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T
his is 

the 
sto

ry o
f one 

o
f the 

greatest scientific 
achievem

ents o
f all tim

e. It is the story o
f the founding o

f 
Los 

A
lam

os 
N

ational 
Laboratory 

and 
its 

successful 
secret m

ission 
to 

create 
the 

first atom
ic 

bom
b, 

the 
w

eapon that ended W
orld W

ar II. 
Inform

ation fo
r this sto

ry w
as com

piled and edited 
from

 previously published articles and brochures on Los 
A

lam
os h

isto
ry w

ritten by Laboratory em
ployees. 
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P
A

R
T I 

startin
g

 
p

o
in

t 
m

ilitary &
 scien

tific 
realities of 1943 

M
ilita

ry co
n

sid
e

ra
tio

n
s had g

o
ve

rn
e

d
 the d

e
cisio

n
, 

b
y 1943, th

a
t an a

to
m

ic b
o

m
b

 w
as d

e
sira

b
le

, as a m
eans 

fo
r b

rin
g

in
g

 W
o

rld
 W

ar II to
 an 

e
n

d
. S

cie
n

tific co
n

­
sid

e
ra

tio
n

s had g
o

ve
rn

e
d

 th
e

 d
e

cisio
n

 th
a

t an a
to

m
ic 

b
o

m
b

 w
as p

ro
b

a
b

ly feasible. T
e

ch
n

o
lo

g
ica

l co
n

sid
e

ra
­

tio
n

s (a
lre

a
d

y b
e

in
g

 w
o

rrie
d

 a
b

o
u

t, th
o

u
g

h
 th

e
y w

e
re

 
a

lm
o

st e
n

tire
ly in

 th
e

 realm
 o

f th
e

 u
n

kn
o

w
n

) had m
a

d
e

 
it o

b
vio

u
s th

a
t th

e
 a

to
m

ic b
o

m
b

 w
o

u
ld

 n
o

t b
e

 b
u

ilt in 
a day o

r a m
o

n
th

 o
r a year. 

T
he m

ilita
ry p

ictu
re

 w
as g

rim
. T

he U
S

A
 w

as at w
a

r 
w

ith
 Japan, G

e
rm

a
n

y, and Ita
ly. A

m
e

rica
n

 naval p
o

w
e

r 
had n

o
t ye

t re
co

ve
re

d
 fro

m
 th

e
 d

isa
ste

r at P
eari.H

arbor. 
T

h
e

 Japanese 
h

a
d

 
co

n
q

u
e

re
d

 
th

e
 

P
h

ilip
p

in
e

s, a
n

d
 

Japanese 
naval 

p
o

w
e

r w
as 

at 
its 

h
e

ig
h

t. 
A

m
e

rica
n

 
so

ld
ie

rs w
e

re
 h

e
a

vily engaged in
 N

o
rth

 A
frica a

n
d

 else­
w

h
e

re
. T

he G
e

rm
a

n
s had b

a
re

ly b
e

g
u

n
 to su

ffe
r th

e
 

reverses th
a

t w
o

u
ld

 tu
rn

 th
e

 tid
e

 o
f w

a
r against th

e
m

. 
(T

hey su
rre

n
d

e
re

d
 El A

la
m

e
in

 late in
 1942 and S

ta
lin

g
ra

d
 

in
 1943.) G

e
rm

a
n

 scie
n

tists w
e

re
 w

o
rk

in
g

-
n

o
 A

m
e

ri­
can kn

e
w

 h
o

w
 in

e
ffe

c
tiv

e
ly

-
to

w
a

rd
 an a

to
m

ic b
o

m
b

. 
T

he scie
n

tific p
ictu

re
 w

as e
xcitin

g
. T

he p
h

e
n

o
m

e
n

o
n

 
o

f u·ranium
 

fissio
n

 
had 

b
e

e
n

 
o

b
se

rve
d

 several 
years 

e
a

rlie
r a

n
d

 had b
e

e
n

 co
rre

ctly in
te

rp
re

te
d

 b
e

fo
re

 1940. 
It w

as kn
o

w
n

 th
a

t at least o
n

e
 kin

d
 o

f u
ra

n
iu

m
 n

u
cle

u
s 

w
o

u
ld

 
d

ivid
e

 (ro
u

g
h

ly in
 

half) 
u

p
o

n
 a

b
so

rp
tio

n
 o

f a 
n

e
u

tro
n

, a
n

d
 th

a
t th

is re
a

ctio
n

 lib
e

ra
te

d
 e

n
e

rg
y p

lu
s 

m
o

re
 

n
e

u
tro

n
s. 

In 
D

e
ce

m
b

e
r 1942 

a C
h

ica
g

o
 g

ro
u

p
 

u
n

d
e

r E
n

rico
 F

erm
i had su

cce
e

d
e

d
 in

 
b

rin
g

in
g

 a
b

o
u

t 
th

e
 w

o
rld

's first m
a

n
-m

a
d

e
 n

u
cle

a
r chain re

a
ctio

n
 -

a re
a

ctio
n

 in
 w

h
ich

 th
e

 n
e

u
tro

n
s fro

m
 fissio

n
 caused 

fu
rth

e
r fissio

n
 at a su

sta
in

e
d

 le
ve

l. 
T

he te
ch

n
o

lo
g

ica
l p

ictu
re

 w
as ve

ry n
e

a
rly a b

la
n

k, 
so far as a

to
m

ic b
o

m
b

s w
e

re
 co

n
ce

rn
e

d
. T

his w
as tru

e
 

n
o

t o
n

ly b
e

ca
u

se
 n

o
 o

n
e

 h
a

d
 e

ve
r trie

d
 to

 b
u

ild
 an 

a
to

m
ic b

o
m

b
, b

u
t because so m

u
ch

 fu
n

d
a

m
e

n
ta

l scie
n

­
tific research re

m
a

in
e

d
 to

 b
e

 d
o

n
e

 b
e

fo
re

 a
n

yo
n

e
 e

ve
r 

co
u

ld
. 

E
n

o
u

g
h

 w
as kn

o
w

n
 a

lre
a

d
y to

 su
g

g
e

st th
e

 m
a

g
n

itu
d

e
 

o
fth

e
 task, b

o
th

 scie
n

tifica
lly a

n
d

 te
ch

n
o

lo
g

ica
lly. I tw

a
s 

k
n

o
w

n
, 

fo
r in

sta
n

ce
, th

a
t th

e
 e

sse
n

tia
l fissio

n
a

b
le

 
m

a
te

ria
l -

th
e

 h
e

a
rt o

f th
e

 b
o

m
b

 -
w

o
u

ld
 b

e
 h

a
rd

 to
 

p
re

p
a

re
. 

. 
F

e
rm

i's h
isto

ric "p
ile

" co
n

siste
d

 o
f g

ra
p

h
ite

 b
lo

cks 
. ~
z
:
 w~ 

L 2 lJO
 ~lumps o

f n
a

tu
ra

l u
ra

n
iu

m
. N

a
tu

ra
l u

ra
n

iu
m

 is m
o

re
 

~
 

-
th

a
n

 99%
 U

-238, a heavy iso
to

p
e

 u
n

fit fo
r use in

 a b
o

m
b

 
:" ;: :'. 

. 
. . 

b
e

ca
u

se
 o

f its te
n

d
e

n
cy to

 ca
p

tu
re

 n
e

u
tro

n
s w

ith
o

u
t 

),·:Jr1t:; ;.! :::.:!; · ·, ~ ,; 
f! 

-
-....... -~ 

... ~ 
d 

J 
\: ·l ·~ i 



0 

The m
ilita

ry p
ictu

re
 w

as g
rim

 in
 1943. R

ight: 
A

n
ti-a

ircra
ft gunners on U

S
S

 
S

angam
on fig

h
t o

ff b
u

rn
in

g
 Japanese K

am
ikaze p

la
n

e
. O

p
p

o
site

: A
s 

o
n

e
 A

m
erican sco

u
t falls in

 Ita
ly, h

is com
rades d

a
rt in

to
 a d

o
o

rw
a

y fo
r 

tem
porary sh

e
lte

r fro
m

 th
e

 barrage. 

fissio
n

in
g

. 
U

ra
n

iu
m

-2
3

5
, 

th
e

 
lig

h
te

r 
iso

to
p

e
 

n
e

e
d

e
d

 
fo

r a w
e

a
p

o
n

, m
a

ke
s u

p
 a

b
o

u
t se

ve
n

-te
n

th
s o

f o
n

e
 p

e
r 

ce
n

t o
f n

a
tu

ra
lly o

c
c
u

rrin
g

 u
ra

n
iu

m
. S

e
p

a
ra

tin
g

 U
-235 

fro
m

 th
e

 m
o

re
 a

b
u

n
d

a
n

t iso
to

p
e

s is e
xtre

m
e

ly d
ifficu

lt, 
sin

ce
 th

e
 ch

e
m

ica
l b

e
h

a
vio

r o
f th

e
 tw

o
 iso

to
p

e
s o

ffe
rs 

n
o

 d
iffe

re
n

ce
s g

re
a

t e
n

o
u

g
h

 to
 fo

rm
 th

e
 basis o

f an 
e

fficie
n

t ch
e

m
ica

l se
p

a
ra

tio
n

 p
ro

ce
ss. 

S
lig

h
t d

iffe
re

n
ce

s in
 p

h
ysica

l b
e

h
a

vio
r in

clu
d

e
 th

e
 

fa
ct th

a
t a

to
m

s o
f U

-235 d
iffu

se
 th

ro
u

g
h

 p
o

ro
u

s m
a

te
ria

l 
a

t a so
m

e
w

h
a

t fa
ste

r rate th
a

n
 a

to
m

s o
f U

-238, a
n

d
 also 

th
f fa

ct th
a

t th
e

 tra
je

cto
ry o

f a fa
st-m

o
vin

g
 U

-235 io
n

 
(an a

to
m

 la
ckin

g
 o

n
e

 o
r m

o
re

 o
f its n

a
tu

ra
l e

le
ctro

n
s} 

w
ill b

e
n

d
 slig

h
tly m

o
re

, in
 a g

ive
n

 tra
n

sve
rse

 m
a

g
n

e
tic 

fie
ld

, th
a

n
 th

e
 tra

je
cto

ry o
f a

n
y a

cco
m

p
a

n
yin

g
 io

n
s o

f 
U

-238. B
o

th
 o

f th
e

se
 slig

h
t b

e
h

a
vio

ra
l d

iffe
re

n
ce

s (as 
w

e
ll as o

th
e

rs, e
ve

n
 less p

ro
m

isin
g

} w
e

re
 u

n
d

e
r in

te
n

­
sive

 stu
d

y b
y 1941. 

In 1943 
a se

p
a

ra
tio

n
 

p
la

n
t based 

o
n

 th
e

 d
iffe

re
n

t 
d

iffu
sio

n
 rates w

as b
u

ilt in
 O

a
k R

id
g

e
, T

e
n

n
e

sse
e

, to
 

p
ro

d
u

ce
 e

n
rich

e
d

 u
ra

n
iu

m
 (u

ra
n

iu
m

 co
n

ta
in

in
g

 m
o

re
 

th
a

n
 th

e
 n

a
tu

ra
l p

ro
p

o
rtio

n
 o

f U
-235} fo

r p
o

ssib
le

 use 
in

 a w
e

a
p

o
n

. A
t th

e
 tim

e
 o

f th
e

 fo
u

n
d

in
g

 o
f th

e
 Los 

A
la

m
o

s L
a

b
o

ra
to

ry, co
n

stru
ctio

n
 o

f th
e

 T
e

n
n

e
sse

e
 p

la
n

t 
had 

n
o

t ye
t b

e
g

u
n

. T
h

e
re

 w
as 

n
o

t e
n

o
u

g
h

 e
n

rich
e

d
 

u
ra

n
iu

m
 in

 th
e

 w
o

rld
 fo

r a sin
g

le
 b

o
m

b
, o

r e
ve

n
 fo

r 
sa

tisfa
cto

ry la
b

o
ra

to
ry in

ve
stig

a
tio

n
s o

f U
-235 b

e
h

a
vio

r. 
M

a
te

ria
l fo

r th
e

 first u
ra

n
iu

m
 b

o
m

b
 w

o
u

ld
 n

o
t b

e
 re

a
d

y 
fo

r m
o

re
 th

a
n

 a ye
a

r. 
M

in
u

te
 q

u
a

n
titie

s o
f a se

co
n

d
 fissio

n
a

b
le

 e
le

m
e

n
t, 

p
lu

to
n

iu
m

, h
a

d
 b

e
e

n
 cre

a
te

d
 at B

e
rke

le
y in

 th
e

 w
in

te
r 

o
f 1940-41. P

lu
to

n
iu

m
 d

o
e

s n
o

t o
ccu

r in
 n

a
tu

re
, b

u
t can 

b
e

 fo
rm

e
d

 
fro

m
 

u
ra

n
iu

m
-2

3
8

 th
ro

u
g

h
 

a co
m

p
lica

te
d

 
series o

f e
ve

n
ts b

e
g

in
n

in
g

 w
ith

 th
e

 ca
p

tu
re

 o
f n

e
u

tro
n

s 
b

y
 th

e
 u

ra
n

iu
m

. T
h

e
 c

o
n

s
tru

c
tio

n
 o

f n
u

cle
a

r re
a

cto
rs 

to
 fu

rn
ish

 n
e

u
tro

n
s fo

r th
is p

ro
ce

ss b
e

g
a

n
 in

 1943 at 
O

a
k R

id
g

e
, T

e
n

n
e

sse
e

 (o
n

 a sm
a

ll scale) a
n

d
 H

a
n

fo
rd

, 
W

a
s
h

in
g

to
n

 
(o

n
 

a 
la

rg
e

 
sca

le
). 

