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LOS ALAMOS TEXT
Tal k gi ven August 9, 2006 at Los Al amos
( Foot not es added l at er )

Ti t l e sl i de: [ S0]   
 
   Last edi t ed 1- 19- 07

I NTRODUCTI ON ( by Roger Meade, Los Al amos Hi st or i an and Ar chi vi s t
who ext ended t he i nvi t at i on t o Johnst on t o gi ve t hi s t al k, i n t hei r
Her i t age ser i es)

Thank you, Roger . I t ' s a r eal pl easur e t o be her e wi t h you f ol ks
i n t hi s l ong- r emember ed pl ace. I must say i t t akes some get t i ng
used t o t o see t he changes t hat have happened her e si nce 1945.

Subj ect Sl i de
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Bef or e I begi n my t al k, I ' d l i ke t o ask a quest i on:

Ar e t her e any her e who wer e wor ki ng her e dur i ng t he War ? Pl ease
r i se, i f you can. 1 Wonder f ul ! Thank you. We cer t ai nl y do honor
you. Pl ease be seat ed. I ' d l i ke t o meet you, af t er t he t al k.

Today,  I want t o t al k about t hr ee maj or t opi cs. Fi r s t about how we
exper i enced l i f e i n war t i me Los Al amos. Second, t he wor k we di d on
t he Fat Man I mpl os i on t ype of bomb, and t hi r d, t he t hr ee war t i me
bomb event s: t he Tr i ni t y Test of t he Fat Man bomb, and t he j ob t hat
t ook us t o t he Ti ni an Paci f i c base, and t he del i ver y mi ssi ons of
t he bombs t o Japan -  Hi r oshi ma and Nagasaki .

Sl i de: -  LWA ( f r om Di scover i ng Al var ez)  [ S1]

 
1 One man st ood up near t he f r ont , Dr Loui s Rosen
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When I say " we" I mean Lui s Al var ez and me. Of cour se t her e wer e
ot her s i nvol ved. I was j ust out of Ber kel ey as a physi cs maj or
when t he War i n Eur ope st ar t ed2, and I hi t ched t he st ar t of my
car eer t o t hi s f asci nat i ng man, Al var ez.

Sl i de: -  EOL  [ S2]

 
2 I was bor n i n 1918
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I t i s i nt er es t i ng t hat Al var ez i n t ur n cons i der ed hi msel f t o be a
di sci pl e of Er nest Lawr ence, now r egar ded as t he f ounder of t he
" Bi g Sci ence" t r end dur i ng and af t er t he War .  Lawr ence had a bi g
hand i n est abl i shi ng and st af f i ng t he MI T r adar l ab, t he
Met al ur gi cal Lab i n Chi cago, and Los Al amos.

As t he war and t echnol ogy went f or war d, Lawr ence f ol l owed t he
pr ogr ess of each Lab, and whi ch l ab most cr i t i cal l y needed t he hel p
of par t i cul ar  sci ent i st s. Thus i n ear l y 1944 Lawr ence deci ded t hat
t he now cr i t i cal wor k at Los Al amos on t he Fat man bomb needed t he
f r esh i deas of Lui s Al var ez; and Al var ez br ought me.

Sl i de: Hi ki ng3

 
3 That ki d i n t he packsack i s Gi nger , our el dest , now a Pr esbyt er i an
past or .
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Now about war t i me Los Al amos l i v i ng: Was i t bur densome l i v i ng i n
such an i sol at ed envi r onment ? I t may have been f or some peopl e
wi t h a l i k i ng f or ur ban ci vi l i zat i on, but f or us , a young coupl e
wi t h a one- year ol d, i t was an advent ur e. To us, i t was mor e l i ke
l i v i ng i n a wi l der ness r esor t . On a weekend, you coul d t ake sceni c
hi kes wher e t he beaut y st ar t ed r i ght at your back door . And we
coul d see t he pi ne f or est st ar t i ng r i ght out si de our ki t chen
wi ndow.  Her e i s t he ki nd of 4- pl ex apar t ment bui l di ng we l i ved i n.

Sl i de: Apar t ment
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Her e ar e a f ew of my out st andi ng memor i es:

St eak ni ght each week, at t he caf et er i a. A gr eat chef .  Meat was
under war t i me r at i oni ng, but no r at i on coupons wer e needed at t he
caf et er i a.

On a hi ke, seei ng a t r ee bl own t o ki ndl i ng wood by l i ght ni ng.
Li ght ni ng at Los Al amos? Tel l me about i t ! 4

The East er 1945 sunr i se ser v i ce out door s. Ji m Rober t s, a Physi cs
pr of essor f r om Nor t hwest er n Uni ver si t y br ought t he i nspi r i ng
message of Jesus' r esur r ect i on.

I nt er est i ng anecdot e: 5 When you wer e expect i ng a new member of t he
f ami l y, you went t o t he hous i ng of f i ce and put up a car d on t he
bul l et i n boar d.  Accor di ngl y when Ger al di ne Al var ez was expect i ng,
t hey pl aced a car d on t he boar d appl yi ng f or a l ar ger apar t ment f or
t he Al var ez f ami l y .  At t he next meet i ng of t he t own counc i l , t he
wi f e of a wel l - known Aust r i an physi ci s t came and compl ai ned t hat
t hey wer e al l owi ng t hose Spani sh Amer i can wor ker s named " Al var ez"
t o l i ve i n t he pr i me housi ng of t he si t e. Al var ez was a ver y good
f r i end of t hi s woman' s husband, and t hey bot h got a bi g ki ck out of
t he i nci dent .

 
4 Thi s was poi gnant , because j ust t he day bef or e t he t al k we exper i enced
t he f i er cest l i ght ni ng st or m any of us had ever seen. Dr enchi ng r ai n
and f r equent l i ght ni ng and hai l . They sai d l at er t her e was 1. 9 i nches
of r ai n, i n l ess t han an hour .
5 A subsequent conver sat i on wi t h Ger al di ne Al var ez her sel f ( Sept ember ,
’ 06) i ndi cat es t hi s s t or y i s not t r ue. But she says t her e wer e
compl ai nt s f r om t he ot her occupant s of t he apar t ment bui l di ng. Si nce
we l i ved i n t he apar t ment j ust bel ow t he Al var ez’ s , t hat l eaves t wo
f ami l i es t hat may have compl ai ned.
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Anot her i nci dent : I got a speedi ng t i cket f r om one of t he mi l i t ar y
pol i ce, and appear ed bef or e a cour t of 3 t ownspeopl e. I was f i ned
$5 by t he pr esi di ng j udge, a ver y l i keabl e Vi ct or Wei sskopf . He was
one of t he pr i me t heor i st s t her e.  Mor e on t hat occasi on.

Goi ng back t o my ar r i val at Los Al amos, I got of f t he t r ai n at
Lamy, May 8, 1944. My wi f e and baby woul d ar r i ve 2 weeks l at er . I
was met by Al var ez and Ki st i akowsky. We dr ove t o The Hi l l i n an
ar my sedan, chauf eur ed by an ar my woman, a WAC. On t he way t hey
br i ef ed me on t he si t uat i on t hey f aced. The I mpl osi on bomb, t he
" Fat Man" had r ecent l y been gi ven ver y hi gh pr i or i t y at t he Lab,
and Ki st i akowsky had been br ought i n t o head up a new Expl osi ves
Di v i si on. Al var ez had been t her e a f ew weeks,  as hi s chi ef
t r oubl eshoot er .

We st opped at t he Sant a Fe of f i ce t o get me pr oper l y r egi s t er ed.
6Dor ot hy McKi bbi n gave me a whi t e number ed badge t o wear , and a
pass car d whi ch i ndi cat ed t hat I had a Q cl ear ance, whi ch meant I
coul d be t ol d anyt hi ng i n t he Manhat t an Pr oj ect .

