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SECURITY IS SO MUCH-

(AND WHAT DO WE NOT FIND ON THE WEB?

*  Much happened back in 1943....e.g,.Serber Lecture Notes

The socalled Serber lecture notes have later been declassisfied....

Followlng notea sre bosed on
lectures glven by R. 3erber durln
ta of April 1942, as an "indoc
in connectlion with the starting

'roject. The notes were written
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AMONG ALL LECTURES IN ALL TIMES:
- NONE SUPERIOR OR ALIKE & !

APPROVED FOR PUBLIC RELEAEE
CUORELFE

The followlng nobea ere based on & aet of five
Lectures glven by R. Serber during the first twao
weeks of April 1942, as an "indoctirinetion course
in somnectlon with the starting of the Las Alamos
'roject. The neotes were written up by E. U. Condon.

l. Dbhiect

) The aobject of the project la to produce a practical
mlJiEﬁPE wuﬂ%aq in the form of & bomb in which theé anergy Iz ros
Teased by & f28t neutren cheln reaction In ene or more of ths
matarials known to gshow nuclenr flaalon.

2« Enerpgy of Fiasion Frocess

The direct energy relcuse in the Clsslon process iz
ofthe order of 170 MEV per atom. Thias la considerably more than
10" timea the hest of reactlcn per atpm in ordinary combuaticn pro-
CEaSE8,
This 1s 170:10%+4,8-10-10/200 =2,7-10°% erg/nucleus.
Since the welght of 1 nuelsus of 25 11 Z,88.1p~28 gram/mucleua the
erergy release 1s

maynlT PP AT
10 ¢{Ef&rar

The energy releass in THT 1z 4+10 arg/Eram or 3,&-1n35 erg/ton,
Haneo
1 kg of 28 == 20000 tonz of THT o
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MANY CALCULATIONS

Critical Mass
Neutron Flux

Neutron spectrum

- Serber uses «to Fish» to express fission process (!)

Slnca > Lb 210 nuelel it would
regquireée about n= 80 1 ¢ 2l Rl NS LR |

J o Ea105 .hEe whole
Kilogram.

while this Is golng on the encrgy relcese 1s meking
the meterial very hot, developing preat pressurse and hence tend-
lng to cauwso an exposion,
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A LITTLE SECURITY SHOULD BE IN PLACE TO
AVOID CONCERNS...

cal '
mombe +iF

il '-1-“""II b

Ordinery U, containing only 1/140 of 25, 1s sale
n fasat choin becauge [ | only 374 of thc neutrons
encrgieas above the threshold of 28, (b) only
the 28 throsheld
they moke a fisaion.
effective neutron multiplicatlion number in 28 1a
v = B/4 x1l/4x 2.2 = 0.4
Evidently o velue greater than 1 is nceded for & chain reaction.
contribution of at lesat 0.6 ia necedoed froem the fissionabllity
£ atituont. One can sstimste that the fractlon of 25
: Inerensed at loergt 10-Toald €o moke an expleslve Pcactlon
poszible,
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ON TIME TO MAKE SOME BANG....

e Section 15.

15, Dotonation

@ bomD Together 1s v lO™% sec. Since the whole explosion:
1s over In a time~7§ T/y': "f'lrjsc:-e:, wa zee that, except Tor very
amall v' (ve g1y, an explesidn storted by & premature nsvtron
will be all finishod boefore there is time for the placcs &5 move
an appreclable distance., Thua 1f neutron multiplicetisr. hewpona
to start bofere the ploces reach thelir final configuratieca ~n ox-
plosion will occcur that is of lower effleluncy correapocndlng to
the lower value of v at the instent of explosion.