A
t 

th
e

 
tim

e
 
o

f th
e

 
fo

u
n

d
in

g
 

o
f 

Los 
A

la
m

o
s 

L
a

b
o

ra
to

ry, 
all 

th
e

 w
o

rld
's

 
p

lu
to

n
iu

m
 c

o
u

ld
 still h

a
ve

 b
e

e
n

 p
ile

d
 o

n
 a p

in
h

e
a

d
, 

w
ith

 ro
o

m
 to

 sp
a

re
. 

T
h

u
s in

 Ja
n

u
a

ry 1943 n
o

t o
n

ly
 w

as th
e

re
 n

o
 fissio

n
­

a
b

le
 

m
a

te
ria

l 
fo

r 
b

o
m

b
-m

a
k
in

g
; 

co
n

stru
ctio

n
 
o

f th
e

 
T

e
n

n
e

sse
e

 
a

n
d

 
W

a
s
h

in
g

to
n

 
p

la
n

ts 
fro

m
 

w
h

ic
h

 
th

e
 

m
a

te
ria

l w
o

u
ld

 co
m

e
 h

a
d

 n
o

t e
ve

n
 b

e
g

u
n

. 
M

e
th

o
d

s
 
o

f d
e

visin
g

 a 
b

o
m

b
 d

e
riv

in
g

 its e
xp

lo
­

sive
 e

n
e

rg
y fro

m
 th

e
 fissio

n
 o

f U
-235 o

r P
u-239 w

e
re

 
p

u
re

ly
 sp

e
cu

la
tive

. 
T

h
e

 
e

n
g

in
e

e
rin

g
 e

ffo
rt w

a
s e

n
-

tire
ly in

 th
e

 fu
tu

re
, a

n
d

 it w
o

u
ld

 d
e

p
e

n
d

 h
e

a
vily o

n
 th

e
 

re
su

lts o
f p

h
ysica

l, ch
e

m
ica

l, a
n

d
 m

e
ta

llu
rg

ica
l stu

d
ie

s 
o

f th
e

 tw
o

 p
o

ssib
le

 co
re

 m
a

te
ria

ls. T
h

e
se

 stu
d

ie
s w

o
u

ld
 

h
a

ve
 

to
 

b
e

 
m

a
d

e
 o

n
 

e
xtre

m
e

ly sm
a

ll 
q

u
a

n
titie

s o
f 

u
ra

n
iu

m
 a

n
d

 p
lu

to
n

iu
m

, so th
a

t th
e

 n
e

ce
ssa

ry kn
o

w
l­

e
d

g
e

 w
o

u
ld

 
b

e
 

g
a

in
e

d
 b

y th
e

 
tim

e
 

la
rg

e
r q

u
a

n
titie

s 
sh

o
u

ld
 b

e
co

m
e

 a
va

ila
b

le
. 

T
h

u
s 

it w
a

s 
th

a
t th

e
 

Los 
A

la
m

o
s 

L
a

b
o

ra
to

ry, 
o

r 
P

ro
je

ct Y
 as 

it w
as ca

lle
d

, b
e

ca
m

e
 th

e
 cru

cia
l p

a
rt o

f 
a su

p
e

r-se
cre

t n
a

tio
n

w
id

e
 research a

n
d

 d
e

ve
lo

p
m

e
n

t 
p

ro
g

ra
m

 k
n

o
w

n
 as th

e
 M

a
n

h
a

tta
n

 E
n

g
in

e
e

r D
istrict o

f 
th

e
 

W
a

r 
D

e
p

a
rtm

e
n

t. 
W

h
ile

 
o

th
e

r 
g

ro
u

p
s
 
w

o
rk

e
d

 
to

w
a

rd
 d

e
v
e

lo
p

m
e

n
t a

n
d

 p
ro

d
u

c
tio

n
 o

f m
a

te
ria

ls, th
e

 
m

issio
n

 
o

f 
th

e
 

L
a

b
o

ra
to

ry
, 

u
n

d
e

r 
th

e
 
d

ire
c
tio

n
 
o

f 
J. R

o
b

e
rt O

p
p

e
n

h
e

im
e

r, w
a

s to
 p

e
rfo

rm
 th

e
 necessary 

re
se

a
rch

, d
e

ve
lo

p
 th

e
 te

ch
n

o
lo

g
y a

n
d

 th
e

n
 to

 p
ro

d
u

ce
 

th
e

 a
ctu

a
l b

o
m

b
s in

 tim
e

 to
 a

ffe
ct th

e
 o

u
tco

m
e

 o
f th

e
 

w
a

r. T
h

e
 sto

ry o
f h

o
w

 th
is w

as 
d

o
n

e
, in

 th
e

 face o
f 

th
e

 p
ro

b
le

m
s
 ju

st su
g

g
e

ste
d

 a
n

d
 o

th
e

r p
ro

b
le

m
s so

o
n

 
to

 
b

e
 e

n
c
o

u
n

te
re

d
, 

has 
a

lre
a

d
y b

e
co

m
e

 a classic o
f 

scie
n

ce
 a

n
d

 e
n

g
in

e
e

rin
g

. It b
e

g
in

s w
ith

 th
e

 ch
o

ice
 o

f 
a site

 fo
r th

e
 

la
b

o
ra

to
ry th

a
t w

as to
 

b
e

co
m

e
, in

 th
e

 
w

o
rd

s o
f I. I. R

abi, "th
e

 first lin
e

 o
f d

e
fe

n
se

 o
f th

e
 U

n
ite

d
 

S
ta

te
s." 

A
s 

th
e

 
fo

llo
w

in
g

 ch
a

p
te

r w
ill 

sh
o

w
, 

g
e

o
lo

g
y a

n
d

 
g

e
o

g
ra

p
h

y p
la

ye
d

 a re
m

o
te

 b
u

t fin
ite

 p
a

rt in
 th

e
 selec­

tio
n

 
o

f th
e

 
lo

ca
tio

n
 

o
n

 
th

e
 

P
a

ja
rito

 
P

la
te

a
u

 in
 

N
e

w
 

M
e

xico
's 

je
m

e
z 

M
o

u
n

ta
in

s -
a

n
 

iso
la

te
d

 
sch

o
o

l 
fo

r 
b

o
ys w

ith
 "a

d
e

q
u

a
te

 q
u

a
rte

rs fo
r th

e
 30 scie

n
tists" w

h
o

 
w

e
re

 a
ll th

e
 p

ro
je

c
t w

o
u

ld
 n

e
e

d
, o

r so th
e

 fo
u

n
d

in
g

 

fa
th

e
rs th

o
u

g
h

t. 
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th
e p

lace 
E

arly m
ap m

akers, looking at the rectangular block of 
the Jem

ez 
M

ountain 
range 

in 
northern 

N
ew

 
M

exico, 
apparently noted w

ith only passing interest the circular 
shape form

ed by a series of peaks near the center. 
T

he great circle, if they n
o

ted
 it at all, 

m
ust have 

ap
p

eared
 to th

em
 to

 b
e m

erely a curious set o
f co

n
n

ect­
ed

 m
ountain valleys, 8,500 feet above sea level, separat­

ed
 by conical hills ranging in size from

 knobs to 11,000-
foot m

ountains. O
n

 their m
aps they gave th

ese lovely 
alpine valleys th

eir collective S
panish nam

e: lo
s V

alles 
del M

onte. T
he eastern

 rim
 o

f th
e circular range, over­

looking present-day lo
s A

lam
os, still bears th

e n
am

e o
f 

S
ierra de los V

alles. E
arly geological reports refer to th

e 
region as 

"th
e V

alles 
M

ountain volcanic cen
ter," o

r 
som

ething equally non-com
m

ittal. 
It w

as not until so
m

etim
e in th

e 1920's that th
e id

ea 
that this unusual g

eo
g

rap
h

ic feature m
ight actually b

e 
the rim

 of an an
cien

t an
d

 extinct volcano began to gain 
acceptance. T

here never w
as any question o

f th
e volcan­

ic origin o
f th

e Jem
ez range. E

ven to th
e untrained ey

e 
thick layers of volcanic ash, h

eap
s of b

u
rn

ed
 rock, co

n
e­

sh
ap

ed
 hills an

d
 fum

eroles, an
d

 bubbling hot sulfur 
springs, all 

give 
unm

istakable ev
id

en
ce o

f an 
o

p
en

 
passage to th

e u
n

d
erw

o
rld

 in th
e not-too-distant past. 

T
he 

Indian 
n

am
e "Jem

ez" 
m

ean
s "P

lace o
f th

e 
B

oiling S
prings." 

R
elief m

aps an
d

 aerial p
h

o
to

g
rap

h
y

 clearly said th
at 

h
ere w

as o
n

ce a h
u

g
e volcano, b

u
t only served to start 

an
o

th
er argum

ent. O
n

e g
ro

u
p

 o
f geologists claim

ed th
e 

big hole really w
as a crater, th

e to
p

 o
f a volcano. If this 

w
ere true, it w

o
u

ld
 b

e th
e largest know

n in th
e w

orld, 
so

m
e 50 

m
iles aro

u
n

d
 and en

co
m

p
assin

g
 nearly 200 

sq
u

are m
iles. T

he o
th

er g
ro

u
p

 insisted it w
as a caldera, 

th
e huge sau

cer left w
h

en
 a volcano collapses 

u
p

o
n

 
itself after having sp

ew
ed

 ali its insides out. T
here are 

lots of big calderas, so
m

e even bigger than this o
n

e. 
C

larence S. 
R

oss o
f th

e U
.S

. G
eological S

urvey, w
h

o
 

d
ev

o
ted

 30 years to studying this region, b
ecam

e certain 
it is a caldera. 

T
he caldera an

d
 th

e su
rro

u
n

d
in

g
 peaks ·are th

e final 
result o

f a series o
f upheavals dating back p

erh
ap

s ten
 

m
illion years an

d
 co

n
tin

u
in

g
 d

o
w

n
 to a few

 ten
s o

f th
o

u
­

sands o
f years ago. C

o
n

e-sh
ap

ed
 peaks o

f varied size 
rising w

ithin th
e caldera, including 11 ,250-foot R

ed
o

n
d

o
 

·P
eak, are know

n to b
e seco

n
d

ary
 volcanic u

p
th

ru
sts. 

T
hey cam

e into ex
isten

ce after th
e original volcano 

collapsed to
 form

 th
e great basin. T

he basin itself o
n

ce 
w

as a lake w
hich left w

ave terraces visible today alo
n

g
 

th
e high rim

. A
ges ago th

e lake cu
t th

ro
u

g
h

 th
e rim

 an
d

 
d

rain
ed

 aw
ay d

o
w

n
 w

h
at is n

o
w

 th
e Jem

ez R
iver g

o
rg

e. 

T
he 

lush, grassy valleys 
betw

een 
th

e secondary 
peaks inside th

e basin have S
panish nam

es, like m
ost 

places in N
ew

 M
e
x

ic
o

-
V

a
lle

 G
rande, V

alle Jaram
illo, 

V
alle d

e los P
osos, V

alle S
anta R

osa, V
alle S

an A
ntonio. 