Sl i de: Mai n Gat e

 
6 I t occur s t o me t hat one r eason f or havi ng bot h Al var ez and
Ki st i akowsky wi t h me was t o cer t i f y my i dent i t y wi t h Dor ot hy, bef or e
she gave me t he cr edent i al s f or Los Al amos.
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 Then up t he hi l l , by t he guar d st at i on, wher e we showed our new
badges and passes. They dr opped me of f at Ful l er l odge wi t h my
baggage.

Next mor ni ng I got i n t he l i neup of peopl e ent er i ng t he Tech Ar ea.
We showed badges and pass car ds agai n.

Sl i de:  Guar d st at i on at Tech Ar ea ent r ance ( f r om R M) [ S7]

 I f ound Ki st i akowsky' s of f i ce and he and Al var ez wer e soon t el l i ng
me about t he st at us of t he Fat Man i mpl osi on bomb, and t hei r
pr obl ems wi t h i t .

Sl i de: Geor ge Ki st i akowsky ( My Pi ct ur es) [ S8
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Her e' s Geor ge Ki st i akowsky.

Sl i de: Fat Man I mpl osi on schemat i c ( LJ pai nt ) [ S9]

The i dea of t he I mpl osi on bomb,  as most of you know, i s t o have an
al most cr i t i cal pl ut oni ui m spher e, and make i t go super cr i t i cal by
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compr ess i ng t he met al so al l t he Pu at oms get cl oser t oget her . The
compr ess i on i s done by sur r oundi ng t he met al wi t h a l ar ge spher e of
hi gh expl osi ve. To uni f or ml y compr ess t he met al ,  t he expl osi ve
spher e i s i mpl oded, t hat i s, a spher i cal wave of det onat i on st ar t s
at t he out si de of t he spher e, and conver ges i nwar d t o compr ess t he
cent r al pl ut oni um bal l .

Thi s i mpl odi ng wave i s a ver y unnat ur al t hi ng t o accompl i sh, si nce
most  wavef r ont s go out war d f r om t he st ar t i ng poi nt , l i ke t he
r i ppl es when you t hr ow a st one i n a pond. I t t akes a speci al
opt i cal syst em t o make a conver gi ng wave out of a di ver gi ng one. A
gr eat deal of Los Al amos t al ent went i nt o sol vi ng t hi s pr obl em.

The t heor et i c i ans and expl os i ves peopl e dec i ded t hey woul d need t o
pr oduce t he conver gi ng wave i n a pi ecemeal f ashi on, and t hen j oi n
up t he pi eces f ur t her i n t o make a compl et e conver gi ng spher i cal
wave.  A ver y ambi t i ous under t aki ng.

Sl i de: Soccer bal l

So t hey concei ved of t he sur f ace of t he expl osi ve spher e as di v i ded
up i nt o 32 ar eas, l i ke t he pat ches on a soccer bal l , and t hey woul d
make 32 separ at e opt i cal sys t ems t o f eed a wavel et i nt o each such
ar ea.
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The usual way t o do t hi s wi t h an or di nar y l i ght opt i cal syst em
woul d be t o use a gl ass l ens as shown her e:

sl i de: opt i cal l ens ( LJ pai nt )   [ S10]

Li ght t r avel s mor e sl owl y i n gl ass t han i n ai r , so t he cent r al
par t s of t he wavef r ont get del ayed mor e t han t he edges.  Thi s
t r ansf or ms an out war d- goi ng di ver gi ng wave i nt o a conver gi ng one.

So t he expl os i ves exper t s i nvent ed an expl osi ve l ens t hat woul d
per f or m t he same j ob, assumi ng t hat expl osi ve waves obeyed t he same
opt i cal l aws of pr opagat i on. They made t hei r expl osi ve l enses out
of a sl ow- pr opagat i ng expl os i ve.  
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Sl i de: expl osi ve l ens ( LJ pai nt )

So her e i s t he same opt i cal syst em, i n t he expl osi ves r egi me.

sl i de: Fat Man conf i gur at i on, wi t h 32 expl o l enses ( LJ pai nt ) [ S13]
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So when 32 of t hese expl osi ve l ens sect or s wer e assembl ed ar ound t he
i nner spher e, t hey coul d pr oduce wavel et s t hat woul d j oi n up t o make
t he r equi r ed l ar ge conver gi ng wave.

Par ent het i cal l y, I woul d l i ke t o pay t r i but e t o t he ski l l and cour age
of t hose men who made t hose l enses and ot her expl osi ve component s of
t he bomb, out at S si t e. They f i r st pour ed mol t on expl osi ves i nt o
r oughl y shaped mol ds, and t hen machi ned t he mol ded bl ocks i nt o t he
pr eci se shapes needed t o f i t t oget her i n t he bomb assembl y . I
pi c t ur e al l t hi s cast i ng and machi ni ng t o be pr ecar i ous wor k, on
expl osi ve bl ocks of 50 t o 100 pounds. Any sl i pup coul d have been
l et hal . I have not hear d of any such acci dent s i n t he expl osi ves
f abr i cat i on pr ogr am. You al ways wonder ed when you hear d a bi g boom
comi ng f r om sever al mi l es Sout h of t own.

Al l t hat i s t hen needed i s a way of st ar t i ng t he t i ps of al l t hose 32
l enses at exact l y t he same t i me, so each l ens syst em cont r i but es i t s
sect or of t he spher i cal i mpl odi ng wave. When I ar r i ved on t he scene,
t he way of doi ng t hi s was t he way an expl os i ves man woul d t hi nk of ;
do i t wi t h expl osi ves. They woul d use a har ness of 32 10' l ong pi eces
of Pr i macor d, a ki nd of expl osi ve cor d t hat i s f i l l ed wi t h a ver y
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f as t hi gh expl osi ve. You coul d si mpl y t r ansf er an expl osi on f r om her e
t o t her e, by j oi ni ng t he t wo pl aces wi t h a pi ece of pr i macor d.

sl i de: Fat man wi t h pr i macor d i ni t i at i ng har ness ( LJ pai nt ) [ S14]

Thi s sys t em of t i mi ng t he l enses r esul t ed i n a scat t er of l ens t i mi ng
event s i n t he t ens of mi cr oseconds, whi ch was not near l y good enough
f or t he r equi r ement , t hat al l t he l enses shoul d i ni t i at e wi t hi n a
t ent h of a mi cr osecond. Thi s scat t er was due t o sl i ght var i at i ons i n
t he pr opagat i on speed of t he wave i n t he pr i macor d, and per haps even
t he bendi ng pat t er n of each cor d. What was t hei r sol ut i on? To t r y t o
get DuPont t o make bet t er pr i macor d!

Sl i de: El ect r i c det onat or s
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When Al var ez hear d of t hi s pr obl em wi t h t he pr i macor d t i mi ng, he
suggest ed t o Ki st i akowsky t hat i nst ead of 32 l engt hs of pr i macor d,
t hey shoul d use 32 l engt hs of el ect r i c cabl e, each endi ng i n an
el ect r i c det onat or . The speed of el ect r i c s i gnal s i s 30, 000 t i mes
f as t er t han t he speed i n pr i macor d. ( Ther e' s a 6- vol t bat t er y t o
set t hem al l of f ) But Ki st i akowsky smi l ed and t ol d hi m t hat t he
pr obl em i s t hat el ect r i c det onat or s have a l ong t i me del ay of
mi l l i seconds bef or e t he f ul l expl osi on st ar t s.

sl i de: Convent i onal el ect r i c det onat or  ( My pi ct ur es) [ S15]
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So her e' s a usual dynami t e bl ast i ng det onat or , about a quar t er i nch
i n di amet er .  A 6- vol t s i gnal makes a t i ny br i dge wi r e gl ow r ed
hot , and t hat st ar t s a pr i mar y expl osi ve bur ni ng, and t hat bur ni ng
r api dl y accel er at es i nt o a det onat i on, whi ch st ar t s t he hi gh
expl osi ve at t he end.

