVODG EEL UNVEG ATTO GAANEC TTLOEVEQYELES TNG

EXONENG.
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B Ot ovo avteg embeoelg exYouy YoEUnTNELOTEL WG
TOOLONQAUTINEG EVEQYELES, avNOIMES TN TINES TOAELOL N
naL YA ot ToAEoL. lotopnol bmoaTnELtlovy OTL N
olbn twv 6LO BouBwy elye ClYOLEX LMOOTERES ATWAELEG
oo TV broTHEUEVY] GLYVEYLGY] TOL GLUBATIHOL TOAEUOL
UETHED TV 0V, 2ZOUPWVL (e LUEAETES, OV CLVEYLLOTAY O
TOAEMOG LTOG, LOVO Ol 2upporyot Do elyoy TepLoGOTEQES

OUTTO EVOL EXXTOUUDOLO ATWAELES. L26TO00, O POAOG TOL
BouLapodtopod oty ooy g lamwviog sot 7
OLOULOAOYNOY] TNG AUEQNTG YL LVTOV, KO
oppLoBnrovvTon
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Mo vea emmoym

Yuypog TOAeOg %ol LGOPEOTLL TOL TOOPOL



Ot expnéelg 0Ty ATIOCPOLOX OLAOEYOVTOL 7] L0t TNV

GAAY] VLA ELOVVILODG KTTOOYAVWD) GUOTOVG




To omhootdaia excuyyovifovtot
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Meto tnv natappevom ¢ 2ofetunc  Evwong veeg
OLVALLELS EUPAVICOVTAL OTO TEOOKNYLO TOV
NOLTEYOLY TTVOYVIN OTAAL.

H Pwoto, ot Hvwpeveg [Tolteteg, n ok, n M.
Bopetavio,n Kive, n Ivoto now to Tontota, to

lopani, n B. Kopeu. ..



O Oplapog not To dpdpa tov Pounept Onevyotpep

O marepa TNG ATOMIKNG BOPBAG YETA TOV AEUTEPO
[Maykoopio NoAepo aywvioTnke (Hadi e TOV
AlvoTadlv) KaTd TNG s§a1)'\r)\wor|g TWV TTUPNVIKWV
OTTAWV

KatnyopnOnke yia TIG TIPOOOEUTIKEC TOU IOEEG,
«ENAWONKEY» ATIO TNV AMPEPIKAVIKN ETTITPOTIN
QTOHIKNG EVEPYEIQG, AAAQA TO ETTIOTNHOVIKO KUPOG
nTav 1000 PeyaAo, waTe 6ev TOAUNoav (Makabpi)
Va TOU apaIpeETouV TNV dIdaoKaAia aTo
[lpivoTov.



Zobpe AoV pe TNy gudlevepystol!!
Katoavopy) pudleveQyod vEQoug UeQIXES PEQES PETA TO

atOYNPo 670 TosEVOUTIA.

Baoting IHonmag
EKO®E Towahwy