O
n

e o
f th

e valleys, th
e V

alle G
rande, is 

best know
n 

b
ecau

se it is the only o
n

e alongside a public road, S
tate 

H
ighw

ay 4. It is th
e largest valley in th

e group, b
u

t it is 
only a fraction o

f th
e caldera. H

ow
ever, its nam

e often 
appears on m

aps an
d

 is popularly ascribed to the entire 
basin. T

he erro
r probably w

ill stick. 
T

he erro
r is understandable. T

he V
alle G

rande itself 
is h

u
g

e en
o

u
g

h
, a vast sea o

f grass on w
hich great herds 

o
f cattle an

d
 sh

eep
 ap

p
ear as ants. Interm

ediate for­
ested

 hills block th
e view

 of distant adjoining valleys, so 
that only from

 an airplane up 15,000 feet o
r m

ore is it 
possible to see th

e w
h

o
le caldera. In w

inter, w
hen th

e 
m

ain peaks stan
d

 starkly aro
u

n
d

 th
e blanket of snow

 
th

at fills 
th

e valleys, th
e circular sh

ap
e is 

particularly 
ev

id
en

t from
 th

e air. B
ut planes have b

een
 flying over 

th
e range only a sh

o
rt tim

e
-

actually since W
orld W

ar 
II. 

T
h

e 
p

lace n
am

es w
ere estab

lish
ed

 
long b

efo
re 

p
eo

p
le could view

 th
e w

h
o

le m
agnificent panoram

a. So 
if you calf it all th

e V
alle G

ran
d

e, not m
any w

ill argue th
e 

point. 
In th

e 1880's th
e V

alle G
ran

d
e w

as used for m
aneu­

vers by soldiers from
 S

anta F
e's Fort M

arcy, w
ho built a 

log fort o
n

 E
ast Jem

ez C
reek. N

avajo hogans w
ere stand­

ing alo
n

g
 a 

rid
g

e 
b

o
rd

erin
g

 V
alle 

T
o

led
o

, 
in 

th
e 

n
o

rth
east sectio

n
, until recen

t tim
es. A

paches and U
tes 

also p
assed

 this w
ay in an

cien
t tim

es. 
S

o
m

ew
h

ere in 
this p

erio
d

, also, a saw
yer n

am
ed

 
B

uckm
an started a m

ill, o
n

e o
f several in th

e region, and 
h

au
led

 
lu

m
b

er to
 

th
e 

narrow
-guage 

railroad station 
across th

e R
io G

ran
d

e from
 W

hite R
ock, at w

hat cam
e to 

b
e know

n as 
B

uckm
an's station. 

lo
g

g
in

g
 operations 

have co
n

tin
u

ed
 off an

d
 o

n
 d

o
w

n
 to th

e present-day in 
th

e caldera an
d

 aro
u

n
d

 it. 
N

ext to th
e g

reat jem
ez C

aldera, th
e V

alle G
rande, 

an
d

 
th

e 
high 

p
eak

s, 
p

ro
b

ab
ly

 th
e m

o
st p

ro
m

in
en

t 
geological feature 

of th
e 

region 
is 

th
e long, narrow

 
plateau that ex

ten
d

s along an
d

 halfw
ay u

p
 th

e eastern 
slo

p
e o

f th
e Jem

ez range, overlooking th
e R

io G
rande. 

E
dgar l. H

ew
ett, early-day archaeologist, nam

ed it 
P

ajarito (little B
ird) P

lateau. L
ying at an altitude o

f be­
tw

een
 6,300 an

d
 7,300 feet ab

o
v

e sea level, this w
o

o
d

ed
, 

volcanic b
en

ch
 averages a m

ile o
r tw

o o
r th

ree in w
idth. 

It is severely in
d

en
ted

 alo
n

g
 its eastern ed

g
e by a series 

o
f d

eep
 vertical can

y
o

n
s, w

h
ere m

ulti-colored layers of 
volcanic d

ep
o

sits are ex
p

o
sed

 by erosion. B
acked up 

against 10,000-foot p
eak

s, th
e plateau is covered thickly 

H
ig

h
 a

ltitu
d

e
 vie

w
 sh

o
w

s ru
g

g
e

d
 ca

n
yo

n
-p

ie
rce

d
 P

ajarito P
lateau b

e
lo

w
 th

e
 rim

 o
f th

e
 je

m
e

z C
aldera; 

part o
f th

e
 V

alle G
ra

n
d

e
 is visib

le
 u

p
p

e
r rig

h
t. 
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The V
alle G

rande, p
a

rt o
f a g

ia
n

t vo
lca

n
ic caldera in

 th
e

 je
m

e
z M

o
u

n
ta

in
s, is 8,500 fe

e
t a

b
o

ve
 sea le

ve
l. 

w
ith pinons, juniper, and m

any varieties of scru
b

 on its 
low

er slopes, an
d

 w
ith p

o
n

d
ero

sa pine, fir, sp
ru

ce, oak, 
and asp

en
 o

n
 its u

p
p

er levels. 
It supports num

erous 
sm

all stream
s, a few

 o
f w

hich are p
erm

an
en

t. T
he few

 
clearings are m

an-m
ade. 

N
om

ads probably w
an

d
ered

 over the plateau for 
centuries, as they did along th

e R
io G

rande, b
u

t they left 
no dates. T

here is no w
ay yet to d

ate w
ith any precision 

th
e countless petrogylphs that d

eco
rate the rocks of th

e 
region. M

ost of th
ese crude sym

bols are associated w
ith 

adjacent ruins, w
hich can b

e d
ated

 som
ew

hat by tree 
rings an

d
 by pottery and o

th
er relics. O

th
er "p

ictu
re 

ro
ck

s" 
are 

n
ear 

n
o

th
in

g
 an

d
 seem

in
g

ly
 

relate to
 

nothing. T
hey could b

e o
f any age. 

A
t 

B
andelier an

d
 at P

uye, T
sirege, T

siping, 
an

d
 

T
sankaw

i, from
 A

biquiu to C
ochiti, south-facing cliffs 

an
d

 adjoining m
esa to

p
s are th

e sites of countless ruins. 
It is difficult for a trained observer to get o

u
t o

f sight of a 
telltale 

m
o

u
n

d
 o

r cliff-opening that speaks o
f early 

P
ueblo occupancy, anyw

here along th
e length o

f th
e 

plateau. P
ottery sh

erd
s and obsidian flakes literally pave 

th
e g

ro
u

n
d

 in m
any places. (In

 central Los A
lam

os, be­
tw

een a sh
o

p
p

in
g

 cen
ter an

d
 th

e L
odge, is a partially 

excavated 
ruin 

o
f th

e 12th 
cen

tu
ry

, 
black-on-w

hite 

6 

pottery period, believed to b
e associated w

ith th
e large 

O
tow

i P
ueblo ruin in P

ueblo C
anyon. 

T
here is no visible evidence in all th

ese m
em

orabilia, 
how

ever, o
f any resid

en
ce on th

e plateau prior to ab
o

u
t 

1150 A
.D

. B
etw

een that tim
e an

d
 th

e S
panish occupa­

tion, m
any th

o
u

san
d

s o
f Indians evidently lived an

d
 

died o
n

 th
e plateau, farm

ing th
e valleys by 

day 
for 

sq
u

ash
 and b

ean
s an

d
 corn, retreating by night to th

e 
relative 

security o
f th

eir cliff dw
ellings. T

hey w
ere 

harrassed by A
paches from

 th
e so

u
th

, N
avajos an

d
 U

tes 
from

 th
e north, C

o
m

an
ch

es from
 

th
e east, and b

y a 
ch

an
g

in
g

 clim
ate. A

b
o

u
t th

e only factor in their favor 
w

as th
e ease of digging holes in th

e so
ft pum

ice cliffs for 
sto

rero
o

m
s b

eh
in

d
 their talus dw

ellings. H
ousing w

as 
ch

eap
 an

d
 plentiful an

d
 natural d

efen
ses w

ere at h
an

d
. 

N
othing else could have b

een
 easy. 

Indians existed h
ere, in so

m
e fashion, for p

erh
ap

s 
four h

u
n

d
red

 years, w
hen d

ro
u

g
h

t apparently d
ro

v
e 

th
em

 to th
e R

io G
ran

d
e b

o
tto

m
 lands. T

hey arrived just 
in tim

e to m
eet th

e S
panish C

o
n

q
u

istad
o

res, w
h

o
 m

ad
e 

th
eir first p

erm
an

en
t settlem

en
t in N

ew
 M

exico in 1598 
n

ear E
spanola. 

S
om

e caves alo
n

g
 low

er F
rijoles creek

 in B
andelier 

N
ational M

o
n

u
m

en
t are believed to

 have b
een

 a refuge, 



perhaps as late as 1700, for Indians fleeing the returning 
S

paniards after th
e P

u
eb

lo
 revolt o

f 1680. B
ut after that 

th
ere is a blank 

in 
th

e history o
f th

e w
hole P

ajarito 
P

lateau, until th
e arrival o

f th
e first h

o
m

estead
ers in th

e 
late 1880's. 

(A
t Puye C

liffs, o
n

 th
e S

anta C
lara Indian reservation, 

Indians from
 th

e n
earb

y
 P

ueblo celeb
rate annually a 

fiesta at th
e site

 o
f a partially resto

red
 ruin w

hich they 
b

eliev
e is 

th
eir an

cien
t h

o
m

esite. 
T

he celeb
ratio

n
 

attracts h
u

n
d

red
s of visitors each

 year. T
he S

anta C
lara 

Indians also 
m

aintain 
picnic, fishing a'nd 

recreation 
areas in beautiful S

anta C
lara C

anyon.) 

T
here can b

e little d
o

u
b

t that early hunters v
en

tu
red

 
into th

e forests o
f th

e Jem
ez for th

e d
eer, bear, elk and 

tu
rk

ey
 th

at still 
ab

o
u

n
d

 
th

ere. 
S

h
eep

h
erd

ers 
ai1d 

drovers from
 

th
e h

acien
d

as o
f th

e R
io 

G
rande valley 

d
o

u
b

tless grazed th
eir flocks in th

e high m
eadow

s an
d

 
in th

e great caldera. B
ut they left no record that th

e 
passage of a cen

tu
ry

 has n
o

t obliterated. 
T

he m
ountain m

en
 o

f th
e fur trade w

h
o

 o
p

en
ed

 th
e 

W
est late in 

th
e 18th cen

tu
ry

 m
ay have trap

p
ed

 th
e 

Jem
ez stre

a
m

s-th
e
re

 are still 
b

eav
er in 

th
e larger 

o
n

e
s-b

u
t th

ere is n
o

 m
ention o

f th
ese m

ountains in 
their scanty journals. It is know

n that they trap
p

ed
 th

e 
R

io G
ran

d
e and th

e C
h

am
a, an

d
 it is likely th

erefo
re that 

they trap
p

ed
 th

e tributaries o
f b

o
th

. 
T

he archaeological w
o

n
d

ers o
f th

e plateau w
ere first 

rep
o

rted
 in the 1880's by A

dolf B
andelier, for w

h
o

m
 th

e 
present-day national m

o
n

u
m

en
t is nam

ed, as a result o
f 

his explorations h
ere. For a sh

o
rt tim

e h
e lived w

ith th
e 

C
ochiti Indians, w

h
o

 claim
 F

rijoles C
anyon as o

n
e of 

th
eir ancestral 

h
o

m
es. 

H
e 

cam
p

ed
 in 

F
rijoles also, 

probably in o
n

e of th
e larger caves. From

 th
ese exper­

iences h
e o

b
tain

ed
 th

e m
aterial for his 

rom
antic his­

torical 
novel 

"T
h

e 
D

elight M
ak

ers," w
hich 

seeks to 
reconstruct th

e lives o
f prehistoric dw

ellers in F
rijoles 

C
anyon, now

 h
ead

q
u

arters for th
e m

o
n

u
m

en
t. 

N
ot only is th

e archaeological record o
f th

e plateau 
b

est preserved in B
andelier N

ational M
o

n
u

m
en

t, w
ith 

its 
m

u
seu

m
, g

u
id

ed
 to

u
rs and partially restored pre­

historic dw
ellings, b

u
t it is also th

e locale for so
m

e of th
e 

earliest p
erm

an
en

t settlem
en

ts o
n

 th
e plateau. 