Al var ez t hen came up wi t h hi s cel ebr at ed i dea t hat i nst ead of
bur ni ng t hat br i dgewi r e wi t h 6 vol t s, t he wi r e coul d be made t o
expl ode by appl yi ng a much hi gher vol t age -  maybe 6000 vol t s. Thi s
smal l expl osi on mi ght be abl e t o st ar t a hi gh expl osi ve di r ect l y,
wi t h no pr i mar y expl osi ve and ver y l i t t l e t i me del ay.

So when I appear ed i n Ki st i akowsky' s of f i ce t hat f i r s t mor ni ng,
t hey asked me t o t r y out t hat i dea f or an ul t r a- f ast el ect r i c
det onat or .

I t di dn' t t ake l ong t o get somet hi ng st ar t ed, i n t hose days,  wi t h
al l t he ser vi ces and suppl y st or er ooms avai l abl e on t he Hi l l , and
t he l ack of r ed t ape.  Wi t hi n t wo days I was t he sol e pr opr i et or of
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Sout h Mesa, whi ch was t hen a sagebr ush cover ed f ew acr es of
t er r i t or y. 7 
Sl i de: Sout h Mesa

I  had a gover nment aut omobi l e, a 15x15 f oot hut ment del i ver ed and
er ect ed, an el ect r i c gener at or , a wor k bench, a set of hand t ool s,
a sur pl us hi gh vol t age power suppl y, an assor t ment of hi gh- vol t age
capaci t or s,  a box of 25 Dupont el ect r i c bl ast i ng caps, some l engt hs
of gl ass t ubi ng f r om t he Chemi st r y St or er oom, and a 100' r ol l of
pr i macor d. I f onl y I had t hought t o get some ear pl ugs, t o pr ot ect
my ear s! 8 But we wer e i n a hur r y.
 ( st i l l S15)

As an as i de, one of our young daught er ' s f avor i t e t oys was a box of
t hose di scar ded yel l ow car dboar d t ubes i n whi ch t he det onat or s
came.

 
7 Sout h Mesa i s now densel y bui l t up. Most of t he Tech ar ea i s now( 8-
09- 06) on Sout h Mesa. The ver y audi t or i um I was speaki ng i n may be at
t he l ocat i on of my hut ment i n 1944.
8 My hear i ng has gr adual l y degr aded, unt i l i n 2003 my l ef t ear qui t
compl et el y. My r i ght ear , ’ 06, wor ks wel l enuf f or f ai r l y cl ose
conver sat i on, wi t h a good hear i ng ai d. Wor ks ok wi t h t el ephone.
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Sl i de: usual det

My f i r st exper i ment out on Sout h Mesa vi ol at ed most of t he saf et y
r ul es i n t he book. I di d not have any such book,  and I pr obabl y
woul dn' t have st opped t o r ead i t r ead i t anyway. But I i magi ne one
r ul e woul d have sai d " Never pl ay wi t h bl ast i ng caps, and never ,
never t r y t o t ake t hem apar t  t o see what ' s i nsi de"

I t ook one of t hose bl ast i ng caps out of t he box, pul l ed i t out of
i t s yel l ow car dboar d t ube, and st r ai ght ened out t he f ol ded- up
wi r es.  I exami ned t he copper shel l cr i t i cal l y, and not i ced t hat
wher e t he wi r es went i nt o t he shel l , some of t he t hi n copper shel l
pr oj ect ed. I t coul dn' t hur t t o wor k on t hat , coul d i t ? So I used
a pai r of  l ong- nosed pl i er s t o gr ab t hat t hi n shel l , and gent l y
t wi st ed i t . The shel l spl i t open a bi t , and when I t wi st ed some
mor e I not i ced t hat t he pl ug wi t h t he wi r es was l ooseni ng.  I t
coul dn' t hur t t o wi ggl e t he pl ug out of t he shel l , coul d i t ?

Sl i de: Pl ug wi t h br i dgewi r e  [ S16]
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- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

So soon I was hol di ng t he wi r es, wi t h a f r ee pl ug on t he end of
t hem, and I saw t hat t her e was a f i ne br i dgewi r e sol der ed t o t he
st ubby wi r es pr oj ect i ng t hr ough t he pl ug. And I st i l l had al l my
f i nger s, and bot h eyes.  ( I coul d easi l y have been wear i ng saf et y
gl asses! )

Sl i de: New det onat or
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To const r uct t he new det onat or , I cut of f a 2" l engt h of gl ass
t ubi ng, and i nser t ed t he pl ug wi t h br i dgewi r e i nt o one end. I t f i t
ni cel y, so I gl ued i t i n pl ace wi t h DeKhot i nsky cement . Now I was
r eady t o add t he hi gh expl os i ve, so I cut of f a hunk of t hat
pr i macor d, and sl i t i t open t o get some PETN, t hat  sensi t i ve hi gh
expl osi ve whi t e powder I was t ol d about ; I  pour ed i t i nt o t he open
end of t he gl ass t ube. I cl osed t he syst em by pushi ng a wooden pl ug
i nt o t he open end, and t he new det onat or was r eady t o t r y.

I poked i t  out si de t he door of t he hut ment , wi t h t he l ong wi r es
i ns i de. I st ar t ed up t he gener at or and char ged up t he capaci t or t o
6000 vol t s, and us i ng an i nsul at ed scr ewdr i ver  as a swi t ch, t ouched
t he second wi r e of t he new det onat or t o i t s t er mi nal . Bl am!  I t
must have wor ked, and wi t h no pr i mar y expl osi ves t o s l ow i t down!
Ther e wer e gl ass f r agment s s t uck i n t he out si de of t he door .  Wow!

I j umped i n t he car and dr ove t o Ki st i akowsky' s of f i ce, and yel l ed
" I t wor ked" ! Ki st i akowsky l ooked up and sai d what wor ked? When I
t ol d t hem what I had done, Al var ez was an i nst ant bel i ever , but
Ki s t i akowsky sai d i t mi ght have been a l ow- or der expl osi on. How
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l ong di d i t t ake f or t he expl osi on t o get goi ng? Par ent het i cal l y,
t hi s occasi on i s pr obabl y when I got t he speedi ng t i cket .

So t o answer t hat quest i on, I spent a sever al days set t i ng up an
osc i l l oscope wi t h a pol ar oi d camer a i n a way t o show t he t i me
del ay, as an el ect r oni cs per son woul d do i t - -  t he del ay bet ween
t he f i r i ng vol t age spi ke and t he ar r i val of t he expl osi on al ong a
shor t pi ece of pr i macor d. When I got t hi ngs wor k i ng, I had a
pol ar oi d pi ct ur e showi ng t her e was l ess t han 2 mi cr oseconds del ay.
Agai n I j umped i n t he car and t o Ki st i akowsky' s of f i ce. I put  t he
pi c t ur e on hi s desk, but he scar cel y l ooked at i t . He sai d Thi s
pi c t ur e convi nces you and Al var ez , and maybe i t does me, but my
expl osi ves exper t s wi l l onl y bel i eve i n r esul t s usi ng pur el y
expl osi ves met hods.

So he t ol d us of a si mpl e exper i ment we coul d do, whi ch woul d show
how cl osel y t he t i mi ng of t wo det onat or s compar ed, and t hat , af t er
al l , was what was needed f or t he bomb.

sl i de: D' aut r i che t est f or t i mi ng t wo det onat or s ( My pi ct ur es)
[ S18]
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The t wo det onat or s t o be t i med ar e connect ed t o oppos i t e ends of a
shor t pi ece of pr i macor d. A l ead pl at e i s t aped t o t he pr i macor d,
and a l i ne i s i nscr i bed hal f way bet ween t he t wo det onat or s . I f t he
t wo det onat e at exact l y t he same t i me, t he t wo expl os i ve waves i n
t he pr i macor d wi l l meet i n t he mi ddl e, and pr oduce an ext r a- hi gh
pr essur e mar k i n t he pl at e.  I f one of t he det onat or s i s a l i t t l e
l at e, t he waves wi l l meet cl oser t o t hat det onat or , and t he mar k
wi l l i ndi cat e t he r el at i ve t i mi ng. I made t he assembl y9 and r an
t he wi r es i nt o t he hut ment , wher e t he power suppl y was. I f i r ed i t ,
and t hen went out s i de and f ound t he l ead pl at e, about t en f eet away
f r om gr ound zer o, under a bush.  t he mar k was pl ai n t o see,
i ndi cat i ng t hat t he di f f er ence was about one mi cr osecond, not bad
f or t he f i r st t r y. I gr abbed t he pl at e and dr ove i n t o show i t t o
Ki s t i akowsky and Al var ez.

