Hahn and Strassmann’s discovery

*Fermi discovers that neutrons are the way to

g0, and discovers many nuclear reactions
[n 1938, Otto Hahn and Fritz Strassmann
discover that Uranium will split in half:

n + 2359, U --—> 1415,Ba + ?23,Kr + 3n
(typical)

>
(]

The reaction releases 200 MeV

I'he neutrons released could trigger further

fission



Hahn and Strassmann’s discovery
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*Scientists begin to realize that a chain reaction could
lead to a very powerful explosion
*Demo - critical mass...



Einstein’s Letter to Roosevelt

In Summer 1939, US has no atomic energy program
Hitler has halted sales of Czech Uranium

Hitler classifies all nuclear research

Hungarian Physicist Leo Szilard (and many others)
worried

Cannot convince Fermi

Turns to Einstein

Einstein returns from vacation, and writes a letter to
Roosevelt



Albert Einstesln
Ol4a Srova Thd.
Haseay FPoint
Peconle, Long Island
August 2nd, LI5S
¥ Nocpavalb,
Preastdent oFf the United States,

Fnite Houme
Foshington, D.0.

Birs

Some reaant work by B.Fermi asd L. Ssileard, wnlch has been coms-
muniaated to me ln manuaeripst, leads me to axpect that the element uran-
jium may be turned into A new and important source of energy in the im-
sedints future. Jertain aspects of the situation which has arisen acen
£o aall for vatchfulnenss and, L¥ necassary, guisk section on toe part
af the Adninistration. I bBoliewve therofoare that it fa @y daby fo bring
to your attention the Tollowing facts and recommandatilons:

Im the courpe of the last four months 1% has bean medse probable -
shrsuri the work of JTeliot in France as well as Termi and Sailard im
Amerloas - that it may besome possible ta pat up a nuelear chaim reaction
im & large maes of wraniws by which vaot ameunts of power and lnrge gquant-
ities of new radium-like eloments would be generated. low 1t appears
plmast certnin that this could be mehieved in the imoediatas Tuture.

This new shonemencn weuld nlpe lead to the conatzuction of Lonba,
amd 11 in asacelvable - theugh much less ocertain - that extrenely pawer-
ful bpombs of m mew typs may thus be conatruyated. A eingle bomb of this
sype, earricd by bont and explodsd in a port, might wvery well destroy
the wiele pork together with some of the surrsunding territory. Howewer,
suen homba might very well prove Lo be teo hoeavy for transporiotion By

niYr.

Einstein is a pacifist
Einstein fears Hitler



-

Tha nitel Statep hea only very moor ares of armemium 16 zodaraty
qasnt bticp. Trere jo some good ofe in Jsnada end the former CEechorl avalcin .
walle dhe mout impsrptant eJurce of ureniuem ls Belgilan Congo.

In view af thila situaticn you =ay think [t deéairable to have none
perwanent contast salnbained Betwesn the Adwmicligbrabizg and the Srouc
of phygieints worklng on ohain réacetlorna in America. Ona pooeible way
of coliloving thia =lght be for yeu to entrast with this tark n persocn
orhia lite your confidence emd who gould perhoDs ferve Lt QN INefrisisn)
sapReity., Hie task might somorisse the followings

al ta approash Jovermment Daeparimentas, $es: then informed of tha
[urbtier deralap=mant, =nd ruat Forvsrd recopreandations Lo GCFERMonts ACtLonR .
dlving parsiswlar attsntdicn te Bhe opeblem of securing e suspnply of wrana=
fow oarg Tar the Unlited Stateay

B} e zpsed un the exwerimentnl work,which iz ot precoat boing car-
ried on within the Zlwlbs of Lbke Dudzgeip of fcivareity lahcratarles; Ty
rrovistiner Tunde, 37 opuelh funds be reauired, thirough his fentacte with o
rdvata paTsonn who sre willias ke meke ceatribubiena for thle eousc.
ant perhang ases By oosadning the cocoperstion af dmicatrisl labpratories
which have the moeceapary ogulpment .

T umierestand that Jermanmy hes sohually &itepped the sale of wTaididn
fror the CoechosloTakiabt mines whickh oho kwas taxasn sver. That she should
have ta¥en suooh marty aetlon might pechass be underatcood o tha Frouns
Chas the sen of $hs Soavmmap Under-Seetatary of State, van Welzalickers 13
astacksd S0 bhe FolseroWillwelm-Tnat:but in Berlin where aems oI the
AmMerigaw Woers on urenium ip nNoW belng rapesied.

Tiuya wary ttuly.
E - T
fAlbe=t Einnbeln)

*US starts 1 day
before Pearl Harbor
bombing.

(2 '/, years later)



The Manhattan Project

Started 1n 1942 in Los Alamos NM
Unprecedented rush to make a bomb
Basic concept - Combining two sub critical masses:

/Explosive

\Tube Uranium 235

Separating U 235 from 238 by gaseous diffusion at Oak
Ridge
Feynman and the chemical engineer




Hiroshima and Nagasaki

Near the end of WWII, the US had been bombing nearly
every major city in Japan. For some reason, Hiroshima and
Nagasaki had been spared. They had become refugee

centers for those displaced by borghi
At 8:15, August 6, 1945 The

U.S. detonated a Uranium
Fission bomb 1,900 feet above
the city of Hiroshima.




The devastation was nearly complete







45,000 more died later from the radiation




People were killed, and all the people who knew them as well




3 days later, we dropped another bomb on the city of
Nagasaki killino 4 (0] alatalal{H
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This bomb was a plutonium bomb
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Emperor Hirohito surrendered on September 2
Hindsight vs. foresight...