A
 B

oston ju
d

g
e n

am
ed

 A
. J. A

bbott h
o

m
estead

ed
 

F
rijoles (B

ean) C
anyon ab

o
u

t 1907. A
bbott built a sto

n
e 

an
d

 log h
o

u
se an

d
 p

lan
ted

 an 
o

rch
ard

. S
om

e o
f his 

peach trees still 
b

lo
o

m
 every spring across from

 th
e 

u
p

p
er cam

p
g

ro
u

n
d

. 
In 1925 G

eo
rg

e an
d

 E
velyn Frey took over th

e place, 
know

n as T
en E

lders R
anch, an

d
 started a g

u
est ranch 

resort, ab
o

u
t a quarter-m

ile w
est o

f th
e p

resen
t visitor's 

cen
ter. T

hey b
ro

u
g

h
t su

p
p

lies in by cablew
ay from

 th
e 

cliff to
p

. G
uests h

ad
 to

 ride in o
n

 burro-back, d
o

w
n

 a 
dizzy zig-zag trail, after b

o
ard

in
g

 a buckboard at B
uck­

m
an o

n
 th

e tw
o-day jo

u
rn

ey
 from

 S
ante Fe, crossing th

e 

R
uins o

f th
e

 a
n

cie
n

t p
u

e
b

lo
 o

f T
yu

o
n

yi, as w
·e/1 as m

a
n

y p
re

h
isto

ric 
c
liff d

w
e

llin
g

s, are in
clu

d
e

d
 in

 B
a

n
d

e
lie

r N
a

tio
n

a
l M

o
n

u
m

e
n

t, 14 m
ile

s 
fro

m
 Los A

la
m

o
s. 

R
io G

ran
d

e on a rickety plank bridge that w
ashed o

u
t 

alm
ost every spring. Th~re w

as no road dow
n into the 

canyon until1933. 
T

he old ranch buildings w
ere torn dow

n in 1938 by 
th

e C
ivilian C

onservation C
orps (C

C
C

) 
w

hen 
it 

built 
th

e p
resen

t lodge and 
tisitor's center. M

rs. 
Frey, a 

w
idow

, had .nanageo th
e lodge since it w

as built. 

A
round lo

s A
lam

os, th
e earliest know

n occupancy 
w

as by su
m

m
er b

ean
 fc;rm

ers w
ho cam

e up from
 th

e 
valley. B

ences G
onzales, w

ho retired from
 his lab

o
ra­

to
ry

 em
p

lo
y

m
en

t in 
1959 at th

e ag
e o

f 66, 
recalls 

sp
en

d
in

g
 su

m
m

ers near A
nchor R

anch (now
 a lab

 site) 
w

h
ere his father h

ad
 b

een
 th

e first settler in 1891. H
is 

w
ife's g

ran
d

fath
er, A

ntonio S
anchez, w

as th
e first 

h
o

m
estead

er o
n

 P
ajari!o M

esa (above p
resen

t P
ajarito 

site) in 1885, h
e recalls. S

om
e scraggly peach trees and a 

tu
m

b
led

o
w

n
 log cabin are all that are left of th

e old 
ranch. B

ecause o
f usually heavy snow

 th
e ranch w

as 
never o

ccu
p

ied
 in th

e w
inter, C

onzi!les recalls. 

In dry years, th
e farm

ers hauled w
ater to th

e m
esa 

top up an old trail still visible on th
e so

u
th

 side of Los 
A

lam
os canyon, just u

n
d

er Fire Stati..m
 

N
o. 1. 

It w
as 

know
n for years as D

ead M
an's T

rail, because S
anchez 

w
as killed by a falling rock w

hile building it. 
T

he first p
erm

an
en

t settlers in lo
s A

lam
os, w

h
o

 dug 
ir. for th

e w
in

ter w
ith log cabins, fram

e houses an
d

 fire­
places, apparently arrived ab

o
u

t 1911. T
he m

esa w
as 

h
o

m
estead

ed
 by 

a 
m

an 
n

am
ed

 1-larold 
H

em
ingw

ay 
B

rook, w
h

o
 w

ith 
a fellow

 lum
b• rjack 

nam
ed 

M
ack 

H
o

o
p

er, filed on '160 acres o
f land each in 1911. T

hey 
called it A

lam
os R

anch, built hom
es near the p

resen
t 7 



lo
d

g
e building, an

d
 

raised b
ean

s and w
heat. 

O
th

er 
ranchers settled on th

e m
esas an

d
 in nearby canyons. 

A
lam

os R
anch also w

as a convalescent cam
p, and 

just before the lo
s A

lam
os R

anch S
chool o

p
en

ed
, m

any 
p

e
o

p
le

 w
ho cam

e to S
anta Fe from

 the industrial areas of 
th

e East to recover from
 tubercuiosis, finished up the 

rest cure in th
e pine groves of lo

s A
lam

os. 
T

w
o long-ago incidents involving w

ater. the S
outh­

w
est's m

ost precious and unpredictable com
m

odity, 
w

ere im
portant in th

e chain of events that led t~ th
e 

establishm
ent of lo

s A
lam

os R
anch S

chool. 
T

he first o
ccu

rred
 in 1904 in th

e sm
all toothills tow

n 
of V

alm
ora, 

N
M

, 
o

n
 the east side of the S

angre de 
C

risto M
ountains. 

A
 su

d
d

en
 flo

o
d

 w
ashed aw

ay the 
buildings of a new

 private sch'Jol, only w
eeks before it 

w
as to have o

p
en

ed
. 

T
he second w

as a dozen years later, m
ore than 100 

m
iles aw

ay in 
th

e grassy d
ep

th
s of P

ajarito C
anyon, 

w
hen a stream

 ch
o

se to
 disapp,~ar suddenly. 

A
ffected by both unrelated outbreaks of nature w

"ls a 
form

er D
etroit businessm

an, A
shley P

ond, w
ho pos­

sessed
 an 

unrem
itting deterr·1ination 

to establish a 
school in N

ew
 M

exico. 

P
o

n
d

's V
alm

ora catastro
p

h
e, d

u
rin

g
 w

hich 
h

e 
carried 

his 
tw

o-year old rJaughter, 
P

eggy, 
to 

safety 
through the sw

irling w
aters, sen

t him
 back to D

etroit 
until an inheritance m

ade it possible tc return. 

P
resence of th

e stream
 in P

ajarito C
ar.yon, co

lo
rfu

l 
c
liff country containing lnai.~n 

rem
m

ders 
sim

ilar to 
those at nearby F

rijoles, inspired P
ond to choose that 

site for, 
instead o

f a srhool, a rather selective d
u

d
e 

ranch. H
is P

ajarito C
lub cater~d to a specific clientele, 

the new
ly affluent ~otorcar 

m
anufacturers of hom

e­
to_w

n D
etroit, an

d
 enjoyerl consi':lerable popularity w

hat 
w

rth th
e ab

u
n

d
an

ce of hunting, fishing an
d

 exhilarating 
clim

ate. 

W
hen the stream

 departed (investigation show
ed it 

had g
o

n
e under g

ro
u

n
d

 at the head of th
e canyon), P

ond 

8 

S
cene o

n
 a ranching hom

estead o
f the P

a;arito 
P

lateau, 
p

h
o

to
g

ra
p

h
e

d
 before the fo

u
n

d
in

g
 o

f 
the Los A

lam
os R

anch S
ch

o
o

l in 1917. 

visited a neighbor to the north, H
. H

. B
rook, w

ho opera­
ted

 A
la

m
o

s R
anch. 

P
ond b

o
u

g
h

t o
u

t B
rook's interest and incorporated 

at th
e lo

s A
lam

os R
anch S

chool. 
P

ond's isolated school consisted of a conglom
erate 

o
f buildings, som

e of rough-hew
n lum

ber b
u

t m
ost of 

logs. T
here w

as a trim
 m

ain house w
ith a circling porch 

m
uch like th

e farm
houses of the M

idw
est. T

here w
as a 

boggy area that alternately filled 
an

d
 drained. 

N
ear 

stood a large barn. T
o th

e east, reaching alm
ost to th

e tip 
of th

e m
esa, w

as a large field that w
as part pasture and 

part cropland. W
est of th

e m
ain buildings w

ere service 
huts an

d
 cabins for the ranch hands. A

 d
en

se forest of 
pines slipped w

est dow
n a gentle slope to a 200-acre 

d
earin

g
 that extended to th

e rock base of th
e Jem

ez 
hills. T

his w
as range land, and had barns and stables. 

For director, P
ond solicited th

e services of a forest 
ranger n

am
ed

 A
.). C

onnell, an
d

 by January 1918, th
e lo

s 
A

lam
os R

anch S
chool w

as ready for business. T
he first 

pupil, enrolled on a tutoring basis, w
as the son of a 

B
ristish consul w

ith the unlikely b
u

t m
agnificent nam

e 
of lan

celo
t lnglesby Pelly. 

T
he school grew

. Faculty m
em

bers w
ere ad

d
ed

 and 
n

ew
 buildings w

en
t up. T

here w
as a hulking tim

ber pile 
called th

e "B
ig H

ouse" to th
e north of th

e hom
e. In 1924 

an
o

th
er big log building w

as erected
 an

d
 nam

ed F
uller 

lo
d

g
e for o

n
e of th

e instructors, E
dw

ard J. Fuller, w
h

o
se 

father b
o

u
g

h
t a m

ajor interest in th
e school and h

elp
ed

 
finance it th

ro
u

g
h

 a crucial period. It w
as a dining and 

recreatio
n

 
hall. 

R
o

o
m

s 
u

p
stairs w

ere u
sed

 as an 
infirm

ary an
d

 for putting up visiting parents. 
A

 y
o

u
n

g
 m

an from
 C

onnecticut had been recruited 
to teach sc

ie
n

c
e
-th

e
 first physicist o

n
 the H

ill. H
e w

as 
F

erm
or C

h
u

rch
, w

ho m
arried P

eggy P
ond a few

 year-s 
later. 

A
shley P

ond, his dream
 at last realized, retired to 

S
anta Fe. 

E
nrollm

ent in th
e school w

as first lim
ited to 25, but 

success an
d

 expansion m
ad

e it possible to accom
m

o-



d
ate 45 boys as th

e 1930's arrived. A
 six-year study pro­

gram
 w

as offered. C
lasses w

ere sm
all an

d
 co

n
d

u
cted

 
inform

ally. 
P

ond w
as a g

reat believer in th
e vigorous life. B

oys 
w

ore shorts th
e year-round. 

T
hey slept in 

u
n

h
eated

 
sleeping porches b

u
t had a h

eated
 interior study room

 
in each of th

e resid
en

ce cabins. E
ach lad w

as assigned a 
horse, and pack trips into th

e Jem
ez w

ere com
m

on. 
T

he bog at th
e so

u
th

 sid
e o

f th
e m

esa w
as w

orked 
over and becam

e a 23-acre lake, a place for ice skating in· 
th

e w
inter, 

fo
r 

sw
im

m
ing an

d
 even 

boating in 
th

e 
sum

m
er. 

Its 
cracked-tufa b

o
tto

m
 

frequently sp
ru

n
g

 
leaks and th

e w
ater dripped·aw

ay, reappearing far o
u

t 
o

n
 th

e m
esa. A

d
o

b
e w

as p
ack

ed
 o

n
 th

e bottom
 an

d
 

eventually a six-inch p
ip

e w
as run tw

o and a half m
iles 

from
 far up Los A

lam
os canyon to provide a su

rer w
ater 

supply. 

Inevitably, th
e pool w

as know
n as A

shley P
ond. 

C
om

m
encem

ent. w
as a spectacular o

u
td

o
o

r affair 
w

ith special guests seated o
n

 the log-colum
ned porch. 

Invited 
Indians perform

ed dances, th
en

 spread their 
craft w

o
rk

 o
n

 
blankets for sale to th

e goggle-eyed 
visitors. 

D
uring th

ese years an incident occurred that had 
great p

o
rten

t for the future. A
 visitor rode over the 

m
esas o

n
 a pack trip. H

is su
m

m
er h

o
m

e w
as across the 

valley, in th
e high m

ountains at th
e headw

aters o
f the 

P
ecos river, east of S

anta Fe. H
is n

am
e w

a
s
). R

obert 
O

p
p

en
h

eim
er. 

H
e ad

m
ired

 th
e setting, an

d
 thereafter often visited 

th
e sch

o
o

l. 
H

e 
rem

em
b

ered
 th

e place upon 
being 

co
n

fro
n

ted
 w

ith 
a 

m
o

m
en

to
u

s decision a few
 years 

later, w
h

en
 he w

as asked to advise th
e C

orps of E
ngi-

R
ow

s o
f crops o

f th
e

 Los A
la

m
o

s R
anch S

ch
o

o
l, g

ro
w

in
g

 o
n

 the site o
f th

e
 p

re
se

n
t C

o
m

m
u

n
ity C

enter. Th'e rich
 vo

lca
n

ic so
il o

f Los A
la

m
o

s is stiil p
ro

d
u

cin
g

 
g

o
o

d
 crops o

f vegetables fo
r b

a
ckya

rd
 gardeners. 