Thi s t i me Ki s t i akowsky was convi nced, and soon Sout h Mesa was
buzzi ng wi t h t est i ng and manuf act ur i ng of Expl odi ng Br i dgewi r e
Det onat or s. I ndi an women wer e br ought i n f r om near by puebl os t o do
t he assembl i ng and l oadi ng, and SED sol di er s wer e i n char ge.  Those
women got r eal good at sol der i ng10 t he br i dgewi r es on t he ent r ance
pl ugs and l oadi ng t he expl os i ves.  Soon al l t he I mpl osi on t est s on
t he Hi l l wer e usi ng our expl odi ng br i dgewi r e det onat or s. 11

( SED " Speci al Engi neer i ng Det achment " sol di er s wer e young men who
had been dr af t ed i nt o t he ar my, who had speci al ski l l s, such as
el ect r oni cs or chemi st r y. Los Al amos r equest ed t hei r ser vi ces.
These sol di er s seemed happy t o be doi ng t hi ngs at Los Al amos,
r at her t han f i ght i ng on f or ei gn soi l . )

By t hat t i me t he engi neer s wer e desi gni ng t he conf i gur at i on of t he
f i nal mi l i t ar y weapon, t he bomb t hat coul d be l oaded i nt o an
ai r pl ane and dr opped, and t hey adapt ed our  det onat or s t o t hat
des i gn. We wer e now mer el y consul t ant s . So I f el t f r ee t o j oi n
Al var ez i n a new vent ur e he had t aken on.

Sl i de: Ger many

 
9 Fur t her r ef l ec t i on r emi nds me t hat t hi s was assembl ed on a wooden 2x4,
and t hat t he wood was shat t er ed i n t he expl osi on.
10 The “ sol der ” we used was Wood’ s met al , mel t i ng at 70 degr ees C. Thi s
was t o avoi d over heat i ng t he wi r es i n t he pl ast i c pl ug, especi al l y
si nce we f ound t hat t he det onat or wor ked best i f t he br i dge wi r e was
l ai d f l at agai nst t he end of t he pl ug. Wood’ s met al : 50%Bi , 25%Pb,
12. 5%Sn, 12. 5% Cd. Pr obabl y by wei ght .
11 I t i s i nt er est i ng t hat when t he t i me came ( i n 1944) t o pat ent t he EBW
det onat or , Al var ez sai d t hat t he pat ent shoul d be i n my name onl y ,
si nce I had done al l t he wor k. He coul d have t aken t he vi ew t hat I was
onl y t he t echni ci an who car r i ed out hi s i deas. ( Pat ent 3040, 660,
gr ant ed i n 1962)
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By Apr i l 1945 t he Ger mans wer e a near l y def eat ed f oe, and i t was
get t i ng obvi ous t hat Japan woul d be t he t ar get of our bombs.  Ti ni an
I sl and i n t he Mar i anas was bei ng r api dl y made i nt o a huge ai r base
f r om whi ch B29 bomber s of t he 20t h Ai r f or ce wer e syst emat i cal l y
devast at i ng t he Japanese ci t i es, and Los Al amos est abl i shed
" Pr oj ect Al ber t a" or j ust  Pr oj ect " A"  on Ti ni an, t o assembl e our
bombs t her e f or del i ver y t o Japan.

 Col Ti bbet s had est abl i shed t he " 509t h Composi t e gr oup"  of f i f t een
B29s and t r ai ned cr ews t o del i ver t hese bombs.  The B29 was a new
bomber , t he f i r st  t o be pr essur i zed f or hi gh al t i t ude f l i ght s. The
Pac i f i c t heat er was t hei r f i r st oper at i onal use. The 509t h B29s
wer e modi f i ed f or our  pur pose, especi al l y t he bomb bays, t o t ake
t he new shaped bombs, and t hose cr ews pr act i ced t hei r ai m by f l y i ng
over Japan and dr oppi ng bombs shaped l i ke Li t t l e Boy and Fat Man.  
These pl acebo bombs wer e never t hel ess l oaded wi t h t ons of hi gh
expl osi ve, so t hey di d have some i mpact when t hey went of f .
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The new vent ur e st ar t ed when Al var ez asked Oppenhei mer i f t her e was
any j ob wher e he was needed t o go t o Ti ni an, f or Pr oj ect Al ber t a.
He r eal l y want ed t o be i n on t he act i on. Oppi e sai d t her e was one
par t t hat had not yet been cover ed: The mi l i t ar y al ways want s
r epor t s when new weapons ar e used, r epor t s on t hei r ef f ect i veness.
He asked Al var ez t o dev i se a way t o measur e t he ener gy out put of
t he bombs, when t hey went of f over Japan. Al var ez asked i f he coul d
have hi s own B29 bomber , as par t of t he bombi ng mi ssi on, t o make
t hose measur ement s , and Oppi e sai d he coul d pr obabl y ar r ange t hat .

So Al var ez came up wi t h t he f ol l owi ng pl an: As a measur e of t he
bomb' s ener gy, he woul d r ecor d t he ai r pr essur e wave gener at ed by
t he expl osi on.  I n t al k i ng t o t heor i st s, t hey t ol d hi m t hat t he
ener gy of t hat sour ce coul d be f i gur ed f r om t he shape and dur at i on
of t he shock wave, even i f t he wave wer e r ecor ded at 30, 000 f eet
el evat i on above t he sour ce. Her e i s how he pl anned t o make t he
measur ement s:

Sl i de: Par achut e gauge syst em ( My pi c t ur es) [ S19]
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The pr essur e wave wi l l be r ecei ved by t hi s speci al mi cr ophone,
hangi ng f r om a par achut e i n open ai r . I t wi l l t el emet er t he dat a
by an FM r adi o channel t o a r ecei ver i n our B29, wher e t he pr essur e
si gnal wi l l be r ecor ded on movi e f i l m.  Thi s syst em wi l l be made i n
t r i pl i cat e, i . e. t hr ee par achut es and t hr ee mi cr ophones, i n case
any of t he t hr ee channel s f ai l s t o f unct i on.

So Al var ez r ecr ui t ed a cr ew t o bui l d and man t hi s new syst em, on
ver y shor t not i ce.  He got me, t hen Har ol d Agnew and Ber nar d
Wal dman, and sever al ver y capabl e SED sol di er s.  ( Agnew l at er
ser ved as t he di r ect or of Los Al amos. )

For t he mi cr ophone Al var ez co- opt ed a syst em devel oped at Cal Tech
by Wol f gang Panof sky. Thi s i ncl uded t he FM t el emet er i ng
t r ansmi t t er , and t he FM r ecei ver t o go i nsi de t he pl ane. He
ass i gned t o me t he j ob of maki ng t he el ect r oni c r ecor di ng equi pment
t o go i nsi de t he pl ane,  t o pr oduce t he r ecor d on 16mm movi e f i l m.
We used al l t he wonder f ul f aci l i t i es of t he l ab - -  t he
el ect r oni cs peopl e t o bui l d my osci l l oscope desi gn, and t he opt i cal
peopl e t o pr ocur e and modi f y t he movi e camer as. Ber nar d Wal dman
pr epar ed t o use a Fast ax movi e camer a t o f i l m t he expl osi ons
di r ect l y , i n sl ow mot i on.