Te avold prodetonatlon 1t 1a therefore nocossary
«0 keep the noutron background as low cs pocsible and to aifect
the rearrangement as rapldly as possible.
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DAMAGE ASSESSSMENT
- ALSO AN IMPORTANT SECURITY ESTIMATOR

« LK Ta

e ) ©

Saveral kinds of damage will be caused by the
bomb , e )

YA very large number of neutrons

thea E*rulrm_. 1. - One ean esztimete o roadius about 1000 yvarda around

the site of J.I"'}l:.'.i 1 a3 the alza aof the 'I:"F=|;J'J'_ ._..t'L in which the neutron

-:E-uzz-:trxt.ru loen ia %': U enappi $o *:' suae severao pathologlicel effecta.
g B e ‘T

o
tha
e 1-1.1 u

kL I‘hﬂltlﬂl.-ntl A4 -..i"l'ﬂl.i:‘*: l is EI._.H._‘IHF'CI" that
— Lrﬂl"’-'l'%. FL'- "":1"" will be ea evon aftor 10 'I.,_'J-nqui

offebhis sandor wd 00
e ';j’ TyE ,...rm*u"f:. aifect this will hawo. in.nonderipe. the Jocality uninhabl-
. ; '_ ja "'l-l:|.l=' II ™ rt.l1r an 1-1..; oy F-L'I'..._i_]:"'.'.l'ﬂ.!.n o - Lo A 1'.}']:_'.' ',1'E|_1..r im

is reloansed in

I_I -|..
R e

T
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MOST IMPORTANT SECURITY SECTION
- RISK ANALY SIS

Probability of Frodetonotion

Since 1t will be clesrly lmpossible te reduse the
neutron background rigorously te zers, thero will always be zome
chenee ol predetonation. In this secticn we try to ses how great
?hiﬂ chance 1a Iin ordor to see how this affects the firing preb-

am,

Singe the efflelency variecs as y* one will get an explosion of
lags than § of the maximum if it goes off before v’ hos reached
the valuse 9.3/¥§ = 0.1% ., Henece the probabllity of on exploaion
giving less thon 254 of the maximum value is

(13 /3Y = .05 =
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FURTHER SECURITY — CONFIDENTIALITY
IMAGINE RESIDUES OF THE BOMB SHOULD FALL IN THE
HANDS OF THE ENEMY (AFTER EXPLOSION)

Wi 1a wvery elise to zero? It 1s important to lnmow whether the
enemy will have an opportunity to lnapect the remoins and recover
,the meterlol. We shall gee that thias is not o worry; in any

ent the bomb wlll generate encugh energy to completely destroy
Ltaell,
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FOR THE INTERESTED READER:
A FEW WELL KNOWN FIGURES:
THE ORIGINAL SCHEMES!

» To achieve critical mass(1)
20. Shooting

L=

We now conalder briefly the problem of the actunl mechanica®
ahootling ao that the pleces_are brought together with a ral i?
Yeloclty of the order of 109 em/aesc or more. This iz the

of the job about which we know least at preosent.

Ona way 1s to uae a apherse a.nli'*’tlé

ahoot Ilnto 1t a cylindrical plug *1
made of aome sctive materlal a
goms tamper, a3 In thoe skeatch, "ﬂ';
avolds foney shapea and gives thej
moat Tavorable shape,for shootlng; to the projected plece whoses
maas would be of the order of 100 lba. E

plost schomo which
might be sutocatalytic ia in-
diceted in tho sketch where
the nctive matericl 1s dig-
posed In o hollaw shell. Sup-
pose thot when the firing plug
iz in ploce one has juat the
ecritiocl moss for thia eanfig-
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NO GOOD LECTURE WITHOUT CONCLUSION.

28. Conclusi-sn
m

Fram the precceding sutline wo soe thot thoe immodicts ax-
perinentol program is largely cinccrned with metgauring :he-ﬁ&U'“*n
fruﬁﬂrﬁ}ua 3l vorious moterinla, end with the srdnance prﬁhl;ﬁ:‘d

t ia alao noceasary to gtert now studies an techniques for direct
e and time scale, work-

I' sctive moterial,

txparimpnp-l determinatlfin of eritical si
ing with large | 1 rltianl oamyuntas -
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CONSEQUENCES FOR NORWAY

e Post Hiroshima:

1. Peace between the super powers, including Norway as a part of NATO.

«  The super powers threatened each other, but none ever dared to attack
first any longer

Late 1940-ies: the Farris mineral water source changed name from
«Kong Haakon VII's radioactive well»
to: «kKong Haakon VIl's well»

Farris mineral water company ceased to advertise the Farris drink to
contain«radioactive elements» on the bottle label
(ca 1949), but of course without changing the contents(!)

4. -and in Norwegian vicinity...




....AND FINALLY:
HAIL TO THE FARRIS

& Thanks for for listening
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