9 



10 

neers on th
e selection of a secret laboratory site w

ith th
e 

follow
ing specifications: 

1. 
It had to

 have ad
eq

u
ate housing for 30 scientists. 

2. 
T

he land had to be o
w

n
ed

 by the g
o

v
ern

m
en

t o
r 

to be easily acquired in secrecy. 

3. 
It had to b

e large en
o

u
g

h
 an

d
 uninhabited so as to

 
perm

it safe separation of sites for experim
ents. 

4. 
It had to afford easy control of access for security 

and safety reasons. 

5. 
It had to

 have en
o

u
g

h
 cleared land, free of tim

ber, 
to locate th

e m
ain buildings at o

n
ce. 

lo
s A

lam
os fitted these qualifications to a T. A

ll the 
land aro

u
n

d
 th

e school w
as 

national forest o
r cheap 

grazing land. T
he n

earest tow
n w

as 16 o
r 18 m

iles aw
ay. 

A
nd it had "p

len
ty

" of h
o

u
sin

g
-fo

r 30 scientists. 
U

ntil th
e spring and su

m
m

er of 1942, th
e P

ajarito 
P

lateau seem
ed

 ab
o

u
t as far from

 w
ar as w

as possible to 
get. T

hen just as th
e annual su

m
m

er program
 w

as in 

G
raduation a

t the 
Los A

la
m

o
s R

anch 
S

ch
o

o
l. 

T
his 

b
u

ild
in

g
 is 

the 
m

ain part o
f F

uller Lodge, 
used as a h

o
te

l from
 th

e
 w

ar years 
u

n
til 

progress, school officials noticed a frequency o
f low

­
flying aircraft that seem

ed
 to study th

e area. C
ars an

d
 

m
ilitary vehicles appeared on th

e crest of th
e road that 

led up from
 th

e valley. 

In 
autum

n school officials w
ere enlightened: 

th
e 

W
a

r 
D

epartm
ent w

as interested in 
th

e property. O
n

 
D

e
ce

m
b

e
r 7, 1942, the first anniversary of P

earl H
a

rb
o

r, 
(and five 

days after Ferm
i 

achieved th
e first 

nuclear 
ch

ain
 

reactio
n

) 
n

o
tice 

w
as 

receiv
ed

 
in 

a 
b

rief 
com

m
unication from

 S
ecretary of W

ar S
tim

son that th
e 

school w
as being taken o

ve
r. T

he G
overnm

ent used 
co

n
d

em
n

atio
n

 
proceedings 

but d
ecreed

 all 
records 

sealed im
m

ediately. T
hey w

ere not released until1961. 

P
arents w

ere 
notified that th

e school w
as 

being 
closed, b

u
t w

ere not told w
hy. T

he A
rm

y allow
ed until 

m
id-F

ebruary for th
e property to b

e vacated. In a final 
spurt of academ

ic fire, class w
ork w

as accelerated and 
by th

e tim
e the boys left they had com

pleted th
e full 

year's co
u

rses an
d

 had passed N
ew

 M
exico tests to 

prove it. 

7966. 
D

a
n

cin
g

 b
y Indians fro

m
 nearby p

u
e

b
lo

s w
as a feature o

f the 
exercises. 



P
ro

je
ct Y

 o
ffe

re
d

 spartan livin
g

 a
cco

m
m

o
d

a
tio

n
s d

u
rin

g
 th

e
 early years. 

living at los alam
os 

T
h

e
 

fa
te

 
o

f th
e

 
P

a
ja

rito
 

P
la

te
a

u
 

w
a

s 
se

a
le

d
 

o
n

 
N

o
ve

m
b

e
r 25, 

1942 
in

 an 
A

rm
y m

e
m

o
 to

 th
e

 C
o

m
­

m
a

n
d

in
g

 G
e

n
e

ra
l o

f S
ervices o

f S
u

p
p

ly. 
"T

h
e

re
 

is 
a m

ilita
ry n

e
ce

ssity fo
r th

e
 a

cq
u

isitio
n

 
o

f th
is la

n
d

" at Los A
la

m
o

s, N
e

w
 M

e
xico

, th
e

 m
e

m
o

 
said, fo

r use as a "d
e

m
o

litio
n

 ra
n

g
e

." T
h

e
 site

 in
clu

d
e

d
 

"a
p

p
ro

xim
a

te
ly 54,000 a

cre
s" 

o
f w

h
ich

 
a

ll 
b

u
t 8900 

acres w
as p

u
b

lic la
n

d
 su

p
e

rvise
d

 b
y th

e
 F

orest S
ervice. 

T
he A

rm
y e

stim
a

te
d

 th
e

 co
st o

f a
cq

u
isitio

n
 w

o
u

ld
 be 

a
p

p
ro

xim
a

te
ly $440,000. 

R
anch S

ch
o

o
l p

ro
p

e
rty in

clu
d

e
d

 27 h
o

u
se

s, d
o

rm
i­

to
rie

s a
n

d
 o

th
e

r livin
g

 q
u

a
rte

rs a
n

d
 27 m

isce
lla

n
e

o
u

s 
b

u
ild

in
g

s va
lu

e
d

 b
y th

e
 A

rm
y at $246,000. 

B
y th

e
 tim

e
 th

e
 sch

o
o

l h
a

d
 b

e
e

n
 n

o
tifie

d
 n

e
a

rly tw
o

 
w

e
e

ks la
te

r, it h
a

d
 a

lre
a

d
y b

e
co

m
e

 cle
a

r th
a

t th
e

 o
rig

in
a

l 
e

stim
a

te
d

 P
ro

je
ct re

q
u

ire
m

e
n

t o
f 30 scie

n
tists w

as 
ill­

co
n

sid
e

re
d

 
a

n
d

 
th

a
t 

th
e

 
R

anch 
S

ch
o

o
l's 27 

h
o

u
se

s 
w

o
u

ld
 b

e
 fa

r fro
m

 a
d

e
q

u
a

te
. T

h
e

re
fo

re
 in

 D
e

ce
m

b
e

r, 
w

h
e

n
 co

n
stru

ctio
n

 co
n

tra
cts w

e
re

 le
t, th

e
y in

clu
d

e
d

, 
in

 a
d

d
itio

n
 

to
 la

b
o

ra
to

ry b
u

ild
in

g
s, 

te
m

p
o

ra
ry livin

g
 

q
u

a
rte

rs fo
r a p

o
p

u
la

tio
n

 o
f a

b
o

u
t 300 p

e
o

p
le

. B
u

t even 
b

e
fo

re
 

th
e

 
R

anch 
S

ch
o

o
l 

stu
d

e
n

ts 
h

a
d

 
le

ft th
e

 
H

ill, 
co

n
stru

ctio
n

 cre
w

s h
a

d
 sw

e
lle

d
 th

e
 p

o
p

u
la

tio
n

 to
 1500. 

O
n

 January 1, 1943 th
e

 U
n

ive
rsity o

f C
a

lifo
rn

ia
 w

as 
se

le
cte

d
 to

 o
p

e
ra

te
 th

e
 n

e
w

 L
a

b
o

ra
to

ry, a
n

d
 a fo

rm
a

l 

n
o

n
p

ro
fit co

n
tra

ct w
as so

o
n

 d
ra

w
n

 w
ith

 th
e

 M
a

n
h

a
tta

n
 

E
ngineer D

istrict o
f th

e
 A

rm
y. 

B
y e

a
rly sp

rin
g

, m
a

jo
r 

pieces o
f b

o
rro

w
e

d
 e

q
u

ip
m

e
n

t w
e

re
 b

e
in

g
 in

sta
lle

d
, 

and a g
ro

u
p

 o
f so

m
e

 o
f th

e
 fin

e
st scie

n
tific m

in
d

s in
 th

e
 

w
o

rld
 w

e
re

 b
e

g
in

n
in

g
 to

 assem
ble o

n
 th

e
 H

ill. 
T

he first m
e

m
b

e
rs o

f th
e

 sta
ff w

e
re

 th
o

se
 w

h
o

 al­
ready 

h
a

d
 b

e
e

n
 w

o
rkin

g
 o

n
 re

la
te

d
 p

ro
b

le
m

s a
t th

e
 

U
n

ive
rsity o

f C
a

lifo
rn

ia
 u

n
d

e
r j. R

o
b

e
rt O

p
p

e
n

h
e

im
e

r. 
O

th
e

rs ca
m

e
 fro

m
 la

b
o

ra
to

rie
s all o

ve
r th

e
 co

u
n

try a
n

d
 

th
e

 w
o

rld
. P

e
o

p
le

 like
 E

nrico F
e

rm
i, B

ru
n

o
 R

ossi, E
m

e
lio

 
S

egre, N
e

ils B
o

h
r, 1. I. R

abi, H
ans B

ethe, R
olf L

a
n

d
sh

o
ff, 

John vo
n

 N
e

u
m

a
n

n
, E

dw
ard T

e
lle

r, O
tto

 F
risch, Joseph 

K
e

n
n

e
d

y, G
e

o
rg

e
 K

istia
ko

w
sky, R

ichard F
eynm

an and 
E

dw
in M

c
M

illa
n

 cam
e to

 Los A
la

m
o

s, so
m

e
 te

m
p

o
ra

rily, 
so

m
e

 o
cca

sio
n

a
lly as 

co
n

su
lta

n
ts and 

o
th

e
rs 

as 
p

e
r­

m
a

n
e

n
t m

e
m

b
e

rs o
f the staff. 

R
e

cru
itin

g
 w

as e
xtre

m
e

ly d
ifficu

lt. M
o

st p
ro

sp
e

ctive
 

e
m

p
lo

ye
e

s 
w

e
re

 
a

lre
a

d
y 

d
o

in
g

 im
p

o
rta

n
t w

o
rk

 
a

n
d

 
n

e
e

d
e

d
 g

o
o

d
 reason to

 ch
a

n
g

e
 jo

b
s, b

u
t because o

f 
th

e
 tig

h
t se

cu
rity re

g
u

la
tio

n
s, o

n
ly scie

n
tific p

e
rso

n
n

e
l 

co
u

ld
 b

e
 to

ld
 a

n
yth

in
g

 o
f th

e
 n

a
tu

re
 o

f th
e

 w
o

rk to
 b

e
 

d
o

n
e

. T
h

e
se

 scie
n

tists w
e

re
 a

b
le

 to
 re

co
g

n
ize

 th
e

 sig
n

i­
fica

n
ce

 o
f th

e
 p

ro
je

ct a
n

d
 b

e
 fa

scin
a

te
d

 b
y th

e
 ch

a
l­

le
n

g
e

. T
h

e
 a

d
m

in
istra

tive
 p

e
o

p
le

 a
n

d
 te

ch
n

icia
n

s, o
n

 
the 

o
th

e
r h

a
n

d
, w

e
re

 e
xp

e
cte

d
 to

 a
cce

p
t jo

b
s in

 an 
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In O
ctober 1943 m

ajor road im
provem

ents w
ere 

underw
ay on State R

oad 4 to carry heavy traffic 
in personnel and eq

u
ip

m
en

t to Los A
lam

os. 

unknow
n 

place 
for 

an 
unknow

n 
purpose. 

N
ot 

even 
w

ives could be told w
here the w

ork w
ould take them

 
or w

hy. 
"T

he notion 
of disappearing into the desert for 

an 
indeterm

inate period an
d

 under quasi-m
ilitary auspices 

disturbed 
a 

good 
m

any 
scientists 

and 
the 

fam
ilies 

of 
m

any m
ore," O

ppenheim
er recalled later. 

T
he w

ife of o
n

e o
f th

e first scientists at th
e P

roject 
has w

ritten: 
"I felt akin to th

e p
io

n
eer w

o
m

en
 accom

­
panying their h

u
sb

an
d

s across u
n

ch
arted

 plains w
est­

w
ard, alert to d

an
g

ers, resigned to th
e fact that they 

journeyed, for w
eal o

r w
oe, into th

e U
n

k
n

o
w

n
." 