When we hear d t hat t her e was goi ng t o be a t est f i r i ng of t he Fat
Man bomb, t he Tr i ni t y Test , Al var ez deci ded t hat t hi s woul d be a
gr eat  oppor t uni t y f or our cr ew t o go t hr u a dr ess r ehear sal of our
pr ocedur e t o be used f or t he expl osi ons over Japan, so we pushed t o
have our equi pment r eady t o f l y f or t hat deadl i ne i n mi d- Jul y.  I t
di dn' t hel p when we wer e t ol d t hat t he t est dat e had been advanced
sever al days, because Pr es. Tr uman and hi s ai des woul d be at t he
Pot sdam Conf er ence wi t h Chur chi l l and St al i n, and i t  woul d hel p hi m
t o know whet her our new weapon was successf ul .

Sl i de: Tr i ni t y t ower pl us our B29 ( my pi ct ur es) [ S20]
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Her e' s what we pl anned, we woul d be f l y i ng r i ght over t he t est ,
when t he bomb went of f .

Sl i de: Fat Man i nsi de t ower , ( LA phot o, TR 311) [ S21]
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Her e' s t he bomb on t he t ower . The cabl es r un t o our el ect r i c
det onat or s. That ' s Nor r i s Br adbur y on t he t ower wi t h i t . I t must
have been pr et t y scar y, f or t hose who had t o be on t he t ower t hat
ni ght , wi t h l i ght ni ng goi ng on ar ound t hem.

But bef or e dawn next mor ni ng, as we wer e al most r eady t o t ake of f
f r om Ki r t l and Ai r For ce Base, Al var ez got a hur r i ed cal l f r om
Oppenhei mer . Oppi e was wor r i ed t hat t he bomb mi ght be a l ot
st r onger t han t hey had cal cul at ed, and t hat we mi ght be bl own out
of t he sky! He or der ed Al var ez t o st ay at l east 25 mi l es away f r om
t he t ower .  Oppi e wasn' t t he onl y one t o wor r y. I r ead t hat
Gener al Gr oves not i f i ed t he gover nor of New Mexi co t hat he mi ght
have t o evacuat e t he ent i r e st at e. We wer e goi ng i nt o unexpl or ed
t er r i t or y.

Oppi e' s di ct um meant t hat we woul d not get any y i el d measur ement s
f or t hi s bomb, we woul d mer el y be spect at or s. But at l eas t we
woul d be spect at or s. Al var ez and Panof sky and Capt ai n Par sons wer e
up f r ont i n t he pi l ot ' s compar t ment , and Ber ni e Wal dman and I and
our t wo SED' s  wer e i n t he back si degunner ' s compar t ment , behi nd t he
bomb bays.  We l i s t ened t o t he count down comi ng f r om t he gr ound,
and when i t t er mi nat ed we saw a f l ash i n t he cl ouds, and t hen we
headed f or t he si t e.  I n t he back of t he pl ane we coul d not see much
out of our smal l por t hol e, but we f l ew i n a bi g ci r cl e ar ound t he
r i s i ng col umn, and t hen we got a good vi ew.

Sl i de: Fi r ebal l
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Thi s pi c t ur e t aken f r om t he gr ound l evel , shows t he i ni t i al
f i r ebal l , about a t ent h of a second af t er t i me zer o. Ther e' s so
much t o see her e. The expl os i on st ar t s as a basebal l - s i zed spher e
of whi t e- hot gas at ul t r a- hi gh t emper at ur e and pr essur e. As t hi s
spher e expands, i t pushes back t he at mospher e, and t he pr essur e and
t emper at ur e di mi ni sh. When t he expans i on has r educed t he pr essur e
t o at mospher i c, t he expansi on st ops, wi t h t he gas st i l l ver y hot .  
You can see t hat t he shock wave has t r avel ed about t o t he edge of
t he f i r ebal l .  I t keeps on movi ng at t he speed of sound, but t he
f i r ebal l i s s t al l ed t her e f or a moment .

Sl i de: r i s i ng f i r ebal l
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Then t he hot gas bubbl e st ar t s r i s i ng. I t cont ai ns al most  al l of
t he or i gi nal  mat er i al s of t he bomb, t he i nt ensel y r adi oact i ve
f i ssi on f r agment at oms, and t he st eel at oms of t he t ower . Thi s
wi l l f or m t he mushr oom head of t he r i s i ng col umn.

As i t r i ses, i t sucks i n t he sur r oundi ng at mospher e, heavy dust -
l aden f r om t he gr ound mat er i al k i cked up by t he shock wave. Thi s
const i t ut es t he br own col umn bel ow, t he st em of t he mushr oom.

Get t i ng back t o us guys i n t he B- 29, I have been asked many t i mes
i n i nt er vi ews, what wer e my i mmedi at e t hought s when we saw t he bomb
go of f ? No pr obl em r emember i ng. I bur st out " Pr ai se t he Lor d, my
det onat or s wor ked! " I ' m sur e t her e wer e a number of peopl e t her e
who had been r esponsi bl e f or some essent i al component of t he bomb,
who f el t t he same el at i on. I f t he bomb had f i zz l ed, we each woul d
have had dar k t hought s t hat maybe i t was hi s f aul t . Pr esi dent
Tr uman at Pot sdam woul d have got t en t he news of t he f ai l ur e, and
woul d not have had t he nucl ear car d t o pl ay wi t h St al i n.

Af t er Tr i ni t y we had j ust a f ew days t o pack up al l our equi pment
f or shi pment t o Ti ni an, and t el l our wi ves we woul d be goi ng away
f or a f ew weeks, no t el l i ng wher e. The 509t h had a compl et e
ai r l i ne ser vi ce of i t s own, C54 car go pl anes whi ch we cal l ed Gr een
Hor net s f r om t he gr een symbol on t hei r nose.

Sl i de: Gr een Hor net ai r cr af t  ( Kr auss or Cost er ) [ S23]
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On Jul y 20t h our gr oup boar ded one of t hese Gr een Hor net s at
Ki r t l and, and we wer e on our way t o f i ni sh t he Los Al amos war t i me
mi ssi on.  We sat i n bucket seat s al ong each si de of t he pl ane,
whi l e a l ot of f r ei ght boxes wer e st r apped down al ong t he mi ddl e
ai s l e.

Our f i r s t st op was Wendover Ut ah, wher e t he 509t h had i t s
headquar t er s. Ther e t hey changed us f r om ci vi l i ans i nt o sol di er s.
We t ook of f al l our cl ot hes, and put t hem i nt o a bi g paper  shoppi ng
bag, al ong wi t h per sonal ef f ect s l i ke bi l l f ol ds, badges and i d
car ds. Then t hey dr esssed us up i n mi l i t ar y khaki cl ot hes and
shoes and socks,  khaki handker chi ef s,  ever y t hi ng.  They gave us
mi l i t ar y i d car ds, ver y of f i c i al l ooki ng. I was a capt ai n i n t he
Ai r For ce12, Al var ez was a col onel .  They sent our bags of
bel ongi ngs back t o our wi ves at Los Al amos, wi t h no expl anat i on.  
At l east t hey di dn' t have t he chapl ai n del i ver t he bags.

Then we st ar t ed over t he Pac i f i c, i s l and hoppi ng.  Hawai i ,  Johnst on
I sl and, Kwaj el ei n,  Sai pan, and f i nal l y a shor t hop t o Ti ni an.