B
ut jo

u
rn

ey
 th

ey
 did, an

d
 th

ro
u

g
h

o
u

t th
e spring and 

su
m

m
er of 1943 h

u
n

d
red

s of bew
ildered fam

ilies con­
verged on 

N
ew

 M
exico to begin their unforgettable 

adventure. 
T

he first sto
p

 for n
ew

 a
rriv

a
ls-

civilian an
d

 m
ilitary 

a
lik

e
-

w
as th

e P
roject's S

anta Fe 
O

ffice at 109 E
ast 

P
alace A

venue. T
here, u

n
d

er th
e portal of o

n
e of th

e 
oldest buildings 

in 
S

anta Fe, 
new

com
ers 

received a 
w

arm
 w

elco
m

e from
 D

orothy M
cK

ibbin, w
h

o
 w

as to 
m

anage th
e office fo

r tw
enty years. 

"T
hey arrived, 

th
o

se souls 
in 

transit, 
breathless, 

sleepless, haggard an
d

 tired
," M

rs. M
cK

ibben w
rote. 

"M
ost o

f th
e n

ew
 arrivals w

ere ten
se w

ith expectancy 
an

d
 curiosity. T

hey h
ad

 left physics, chem
istry o

r m
etal­

lurgical laboratories, had sold their h
o

m
es o

r ren
ted

 
them

, had deceived th
eir friends an

d
 launched forth to 

an unpredictable w
o

rld
." 

A
s th

eir first co
n

tact w
ith that unpredictable w

orld, 
M

rs. 
M

cK
ibbin 

so
o

th
ed

 n
erv

es, 
calm

ed
 fears 

an
d

 
so

ften
ed

 d
isap

p
o

in
tm

en
ts. S

h
e also supervised ship­

m
en

t of their belongings, issued tem
porary passes an

d
 

arranged 
for th

eir tran
sp

o
rtatio

n
 

u
p

 th
e 

hill 
to 

L
os 

A
lam

os. 
A

t th
e en

d
 o

f th
e to

rtu
o

u
s, w

inding dirt road, the 
new

com
ers fo

u
n

d
 a rem

arkable city. T
hey fo

u
n

d
 a ram

-
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A
bove: Sharp turns in the unpaved, boulder strew

n road to
 Los A

lam
os 

m
ade trucking o

f supplies a m
ajor problem

. 
B

oth old and n
ew

 H
ill 

roads are visible here. R
ight: 

R
anch School buildings w

ere q
w

ckly ab· 
sorbed in th

e m
ushroom

ing A
rm

y construction as P
roject Y

 spread over 
th

e M
esa. 

T
his 

view
 lo

o
ks north tow

ard th
e present C

o
m

m
u

n
ity 

C
enter. T

he L
odge is visible in the distant left, the Big H

ouse on the 
right. 
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shackle tow
n o

f tem
p

o
rary

 buildings scattered helter­
skelter over th

e landscape, an A
rm

y post that looked 
like a frontier m

ining cam
p. 

"It w
as difficult to

 locate any place on that spraw
ling 

m
esa w

hich had grow
n so rapidly an

d
 so haphazardly, 

w
ithout o

rd
er o

r p
lan

," w
rote o

n
e early arrival. 

H
aste an

d
 ex

p
ed

ien
cy

, u
n

d
er th

e urgency of w
ar, 

guided every task. E
quipm

ent an
d

 supplies w
ere trucked 

from
 th

e railhead at S
anta Fe w

hile tem
porary w

o
o

d
en

 
buildings w

ere b
ein

g
 hastily th

ro
w

n
 to

g
eth

er to h
o

u
se 

them
. S

treets for th
e tow

n an
d

 roads to rem
ote sites 

w
ere appearing daily 

u
n

d
er th

e 
blades of countless 

bulldozers. 
T

he h
an

d
so

m
e log an

d
 sto

n
e R

anch S
chool building, 

though nearly o
b

scu
red

 by th
e m

ushroom
ing construc­

tion, had b
een

 co
n

v
erted

 for P
roject use. Fuller L

odge 
had 

becom
e a 

restaurant, 
th

e classroom
s 

had b
een

 
converted to 

a 
P

ost E
xchange 

an
d

 o
th

er shops, th
e 

m
asters' h

o
u

ses h
ad

 b
eco

m
e residences for to

p
 P

roject 
adm

inistrators. A
s th

e only h
o

u
ses in L

os A
lam

os offer-

ing tubs instead of show
ers, this g

ro
u

p
 of buildings 

quickly becam
e know

n as "B
athtub R

ow
," a nam

e that 
has stuck to this day. 

T
he hurriedly built, g

reen
 

L
aboratory buildings 

spraw
led along the south side o

f A
shley P

ond. R
ow

s 
of four-fam

ily apartm
ent houses sp

read
 to the w

est 
along T

rinity D
rive an

d
 northw

ard; row
s o

f barracks an
d

 
dorm

itories b
o

rd
ered

 th
e apartm

ents and overlooked 
th

e horse pastures w
hich are now

 th
e W

estern A
rea. 

E
ast of A

shley P
ond spread the less luxurious housing 

including the sections know
n as M

cK
eeville an

d
 M

or­
ganville. 

T
he A

rm
y did its b

est to
 find a place for everyone. 

E
ven as th

e incom
ing population w

as spilling over into 
neighboring valley ranches, to F

rijoles L
odge at B

an­
delier an

d
 to S

anta Fe, night shift w
orkers, m

aintenance 
crew

s an
d

 specialists im
ported from

 
far 

aw
ay w

ere· 
pouring o

n
to

 the m
esa to

 be sandw
iched in som

ew
here. 

T
he four-fam

ily S
u

n
d

t ap
artm

en
ts an

d
 th

e 
M

cK
ee 

h
o

u
ses w

ere built an-d occupied at a frantic pace w
ith 
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T
o

p
 le

ft: S
u

n
d

t a
p

a
rtm

e
n

ts n
o

rth
 o

f T
rin

ity 
D

rive
 o

ffe
re

d
 so

m
e

 o
f th

e
 m

o
st "lu

x
u

rio
u

s
" 

livin
g

 o
n

 th
e

 P
roject. T

he F
erm

is, B
ethes, T

ellers, 
A

l/iso
n

s a
n

d
 o

th
e

r le
a

d
in

g
 scie

n
tists 

live
d

 in 
houses like

 these. 
C

e
n

te
r to

p
 a

n
d

 b
o

tto
m

 le
ft: 

A
rm

y b
ro

u
g

h
t in expansible trailers a

n
d

 P
acific 

h
u

tm
e

n
ts such as these in a desperate e

ffo
rt to

 
h

o
u

se
 

th
e

 
e

x
p

lo
d

in
g

 p
o

p
u

la
tio

n
. 

L
e

ft: 
Los 

A
lam

os w
as 

co
n

sta
n

tly u
n

d
e

r co
n

stru
ctio

n
 a

n
d

 
g

re
w

 ra
p

id
ly a

n
d

 h
a

p
h

a
za

rd
ly to

 co
m

p
le

te
 its 

m
issio

n
. 

A
b

o
ve

: O
verpasses 

sp
a

n
n

e
d

 T
rin

ity 
drive to

 co
n

n
e

ct Laboratory b
u

ild
in

g
s o

n
 b

o
th

 
sides. 
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P
acific 

h
u

tm
en

ts, 
g

o
v

ern
m

en
t trailers, 

ex
p

an
sib

le 
trailers and prefabricated units follow

ing in jerry-built 
procession. For m

ore than 20 years the housing never 
quite m

anaged to catch up w
ith the dem

and. 

T
his 

u
n

sig
h

tly
 asso

rtm
en

t o
f acco

m
m

o
d

atio
n

s 
ranged row

 o
n

 row
 along unpaved an

d
 nam

eless streets. 
A

 forest of tall 
m

etal 
chim

neys for coal, w
ood an

d
 

oil burning stoves an
d

 furnaces pierced the air. S
oot 

from
 furnaces an

d
 d

u
st from

 th
e streets fell in endless 

layers on every surface. W
inter snow

s and sum
m

er rains 
left streets an

d
 yards m

ired in m
ud. 

T
here w

as only o
n

e telep
h

o
n

e line (furnished by 
the forest S

ervice) w
hen 1943 began and only th

ree 
until1945. D

ry cleaning had to
 b

e sent to S
anta Fe until 

the establishm
ent o

f a laundry and cleaning concession 
in the su

m
m

er o
f 1944. T

he first resident dentist arrived 
in 1944 and a P

roject hospital w
as established the sam

e 
year. 

T
here w

as n
ev

er en
o

u
g

h
 w

ater. W
alter C

ook, w
h

o
 

organized th
e school system

 in 1943, rem
em

bers th
e 

w
ooden w

ater tank th
at stood near fuller L

odge. "It had 
a gauge on th

e o
u

tsid
e that indicated th

e w
ater level. 

It w
as the only w

ay w
e could tell w

hen w
e could take 

a bath." 
B

ut life in 
Los 

A
lam

os w
as 

not entirely prim
itive. 

A
 12-grade school system

 w
ith 16 teachers w

as estab­
lished in 1943. A

 tow
n council w

as form
ed the sam

e year, 
its m

em
bers elected

 by popular vote to serve as an ad­
visory com

m
ittee to

 th
e com

m
unity adm

inistration. A
 

nursery school w
as established for w

orking m
others an

d
 

a 
m

aid service, 
u

sin
g

 Indian 
w

o
m

en
 

from
 

n
earb

y
 

pueblos, w
as 

provided o
n

 a 
rationing system

 
based 

upon the n
u

m
b

er an
d

 ages of the w
om

an's children an
d

 
the num

ber o
f h

o
u

rs sh
e w

orked. 
M

ore than 30 recreational an
d

 cultural organizations 
w

ere form
ed during th

e A
rm

y years and in 1945 a group, 
including E

nrico 
F

erm
i an

d
 H

ans B
ethe, fo

u
n

d
ed

 a 
loosely knit L

os A
lam

os U
niversity w

hich provided lec­
tures and published lecture notes in fields of nuclear 
physics an

d
 chem

istry. 
C

redits from
 

th
ese co

u
rses 

w
ere accepted by leading universities across the coun­

try. H
om

e grow
n talent provided concerts an

d
 theatrics 

and there w
ere m

ovies several tim
es a w

eek. 
A

nd there w
as the country. Los A

lam
os, for all its 

ugliness, w
as su

rro
u

n
d

ed
 by so

m
e of the m

ost spec­
tacular scenery in A

m
erica. 

"W
h

en
ev

er things w
en

t w
rong, and that w

as o
ften

," 
o

n
e resident said, "w

e alw
ays had o

u
r m

ountains -
the Jem

ez o
n

 o
n

e side, th
e S

angre d
e C

ristos o
n

 th
e 

o
th

er." 
B

ut 
L

os 
A

lam
os w

as also su
rro

u
n

d
ed

 by a 
high 

b
arb

ed
 w

ire fen
ce 

an
d

 arm
ed

 guards. 
In 

w
hat w

as 
probably the m

o
st secret project the U

nited S
tates has 

T
o

p
: 

P
ro

je
ct h

o
u

se
w

ive
s 

g
a

th
e

r a
t th

e
 c

o
m

m
u

n
ity

 la
u

n
d

ry w
h

e
re

 
w

ashers re
n

te
d

 fo
r 3

0
¢

 a
n

 h
o

u
r, m

a
n

g
le

s fo
r 40¢. C

e
n

te
r: The P

X
 w

as a 
le

isu
re

-tim
e

 g
a

th
e

rin
g

 p
la

ce
. 

R
ig

h
t: 

C
o

m
m

issa
ry o

ffe
re

d
 g

ro
ce

rie
s to

 
P

ro
je

ct re
sid

e
n

ts a
t co

st p
lu

s te
n

 p
e

r ce
n

t. 
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e
ve

r h
a

d
, se

cre
cy b

e
ca

m
e

 a w
a

y o
f life

. L
a

b
o

ra
to

ry m
e

m
­

bers w
e

re
 n

o
t a

llo
w

e
d

 p
e

rso
n

a
l co

n
ta

ct w
ith

 relatives 
n

o
r p

e
rm

itte
d

 to
 tra

ve
l m

o
re

 th
a

n
 100 m

ile
s fro

m
 lo

s
 

A
la

m
o

s. A
 ch

a
n

ce
 e

n
co

u
n

te
r w

ith
 a frie

n
d

 outsid'e th
e

 
-P

roject h
a

d
 to

 b
e

 re
p

o
rte

d
 in

 d
e

ta
il to

 th
e

 se
cu

rity fo
rce

. 
A

n
o

n
ym

ity p
re

va
ile

d
. F

am
ous nam

es w
e

re
 d

isg
u

ise
d

 
a

n
d

 
o

ccu
p

a
tio

n
s 

w
e

re
 

n
o

t 
m

e
n

tio
n

e
d

. 
E

n
rico

 
F

erm
i 

b
e

ca
m

e
 "H

e
n

ry
 F

a
rm

e
r", N

ie
ls B

o
h

r b
e

ca
m

e
 "N

ich
o

la
s 

B
a

ke
r," T

he w
o

rd
 p

h
ysicist w

as 
fo

rb
id

d
e

n
; 

e
ve

ryo
n

e
 

w
as an "e

n
g

in
e

e
r." D

rive
rs lice

n
se

s, a
u

to
 re

g
istra

tio
n

s, 
b

a
n

k a
cco

u
n

ts, in
c
o

m
e

 tax re
tu

rn
s, fo

o
d

 a
n

d
 g

a
so

lin
e

 
ra

tio
n

s a
n

d
 in

su
ra

n
ce

 p
o

licie
s w

e
re

 issu
e

d
 to

 n
u

m
b

e
rs. 

O
u

tg
o

in
g

 m
a

il w
as ce

n
so

re
d

 a
n

d
 

lo
n

g
 d

ista
n

ce
 calls 

w
e

re
 

m
o

n
ito

re
d

. 
N

o
 o

n
e

 w
as 

p
e

rm
itte

d
 to

 
m

e
n

tio
n

 
nam

es o
r o

ccu
p

a
tio

n
s o

f fe
llo

w
 re

sid
e

n
ts, to

 give dis­
tances o

r n
a

m
e

s o
f n

e
a

rb
y places o

r even to
 d

e
scrib

e
 

a b
e

a
u

tifu
l vie

w
 le

st th
e

 lo
ca

tio
n

 
be p

in
p

o
in

te
d

. 
In

­
co

m
in

g
 m

a
il w

as a
d

d
re

sse
d

 sim
p

ly to
 "P

.O
. B

ox 1663, 
S

anta Fe, N
e

w
 M

e
x
ic

o
," an o

b
scu

rity th
a

t clo
a

ke
d

 th
e

 
e

xiste
n

ce
 o

f lo
s
 A

la
m

o
s d

u
rin

g
 th

e
 e

n
tire

 w
a

r. 
R

ecalled o
n

e
 e

a
rly re

sid
e

n
t, "I c

o
u

ld
n

't w
rite

 a le
tte

r 
w

ith
o

u
t se

e
in

g
 a ce

n
so

r p
o

rin
g

 o
ve

r it. I c
o

u
ld

n
't g

o
 to

 
S

anta Fe w
ith

o
u

t b
e

in
g

 a
w

a
re

 o
f h

id
d

e
n

 eyes u
p

o
n

 m
e

, 
w

a
tch

in
g

, w
a

itin
g

 to
 p

o
u

n
ce

 o
n

 th
a

t in
e

vita
b

le
 m

isste
p

. 
It w

a
sn

't a p
le

a
sa

n
t fe

e
lin

g
." 

T
ig

h
t 

se
cu

rity 
re

g
u

la
tio

n
s 

p
la

g
u

e
d

 
scie

n
tific p

ro
­

gress, to
o

. T
he m

ilita
ry in

siste
d

 th
a

t in
d

ivid
u

a
l scie

n
tific 

p
ro

je
cts 

b
e

 
strictly 

co
m

p
a

rtm
e

n
ta

lize
d

 
a

n
d

 
n

o
t 

d
is­

cussed so th
a

t n
o

 o
n

e
 co

u
ld

 see th
e

 o
ve

ra
ll p

ro
g

re
ss -

o
r p

u
rp

o
se

 -
o

f th
e

 
m

issio
n

. 
B

u
t D

ire
cto

r O
p

p
e

n
­

h
e

im
e

r, k
n

o
w

in
g

 th
a

t cro
ss-fe

rtiliza
tio

n
 o

f ideas a
m

o
n

g
 

scie
n

tists is in
fin

ite
ly

 u
se

fu
l in

 so
lvin

g
 p

ro
b

le
m

s, b
a

lke
d

 
a

n
d

 as a re
su

lt w
e

e
k
ly

 co
llo

q
u

ia
 w

e
re

 b
e

g
u

n
 a

n
d

 co
n

­
tin

u
e

 in
 lo

s
 A

la
m

o
s to

d
a

y. B
ecause o

f such m
a

jo
r vic-

R
esidents h

a
d

 to
 pass through tw

o guard stations to g
et in or o

u
t o

f tow
n. 

Later a m
odern sto

n
e concrete structure, n

o
w

 a restaurant, replaced th
e 

fram
e shack, b

u
t access w

as still tightly controlled. M
ounted guards pa­

trolled the rugged boundaries o
f Los A

lam
os until the H

ill becam
e an 

o
p

en
 city in 1957. 
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tories as 
this over m

ilitary 
rigidity, 

O
p

p
en

h
eim

er is 
credited not only w

ith th
e success o

f th
e P

roject b
u

t 
the high m

orale that m
ade it possible. 

T
he A

rm
y years at lo

s A
lam

os w
ere a tim

e of chaos 
and achievem

ent, of u
n

accu
sto

m
ed

 hardships and ex-

hausting w
ork. 

B
ut, 

as O
p

p
en

h
eim

er w
as to 

report 
later, "A

lm
ost everyone knew

 that this job, if it w
ere 

ach
iev

ed
, w

o
u

ld
 

be 
part of history. T

his sen
se of 

excitem
ent, of devotion and of patriotism

 in th
e en

d
 

prevailed." 

S
cientists like these m

e
t a

t w
e

e
kly co

llo
q

u
ia

 m
ade p

o
ssib

le
 b

y
 O

p
p

e
n

h
e

im
e

r's insistence u
p

o
n

 a free exchange o
f ideas w

ith
in

 P
roiect. A

t th
is m

eeting, a 
nuclear-physics conference in

 1946, w
ere O

p
p

e
n

h
e

im
e

r a
n

d
 R

ichard F
eynm

an in
 the se

co
n

d
 row

, N
orris B

radbury, jo
h

n
 M

ari/ey, E
nrico F

erm
i a

n
d

 j. M
. B. 

K
ellogg in the first. 

· 

i ' 1 I 



d
esig

n
in

g
 th

e b
o

m
b

 
T

he w
o

rld
's first m

a
n

-m
a

d
e

 a
to

m
ic e

xp
lo

sio
n

 to
o

k
 

place o
n

ly 28 m
o

n
th

s a
fte

r th
e

 a
rriva

l o
f th

e
 first scie

n
tific 

co
n

tin
g

e
n

t at Los A
la

m
o

s. F
ew

 g
re

a
te

r trib
u

te
s to

 h
u

m
a

n
 

in
g

e
n

u
ity have e

ve
r b

e
e

n
 w

ritte
n

. 
T

he th
e

o
re

tica
l basis fo

r n
u

cle
a

r w
e

a
p

o
n

s w
as 

al­
ready u

n
d

e
rsto

o
d

, in
 its o

u
tlin

e
s, w

h
e

n
 th

e
 L

a
b

o
ra

to
ry 

w
as 

e
sta

b
lish

e
d

. 
M

a
n

y o
f th

e
 e

n
g

in
e

e
rin

g
 p

ro
b

le
m

s 
w

e
re

 foreseen 
in

 a g
e

n
e

ra
l w

a
y, b

u
t m

u
ch

 re
m

a
in

e
d

 
to

 b
e

 d
o

n
e

. T
h

e
 fo

llo
w

in
g

 su
m

m
a

ry o
f w

e
a

p
o

n
 th

e
o

ry 
(all o

f it kn
o

w
n

 in
 e

a
rly 1943) w

ill serve to
 suggest th

e
 

e
n

o
rm

o
u

s d
ifficu

lty o
f th

e
 task th

a
t lay ahead. 

T
he 

n
u

cle
u

s 
o

f an 
a

to
m

 
o

f u
ra

n
iu

m
-2

3
5

 co
n

ta
in

s 
92 p

ro
to

n
s a

n
d

 143 n
e

u
tro

n
s. W

h
e

n
 th

is n
u

cle
u

s a
b

so
rb

s 
an a

d
d

itio
n

a
l n

e
u

tro
n

, it b
e

co
m

e
s u

n
sta

b
le

 and u
su

a
lly 

d
ivid

e
s a

p
p

ro
xim

a
te

ly in
 half. T

he tw
o

 fra
g

m
e

n
ts be­

co
m

e
 

n
u

cle
i o

f tw
o

 
lig

h
te

r e
le

m
e

n
ts, 

h
a

vin
g

 a to
ta

l 
m

ass so
m

e
w

h
a

t less th
a

n
 th

e
 m

ass o
f th

e
 o

rig
in

a
l ura­

n
iu

m
 n

u
cle

u
s p

lu
s th

e
 a

d
d

itio
n

a
l n

e
u

tro
n

. M
o

st o
f th

e
 

m
ass d

iffe
re

n
ce

 b
e

tw
e

e
n

 th
e

 o
rig

in
a

l m
a

te
ria

l and th
e

 
p

ro
d

u
cts is co

n
ve

rte
d

 in
to

 kin
e

tic e
n

e
rg

y
-

rapid flig
h

t 
o

f th
e

 fra
g

m
e

n
ts. 

T
he p

ro
d

u
ct n

u
cle

i e
m

it several n
e

u
tro

n
s (in 1943 

n
o

b
o

d
y kn

e
w

 e
xa

ctly h
o

w
 m

a
n

y, o
n

 th
e

 average) fo
r 

e
ve

ry 
U

-235 
n

u
cle

u
s 

sp
lit. 

O
th

e
r 

U
-235 

n
u

cle
i 

m
a

y 
a

b
so

rb
 these 

n
e

u
tro

n
s a

n
d

 u
n

d
e

rg
o

 fissio
n

 
in 

tu
rn

, 
p

ro
d

u
cin

g
 still m

o
re

 n
e

u
tro

n
s. S

uch a chain re
a

ctio
n

 
w

ill p
ro

ce
e

d
 ve

ry ra
p

id
ly, as 

lo
n

g
 as o

n
e

 n
e

u
tro

n
 (at 

least) fro
m

 each fissio
n

 causes a
n

o
th

e
r fissio

n
. 

T
h

e
o

re
tica

lly, th
e

 e
n

e
rg

y release fro
m

 o
n

e
 kilo

g
ra

m
 

(a
b

o
u

t 2.2 p
o

u
n

d
s) o

f U
-235 w

o
u

ld
 e

q
u

a
l th

e
 e

n
e

rg
y 

release fro
m

 th
e

 d
e

to
n

a
tio

n
 o

f 17,000 to
n

s o
f T

N
T

. 
G

ive
n

 
th

e
se

 
fa

cts, 
th

e
 

p
ro

b
le

m
 w

as 
to

 
d

e
vise

 
a 

b
o

m
b

 d
e

rivin
g

 its e
xp

lo
sive

 e
n

e
rg

y fro
m

 the fission o
f 

uranium
-235 (o

r o
f p

lu
to

n
iu

m
-2

3
9

, th
e

 o
n

ly o
th

e
r fis­

sio
n

a
b

le
 m

a
te

ria
l u

n
d

e
r co

n
sid

e
ra

tio
n

 in
 1943). 

N
e

ith
e

r U
-235 n

o
r P

u-239 w
as a

va
ila

b
le

 in
 su

fficie
n

t 
q

u
a

n
tity to

 m
a

ke
 a b

o
m

b
. It w

as 
th

o
u

g
h

t th
a

t these 
m

aterials w
o

u
ld

 b
e

co
m

e
 a

va
ila

b
le

 w
ith

in
 tw

o
 years. T

he 
task o

f th
e

 Los A
la

m
o

s staff w
as to

 d
e

sig
n

 th
e

 b
o

m
b

, 
and to

 devise m
e

th
o

d
s o

f m
a

n
u

fa
ctu

rin
g

 it, in advance 
o

f th
e

 sch
e

d
u

le
d

 d
e

live
rie

s o
f th

e
 n

e
e

d
e

d
 m

aterial. 
A

 separate a
n

d
 re

m
a

rka
b

le
 sto

ry lies b
e

h
in

d
 th

e
 fact 

th
a

t th
e

 sch
e

d
u

le
d

 d
e

live
rie

s w
e

re
 m

ade o
n

 tim
e

. T
h

e
 

sto
ry b

e
in

g
 to

ld
 h

e
re

 w
ill lim

it itse
lf p

rim
a

rily to
 w

h
a

t 
h

a
p

p
e

n
e

d
 a

t Los A
la

m
o

s. 
T

h
e

 
Los 

A
la

m
o

s 
task 

w
as 

to
 d

isco
ve

r m
eans 

o
f 

m
a

kin
g

 th
e

 d
e

sire
d

 e
xp

lo
sive

 lib
e

ra
tio

n
 o

f e
n

e
rg

y ta
ke

 
p

la
ce

 efficiently a
n

d
 at the right tim

e. A
 ve

rita
b

le
 m

o
u

n
­

ta
in

 o
f d

ifficu
ltie

s sto
o

d
 in

 th
e

 w
ay. 