Sl i de: t r anspaci f i c [ S23A]

 
12 Fi ndi ng a new pi ct ur e of t hi s car d, I was a Fi r st Li ut enant , not a
Capt ai n.
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Her e' s a schemat i c of Ti ni an I sl and, and t he compound wher e we
wor ked.

sl i de: 509t h compound ( Kr auss) [ S24]

At Nor t h Fi el d on Ti ni an t hey had gi ven Pr oj ect Al ber t a and t he
509t h a hal f squar e mi l e of t er r i t or y f or our own f enced- of f , sel f -
suf f i c i ent base of oper at i ons. A guar d at t he gat e kept out ot her
sol di er s . We had our own sl eepi ng t ent s, mess hal l ,  of f i cer ' s
cl ub,  di esel power st at i on, open ai r t heat er , and quonset hut s t o
do our t echni cal wor k. The 509t h pl anes had t hei r par ki ng ci r c l es
bes i de t he cl osest r unway. I ' m sur e t he ot her ai r men t her e
consi der ed us a hi ghl y pamper ed out f i t , whi ch we wer e.
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Sl i de: 4 sci ent i st s and canni st er  ( number ed Ti ni an) [ S25]

Our Al var ez gr oup had our own quonset hut , and we moved our
equi pment i nt o i t . Her e, st ar t i ng t op l ef t , ar e Har ol d Agnew and
Al var ez, and bel ow, me and Ber nar d Wal dman. That t hi ng bet ween us
i s one of our canni st er s wi t h a mi cr ophone, t o hang f r om a
par achut e.  That bump on t he dome i s t he mi cr ophone.

 We wer e shown our B29 out on t he l i ne, named " Gr eat Ar t i s t e" . I t
had been f i xed up t o our speci f i cat i ons, wi t h bomb shackl es t o dr op
our par achut e gages f r om t he r ear  bomb bay, and i n t he r ear
compar t ment wher e our t eam woul d oper at e, t her e was a spec i al t abl e
t o suppor t our el ect r oni c uni t s. Our  way of access t o our quar t er s
was t o c l i mb a t en- f oot st eel l adder and ent er a smal l s i de door of
t he pl ane.  We made a l ot of t r i ps up t hat l adder .

Gener al Gr oves had made a st i pul at i on t hat no sc i ent i st s wer e t o go
on t he mi ssi ons over Japan, and Al var ez want ed t o do j ust t hat , so
he sent a t el egr am t o Gr oves.  Gr oves gave hi s per mi ssi on. We wer e
asked t o be r eady t o go on a mi ss i on by August 2nd,  and we wer e
r eady. The pr i nci pal hol dup was now t he weat her over Japan.  We
wer e get t i ng weat her i nf or mat i on f r om t he usual bombi ng mi ssi ons,
and t he 509t h weat her pl anes t ook spec i al f l i ght s j us t  bef or e t he
A- bomb mi ssi ons. On August 3r d we wer e t ol d we woul d go t hat ni ght ,
but weat her condi t i ons made t hem cal l of f t he mi ssi on.
Agai n on August 5t h we wer e al er t ed, and t hi s t i me i t was t he r eal
t hi ng. About 8 o’ cl ock our peopl e gat her ed at t he bomb pi t wher e
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t he Li t t l e Boy bomb was bei ng l oaded i nt o t he bomb bay of t he Enol a
Gay.
Sl i de: pi t

Her e i s t he Li t t l e Boy bomb i n t he l oadi ng pi t , on i t s l i t t l e
t r ai l er si t t i ng on a hydr aul i c hoi st . You can see a l i t t l e of t he
bomb bay door s above.
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We wer e gi ven oppor t uni t y t o wr i t e messages on t he bomb i t sel f . I
wr ot e, i n bl ack mar ker , " To t he peopl e of Japan, f r om my f r i ends i n
Chi na"  r ecal l i ng t he cr uel t i es t he Japanese had i nf l i ct ed on
Chi nese peopl e.
Ar my phot ogr apher s wer e t aki ng f l ash pi ct ur es of t he l oadi ng, and
of t he cr ew. One of t he pi ct ur es t hat has sur vi ved shows Agnew,
Al var ez and me bes i de t he Enol a Gay, dur i ng t he l oadi ng.

Sl i de: Johnst on, Al var ez and Agnew, Enol a Gay ( Kr auss) [ S26]

About mi dni ght we went t o a br i ef i ng f or t he mi ssi on. The t ar get
ci t y was announced as Hi r oshi ma, wi t h Kokur a as t he secondar y
t ar get . The weat her of f i cer gave a f avor abl e r epor t , and t he cr ews
wer e t ol d what ar mament s wer e t o be t aken, how much f uel t o l oad.

 The chapl ai n pr ayed f or t he men on t he mi ssi on, and f or an ear l y
end t o host i l i t i es .

Then we wer e t ol d t o pi ck up our pr ot ect i ve gear : A par achut e, an
i nf l at abl e r ubber l i f e r af t , a st eel hel met , a vest wi t h emer gency
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suppl i es -  eat i ng r at i ons, shar k r epel l ent and f i shi ng l i ne; and a
ver y heavy f l ack sui t , l oaded wi t h st eel pl at es. Then we c l i mbed up
t he l adder i nt o our back compar t ment of t he pl ane. I t wasn’ t easy,
car r yi ng al l t hat wei ght and bul k of gear up t he l adder , whi ch
woul d hopef ul l y not  be needed. We t ook i t al l of f i ns i de t he pl ane,
and I pl aced t he f l ack sui t under my bucket seat . We needed f r eedom
of act i on.

Sl i de: LJ, Gr eat Ar t i st e, f l ack sui t

Ther e I am, l at er , i n my f l ack sui t , i n f r ont of our pl ane.

We had Al var ez, Har ol d Agnew, and mysel f back t her e, pl us t he t ai l
gunner .

Our pl anes t ook of f about 2 AM and f l ew at 5000 f eet al t i t ude.
Wi t h ai r cr af t power now avai l abl e, I t ur ned on al l t he el ect r oni cs
i n f r ont of me, and r ecal i br at ed t he t hr ee r ecor di ng scopes. Agnew
t ur ned on t he t el emet er i ng t r ansmi t t er s i n t he bomb bay, and I
t uned t he t hr ee FM r ecei ver s t o t hei r f r equenci es.  Al var ez cr awl ed
up i nt o t he padded t unnel t hat connect ed our r ear compar t ment t o
t he pi l ot ' s compar t ment , and f el l asl eep al most i mmedi at el y -  For
sever al ni ght s he had been up l at e i n t he of f i cer ' s c l ub, t al k i ng
t o t he pi l ot s . The r es t of us dozed of f i nt er mi t t ent l y.  We had
been war ned t hat nobody shoul d be i n t hat t unnel when t he pl ane was
pr essur i zed, because i n case of a bl owout , t hat per son woul d be
shot l i ke a cannonbal l out of t he t unnel .
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Our t hr ee pl anes got t oget her si x hour s l at er , at Oki nawa, and
st ar t ed t he c l i mb t o al t i t ude,  30, 000 f eet ,  headi ng f ur t her Nor t h
t o Japan and t owar d Hi r oshi ma.  

we appr oached Hi r oshi ma wi t h t he Enol a Gay i n t he l ead, and our
pl ane t he Gr eat Ar t i st e 500 f eet behi nd. Behi nd us came t he
obser vat i on pl ane, wi t h Ber ni e Wal dman and mi l i t ar y obser ver s.  Our
bomb bay door s opened up. When t he Enol a Gay dr opped t hei r Li t t l e
Boy bomb, we dr opped our par achut e gauges. I t ur ned on t he movi e
camer as, and Al var ez, Agnew and I each t ook t he t uni ng cont r ol of
one of t he t hr ee mi cr opohones, t o keep t he FM si gnal zer oed as hi s
par achut e sl owl y descended t o hi gher pr essur es . We coul d not see t he
f l ash of t he bomb expl osi on.

Then our met er s di d a bi g swi ngi ng back and f or t h, and we f el t t he
pr essur e wave hi t t he pl ane. Thi s was our moment . As I r emember
we ci r cl ed t he r i s i ng mushr oom cl oud a t i me or t wo. Par sons
r epor t s t hat t he Enol a Gay br oke r adi o si l ence and he sent a coded
message t hat t he bombi ng was successf ul .  Our t ai l gunner made good
use of hi s movi e camer a f r om hi s backwar d per spect i ve as we headed
back f or Ti ni an.
I kept t he r ecor di ng camer as r unni ng, t her e was pl ent y of f i l m, and
r ecal i br at ed t he sensi t i v i t y  of t he t hr ee syst ems.

Sl i de:  Hi r oshi ma c l oud ( LAMS ?0 [ S28]
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Ther e' s t he mushr oom cl oud, at an ear l y st age.
On t he l ong f l i ght back t o Ti ni an Al var ez and I wr ot e messages t o
our young ki ds , t o be r ead when t hey wer e ol der . We t al ked about
t he bombi ng, and about t he possi bl e i mpl i cat i ons f or t he end of t he
war . We napped of f and on. Our  pl ane got t o Ti ni an f i r st , but
Sweeney pr oper l y ci r c l ed t o l et Ti bbet s l and f i r st , and get hi s
pl audi t s .
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 We j oi ned t he cr owd of newsmen who had been f l own t her e f or t he
occasi on, t o see Gener al Spaat z pi n t he Di s t i ngui shed Ser v i ce Cr oss
on Ti bbet s.

Sl i de: Ti bbet s

Newsmen i nt er vi ewed al l of us on t he mi ssi on;  my i nt er vi ew was wi t h
a r epor t er f r om t he Los Angel es t i mes. My par ent s who l i ved t her e
l ear ned at l ast what I had been doi ng f or t he l ast f i ve year s.  My
l as t l et t er t o t hem had come f r om " An i sl and i n t he Paci f i c" , and
had t al ked onl y about t he l i f e i n t he t i depool s ar ound t he i sl and.

Sl i de: -  Wm Lawr ence, on Ti ni an ( number ed Ti ni an) [ S29]
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The Mi l i t ar y had a l ot of f or esi ght i n pl anni ng publ i c i t y. They
had enl i st ed t he ser vi ces of Wi l l i am Laur ence, t he sc i ence edi t or
of t he New Yor k Ti mes, t o go f or a mont h ear l y- on t o Los Al amos and
wr i t e up a det ai l ed ar t i c l e on t he Bomb. Al var ez was t he man he
had t al ked t o most . Laur ence was al so on Ti ni an dur i ng al l t he
pr epar at i ons. So wi t h t he successf ul Hi r oshi ma mi ssi on, and
Pr esi dent Tr uman' s announcement of i t , he was abl e t o r el ease a
ver y compl et e st or y of t he maki ng and use of t he Bomb.  Sur el y a
news scoop equal ed by f ew newsmen i n hi st or y.



40

An amusi ng as i de her e i s t hat t hey had deci ded t o keep t he
Pl ut oni um cor e f or t he Fat Man bomb i n t he f ar end of our quonset
hut  wher e we di d our wor k. A 24- hour ar med guar d sat i n a chai r
and was t ol d t o guar d i t wi t h hi s l i f e, but he and hi s r el i ef
guar ds coul dn' t be t ol d what t hat l i t t l e t hi ng was.

But af t er t he Hi r oshi ma news was br oken, t he guar ds wer e f r eaked
out t o r eal i ze t hat t he t hi ng t hey had been guar di ng and s i t t i ng
r i ght next t o, was a bomb t hat woul d dest r oy a c i t y. Somet hi ng t o
t el l t hei r ki ds about .

Sl i de: Agnew wi t h Fat Man Pi t i n Mg box

 [ S30]

Her e i s Har ol d Agnew car r yi ng t hat magnesi um box, cont ai ni ng t he
cor e f or t he Fat Man bomb.

Af t er t he Hi r oshi ma bombi ng, our gr oup l i st ened i nt ent l y t o t he
r adi o, expect i ng nai vel y t o hear t hat Japan had sur r ender ed, and we
coul d go home. But we wer e al er t ed t o be r eady f or t he next
mi ssi on on August 9t h, i f t he weat her was f avor abl e.  Thi s t i me
Al var ez deci ded we shoul d not r i sk t he sci ent i st s on t he mi ssi on,
but shoul d l et our SED sol di er s do i t . So he asked us each, Agnew
and me, whom we had t r ai ned t o do our j ob on a mi ssi on. I sai d I
had not hear d hi m t el l us we shoul d t r ai n anyone, and I had not
t r ai ned anybody.

So he sai d Then woul d you mi nd goi ng and doi ng t he j ob? I t ol d hi m
I had expect ed t o do i t , and I woul d do i t . Then he t hought f or a
moment  and sai d t hat i f I went on t hi s mi ss i on, I woul d be t he onl y
per son who had been at al l of t he f i r s t t hr ee bomb expl osi ons.  So I
l i ke t o j oke t hat t he r eason f or my havi ng t hi s di st i nct i on i s t hat
I f ai l ed t o obey or der s .  Ac t ual l y I had not des i gned t he
el ect r oni c r ecor di ng equi pment t o be " Pl ug and Pl ay" so i t woul d
have been pr obl emat i c t o have anyone el se use i t .
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Anot her i nt er est i ng si del i ght i s t hat at t hi s poi nt Al var ez
r eal i zed t hat our par achut e canni st er s woul d f al l unscat hed on t he
ci t y t hat was bombed, and t hey woul d be a per f ec t ai r mai l message
del i ver y vehi cl e. So he and Phi l l i p Mor r i son and Bob Ser ber got
t oget her and composed a l et t er t o a Japanese physi cs Pr of essor at
t he Uni ver si t y of Tokyo,  Pr of essor Sagane. They had known hi m when
he vi si t ed Ber kel ey bef or e t he war . They t ol d Sagane t hat t hi s was
a nucl ear bomb, and t hey asked hi m t o convey t o t hei r hi gh command
what t hat i mpl i ed about mor e dest r uct i on t o come, unl ess t hey qui t
t he war . So t hey wr ot e i t i n t r i pl i cat e and t aped t he envel opes t o
t he t hr ee canni st er s t hat woul d be dr opped on Nagasak i .  Accor di ng
t o Al var ez, t he mi l i t ar y f ound t he canni st er s and t he l et t er s, and
r ead t hem. But t he l et t er  di d not get t o Pr of . Sagane unt i l af t er
t he war was over .

Sl i de: Fat Man bomb

Her e' s t he Fat Man bomb, bei ng wor ked on i n t he bomb assembl y
bui l di ng.
So we l oaded up t he Gr eat Ar t i st e wi t h a new set of par achut e
gauges i n t he bomb bay. I had t wo of our SED' s,  Wal t er Goodman and
Jesse Kupf er ber g, as oper at or s t o go wi t h me.  Thi s t i me t her e wer e
no br i ght l i ght s and busy phot ogr apher s as t he Fat Man bomb was
l oaded i nt o t he bomb bay of " Bock ' s Car " .

At t he br i ef i ng we wer e t ol d t hat t he t ar get ci t y woul d be Kokur a,
whi ch had a maj or mi l i t ar y ar senal , and t he al t er nat e was Nagasaki .
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At t hi s t i me t her e wer e ver y f ew Japanese c i t i es whi ch had not yet
been bombed out by t he dai l y r ai ds of  t he 20t h Ai r f or ce. Sever al
had been hel d expl i c i t l y of f l i mi t s, as A- bomb t ar get s. These
i nc l uded Hi r oshi ma, Kokur a and Nagasak i .

The f l i ght Nor t h t o Japan went wel l , t o t he r endezvous poi nt , t he
Japanese i sl and of Yakushi ma. But when we got t her e, Char l es
Sweeney f l y i ng Bock' s Car was t her e wi t h t he bomb, but wher e was
" Ful l House" , t he t hi r d obser ver pl ane? I t woul d have been easy t o
have cal l ed t hem on t he r adi o, but we wer e under st r i ct or der s f or
r adi o si l ence, t o avoi d l et t i ng t he Japanese know t hat a r ai d was
i mmi nent .  Sweeney and we c i r cl ed f or most of an hour hopi ng t he
obser ver pl ane woul d show up, but t he weat her pl anes r epor t ed t hat
weat her was c l osi ng i n over " Tar get " , and Sweeney was al so get t i ng
l ow on gas, so we st ar t ed cl i mbi ng and headi ng f or Kokur a. As we
appr oached t he ci t y he hoped t hat t her e woul d be an openi ng i n t he
cl ouds. We wer e under or der s not t o bomb usi ng r adar si ght i ng,
vi sual s i ght i ng onl y. But no openi ngs appear ed, So he dec i ded t o
t r y agai n, ci r c l i ng ar ound t o appr oach t he ci t y agai n by t he pr e-
or der ed pat h. Agai n t he ci t y was obscur ed, so Sweeney t r i ed once
mor e, wi t h t he same r esul t .  Each t i me ar ound t ook about f i f t een
mi nut es. Thi s ci t y was wel l def ended by t hei r mor e advanced
ant i ai r c r af t guns, so each t i me we came ar ound t he f i r e got mor e
i nt ense and accur at e.

At t hat poi nt Sweeney gave up on Kokur a, and headed st r ai ght f or
t he secondar y t ar get , Nagasaki . He t ol d hi s bombar di er ,  Ker mi t
Beahan, t o dr op t he bomb by r adar , i f necessar y.  Ther e was no way
he coul d car r y t hat 5- t on bomb back t o Ti ni an. They appr oached
Nagasaki by t he most di r ect r out e, and dr opped t he bomb. Beahan
sai d af t er war d t hat t he cl ouds mi r acul ousl y par t ed at t he l ast
mi nut e, so he coul d cl ai m i t was dr opped by vi sual si ght i ng. I
woul d l i ke t o bel i eve hi m, but many do not .  We saw t he f l ash of
t he Fat Man bomb come i n t hr ough t he wi ndow.  We made our
measur ement s. Agai n, my det onat or s must have wor ked!  The bomb
mi ssed t he ai mi ng poi nt by mor e t han a mi l e, but wi t h an A- bomb
t hat i s not t oo bad.  And we hear d l at er t hat t he bomb cent er ed on
t he Mi t subi shi i r on wor ks. The deat h t ol l was much smal l er t han at
Hi r oshi ma, but t hat was not  bad. We had demonst r at ed agai n t he
dest r uct i ve power  of our weapons, wi t h f ur t her i ncent i ve f or Japan
t o qui t t he war .

Sl i de: Nagasaki mushr oom cl oud ( LAMS ?) [ S31]
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Ther e' s t he mushr oom cl oud. I have no i dea who t ook t hi s gr eat
pi c t ur e.
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* * * * * * * * * * * * * * * * * * * * * * * * *
Leavi ng Nagasaki ,  Sweeney was despar at el y shor t of f uel . He had
been car r yi ng t hat heavy bomb a l ong way. He headed st r ai ght f or
t he i sl and of Oki nawa, wher e we had a smal l ai r base, r ecent l y t aken
f r om t he Japanese by t he Mar i nes i n a bl oody bat t l e.  He r adi oed
t he base t hat he was comi ng i n, but when t hey hear d t hat he was i n
a B29, t hey answer ed t hat t hei r r unways wer e much t oo shor t f or hi m
t o l and. He woul d end up i n t he dr i nk . He sai d he was comi ng i n
anyway, and l anded wi t h r unway t o spar e. The answer  was t hat our
speci al pl anes wer e equi pped wi t h r ever si bl e pi t ch pr opel l er s,
whi ch wer e ver y secr et . They made al l t he di f f er ence. We l anded
t oo, and we gassed up f or t he 1500 mi l e t r i p back t o Ti ni an. We
had some f ood whi l e t hat was goi ng on. Nobody dar ed t o ask us t he
secr et of our saf e l andi ng on such a shor t r unway.
* * * * * * * * * * * * * * * * * * * * * * * * * * * ( 1. 1 mi nut es)
We ar r i ved back on Ti ni an at 10: 30 t hat ni ght . Ther e was no
cer emony, no r epor t er s. Someone came f r om t he mess hal l and t ol d
us t hey had saved us some f ood.

Now our Al var ez cr ew coul d r el ax, because we knew t hat t her e wer e
no mor e A- bombs avai l abl e t o be del i ver ed, and no mor e woul d be
f or t hcomi ng f or many weeks. Japan must sur el y sur r ender sooner
t han t hat .  Gener al Gr oves or der ed t hat we must st ay unt i l Japan
sur r ender s, and t her e has been enough of an occupat i on t o ensur e
t hat peace wi l l pr evai l .  So we wer e t o be t her e f or sever al mor e
weeks.

So we di d r el ax, and wr ot e l et t er s home, and st ar t ed t o expl or e t he
i sl and, i n a j eep.
Sl i de: Gang i n f r ont of  ol d Jap HQ ( My Pi ct ur es) [ S32]
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Her e we ar e st andi ng i n f r omt of t he bombed- out r emai ns of t he
Japanese mi l i t ar y headquar t er s f or t he i sl and.

On August 14t h Japan sur r ender ed, and f i nal l y t hr ee weeks l at er we
wer e gi ven t he go- ahead t o l eave  Ti ni an.  We f l ew out on Sept ember
7t h, agai n i n one of t hose Gr een Hor net pl anes.

Sl i de: Mai n Gat e
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Back at Los Al amos t her e was l ot s of r ej oi c i ng.  " We won t he War ! " .  
But sever al i mpor t ant peopl e wer e havi ng pangs of consci ence, most
not abl y Oppenhei mer . Yes we had st opped t he war t i me ki l l i ng, but
we had k i l l ed a l ot of peopl e wi t h our bombs, and wor st of al l we
had l et t he geni e out of t he bot t l e, and now nuc l ear war woul d be a
spect er f or t he wor l d t o f ace.

But Al var ez t ook t he vi ew t hat sc i ent i st s wer e bound t o event ual l y
di scover t he f i ssi on pr ocess, so t he bomb was i nevi t abl e, and we
coul d be t hankf ul t hat i t was not devel oped f i r s t by our enemi es.
Thi s i s not so f ar - f et ched, si nce f i ss i on was di scover ed i n Ger many
i n 1938 by Hahn and Mei t ner , i t j ust was not agr essi vel y f ol l owed
up by t he Naz i s.  Hi t l er consi der ed Nucl ear Phys i cs " Jewi sh
Physi cs" .

Oppi e f el t especi al l y r esponsi bl e f or t hi s nucl ear wor r y, and he
made publ i c s t at ement s of r emor se.  I t hi nk i t was because of t hi s
t hat Oppi e was f or gi ven by t he 1945 Peace Act i v i st s i n t he Phys i cs
communi t y. I nst ead he became t hei r  her o. But Al var ez was not
f or gi ven, and he suf f er ed publ i c i nsul t s as a war monger .  The same
f or  Er nest Lawr ence. The Peace act i v i st s sounded l i ke t hey wi shed
we had l ost t he war , or at l east t hat i t had ended i n a bl oody
st al emat e.
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But Al var ez and Lawr ence and t he Ber kel ey Radi at i on Labor at or y had
t he st r ong suppor t of t he At omi c Ener gy Commi ssi on and i t s f undi ng,
and t hey went on t o bl aze such a br i l l i ant pat h of sc i ent i f i c
di scover i es wi t h t hei r new hi gh- power ed at om smasher s and det ec t or s
t hat t hey coul d not be i gnor ed.

I t hi nk t hat t he gr eat est t r i but e t o t he wor k of Los Al amos and i t s
cont i nued wor k i s t he f act t hat t her e have been no war s bet ween
maj or power s si nce 1945.

And I ' m cer t ai nl y gl ad t o be known as par t of t hat  Los Al amos
t r adi t i on.

And I and my f r i ends wi l l cer t ai nl y be pr ay i ng f or you as you
t ackl e t he pr esent chal l enges, whi ch I can onl y i magi ne when I
wat ch t he eveni ng News.

So t hat ' s a good pl ace t o l eave t he st or y. Thank you.
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