N
o

 o
n

e
 kn

e
w

 h
o

w
 m

u
ch

 fissio
n

a
b

le
 m

a
te

ria
l had to

 
b

e
 p

u
t to

g
e

th
e

r to
 su

p
p

o
rt an e

xp
lo

sive
 ch

a
in

 re
a

ctio
n

, 
b

u
t it w

as kn
o

w
n

 th
a

t th
e

 re
a

ctio
n

 co
u

ld
 n

o
t o

ccu
r if 

th
e

 a
m

o
u

n
t w

e
re

 in
su

fficie
n

t. T
he b

u
rn

in
g

 o
f co

n
ve

n
­

tio
n

a
l e

xp
lo

sive
s is a ch

a
in

 reaction o
f a d

iffe
re

n
t kin

d
; 

a tin
y q

u
a

n
tity o

f T
N

T
 b

u
rn

s as readily as a la
rg

e
r a

m
o

u
n

t. 
F

ission ch
a

in
s ca

n
n

o
t o

ccu
r in

 the sam
e w

ay, because 
th

e
 n

e
u

tro
n

s o
n

 w
h

ich
 th

e
y d

e
p

e
n

d
 m

u
st re

m
a

in
 w

ith
in

 
th

e
 fu

e
l u

n
til th

e
y e

n
co

u
n

te
r fissio

n
a

b
le

 n
u

cle
i. If th

e
 

surface area o
f th

e
 fu

e
l m

ass is large co
m

p
a

re
d

 to
 th

e
 

vo
lu

m
e

 (i.e
., if th

e
 fu

e
l m

ass is to
o

 sm
all o

r to
o

 m
u

ch
 

fla
tte

n
e

d
 o

u
t), th

e
n

 the n
e

u
tro

n
 escape area is to

o
 large 

co
m

p
a

re
d

 to
 th

e
 n

e
u

tro
n

 so
u

rce
 vo

lu
m

e
, a

n
d

 to
o

 m
a

n
y 

n
e

u
tro

n
s w

ill fin
d

 th
e

ir w
ay o

u
t w

ith
o

u
t ca

u
sin

g
 fissio

n
. 

B
y n

o
w

 it is p
o

ssib
le

 to
 d

e
te

rm
in

e
 m

a
th

e
m

a
tica

lly 
h

o
w

 m
u

ch
 fu

e
l is e

n
o

u
g

h
, b

u
t o

n
ly w

h
e

n
 th

e
 shape, 

d
e

n
sity, a

n
d

 p
u

rity o
f th

e
 fu

e
l m

a
te

ria
l are kn

o
w

n
. In

 
1943 a

d
d

itio
n

a
l u

n
kn

o
w

n
s sto

o
d

 in th
e

 w
ay. T

h
e

 e
xa

ct 
average n

u
m

b
e

r o
f n

e
u

tro
n

s e
m

itte
d

 in
 fissio

n
 had n

o
t 

ye
t b

e
e

n
 m

e
a

su
re

d
. N

e
ith

e
r had th

e
 p

e
rtin

e
n

t "cro
ss 

se
ctio

n
s." 

T
he te

rm
 "cro

ss se
ctio

n
" is an e

xtre
m

e
ly u

se
fu

l o
n

e
 

in
 th

e
 stu

d
y o

f n
u

cle
a

r re
a

ctio
n

s. It is a m
e

a
su

re
 o

f th
e

 
like

lih
o

o
d

 th
a

t a ce
rta

in
 re

a
ctio

n
 w

ill o
ccu

r, sta
te

d
 in

 
te

rm
s o

f e
ffe

ctive
 ta

rg
e

t area. 
P

erhaps th
e

 fo
llo

w
in

g
 

a
n

a
lo

g
y w

ill h
e

lp
 m

ake th
is clear: 

A
 p

o
p

u
la

r ca
rn

iva
l gam

e is o
n

e
 in w

h
ich

 th
e

 cu
sto

m
e

r 
th

ro
w

s baseballs a
t ranks o

f w
o

o
lly d

o
lls. If w

e
 su

p
p

o
se

 
th

a
t th

e
 so

lid
 p

o
rtio

n
 o

f each d
o

ll p
re

se
n

ts a fro
n

t su
r­

face o
f o

n
e

 sq
u

a
re

 fo
o

t, a
n

d
 if w

e
 n

e
g

le
ct th

e
 d

ia
m

e
te

r 
o

f th
e

 b
a

se
b

a
ll, th

e
n

 th
e

 e
ffe

ctive
 area ("cro

ss se
ctio

n
"), 

o
f each d

o
ll, fo

r th
e

 re
a

ctio
n

 w
e

 m
ig

h
t call "d

ire
c
t h

it," 
is o

n
e

 sq
u

a
re

 fo
o

t. B
ut if w

e
 in

ve
stig

a
te

 o
th

e
r p

o
ssib

le
 

re
a

ctio
n

s, w
e

 fin
d

 th
e

 e
ffe

ctive
 area o

f th
e

 sam
e d

o
ll 

ch
a

n
g

in
g

. A
ssu

m
e

, fo
r in

sta
n

ce
, th

a
t o

n
ly

 o
n

e
 d

ire
ct h

it 
o

u
t o

f tw
o

 causes th
e

 d
o

ll to
 fall d

o
w

n
. F

o
r th

e
 "k

n
o

c
k
­

d
o

w
n

" re
a

ctio
n

, th
e

n
, th

e
 cross se

ctio
n

 o
f each d

o
ll is 

.5 sq
u

a
re

 fo
o

t. If w
e

 th
ro

w
 p

in
g

 p
o

n
g

 b
a

lls, th
e

 "d
ire

c
t 

h
it" cross se

ctio
n

 m
ay re

m
a

in
 o

n
e

 sq
u

a
re

 fo
o

t, w
h

ile
 

th
e

 "k
n

o
c
k
d

o
w

n
" cross se

ctio
n

 b
e

co
m

e
s ze

ro
. O

r, if 
th

e
 frin

g
e

 o
n

 th
e

 d
o

ll is u
n

u
su

a
lly stiff, so th

a
t a base­

b
a

ll p
a

ssin
g

 th
ro

u
g

h
 th

e
 frin

g
e

 so
m

e
tim

e
s causes th

e
 

d
o

ll to
 fa

ll, th
e

n
 th

e
 d

o
ll's cross se

ctio
n

 fo
r b

a
se

b
a

ll 
kn

o
ckd

o
w

n
 m

a
y rise to

w
a

rd
-tw

o
 sq

u
a

re
 fe

e
t. A

n
d

 th
e

 
kn

o
ckd

o
w

n
 cross se

ctio
n

 w
ill be d

iffe
re

n
t fo

r baseballs 
o

f d
iffe

re
n

t sp
e

e
d

s. C
ross se

ctio
n

 is th
e

 e
ffe

ctive
 ta

rg
e

t 
area fo

r a sp
e

cific re
a

ctio
n

 o
r e

ve
n

t. 
If w

e
 co

n
sid

e
r a fre

e
 n

e
u

tro
n

, tra
ve

lin
g

 th
ro

u
g

h
 a 

sp
h

e
re

 o
f p

u
re

 
U

-235 
m

e
ta

l, w
e

 n
e

e
d

 to
 k

n
o

w
 h

o
w

 
like

ly it is 
to

 ca
u

se
 fissio

n
, 

in
ste

a
d

 o
f e

sca
p

in
g

 fro
m

 
th

e
 sp

h
e

re
. W

e
 n

e
e

d
 to

 kn
o

w
, in

 o
th

e
r w

o
rd

s, n
o

t h
o

w
 

la
rg

e
 th

e
 

U
-235 

n
u

cle
u

s a
ctu

a
lly is, 

b
u

t 
h

o
w

 la
rg

e
 a 

ta
rg

e
t it p

re
se

n
ts sta

tistica
lly, fo

r th
e

 fissio
n

 re
a

ctio
n

, to
 

a n
e

u
tro

n
 o

f g
ive

n
 ve

lo
city. F

ission cro
ss se

ctio
n

s o
f 

U
-235 fo

r n
e

u
tro

n
s o

f a w
id

e
 range o

f ve
lo

citie
s (e

n
e

r-19 



In
 Los A

la
m

o
s b

y
 d

a
y g

re
a

t m
in

d
s p

o
n

d
e

re
d

 th
e

 b
o

m
b

 p
ro

b
le

m
s; b

y
 n

ig
h

t, tJJik tu
rn

e
d

 to
 less se

cre
t d

iscu
ssio

n
s. 

F
rom

 le
ft to

 rig
h

t across b
o

th
 p

a
g

e
s: E

n
rico

 F
erm

i w
ith

 L. 
D

. 
P. 

K
in

g
; E

ric Jette, 
C

harles C
ritch

fie
ld

, j. R
o

b
e

rt 
O

p
p

e
n

h
e

im
e

r; E
d

w
a

rd
 T

e
lle

r w
ith

 N
o

rris B
ra

d
b

u
ry; E. 0

. Law
rence, F

e
rm

i a
n

d
 I. I. R

abi. 

gies) n
e

e
d

e
d

 to
 b

e
 kn

o
w

n
 b

e
fo

re
 a b

o
m

b
 co

u
ld

 be d
e

­
signed. A

lso, sin
ce

 th
e

 u
ra

n
iu

m
 w

o
u

ld
 n

o
t a

ctu
a

lly b
e

 
p

u
re

 U
-235, it w

as necessary to
 k

n
o

w
 th

e
 cross se

ctio
n

s 
o

f va
rio

u
s im

p
u

ritie
s
, 

e
sp

e
cia

lly U
-238, 

fo
r n

e
u

tro
n

 
a

b
so

rp
tio

n
 w

ithout fissio
n

. 

O
n

ly on th
e

 basis o
f ca

re
fu

l e
xp

e
rim

e
n

ts and m
ea­

su
re

m
e

n
ts co

u
ld

 th
e

 n
e

e
d

e
d

 cross se
ctio

n
s b

e
 le

a
rn

e
d

. 
P

article a
cce

le
ra

to
rs (a

to
m

 sm
ashers) w

e
re

 u
se

d
 in

 th
e

se
 

e
xp

e
rim

e
n

ts, b
e

ca
u

se
 th

e
y co

u
ld

 p
ro

d
u

ce
, in

d
ire

ctly, 
beam

s o
f n

e
u

tro
n

s w
ith

 w
h

ich
 to

 b
o

m
b

a
rd

 sa
m

p
le

s o
f 

b
o

m
b

 m
a

te
ria

l. 

T
he 

m
ass 

o
f a sp

h
e

re
 o

f fissio
n

a
b

le
 m

a
te

ria
l 

ju
st 

su
fficie

n
t to

 su
sta

in
 a ch

a
in

 re
a

ctio
n

 is ca
lle

d
 th

e
 "critica

l 
m

a
ss." B

y su
rro

u
n

d
in

g
 this m

a
te

ria
l w

ith
 an e

n
ve

lo
p

e
 

o
f o

th
e

r m
a

te
ria

l, to
 b

o
u

n
ce

 e
sca

p
in

g
 n

e
u

tro
n

s b
a

ck 
in

to
 th

e
 a

ctive
 vo

lu
m

e
, it w

as p
o

ssib
le

 to
 im

p
ro

ve
 n

e
u

­
tro

n
 e

co
n

o
m

y a
n

d
 th

u
s re

d
u

ce
 th

e
 critica

l m
ass. S

uch a 
re

fle
ctin

g
 e

n
ve

lo
p

e
 is so

m
e

tim
e

s ca
lle

d
 a ta

m
p

e
r. 

T
he ta

m
p

e
r in

 a w
e

a
p

o
n

 serves a se
co

n
d

 p
u

rp
o

se
. 

A
s th

e
 fissio

n
a

b
le

 m
ass e

xp
a

n
d

s d
u

rin
g

 th
e

 e
xp

lo
sio

n
, 

it q
u

ickly b
e

co
m

e
s less 

d
e

n
se

, at th
e

 sam
e 

tim
e

, 
its 

surface area in
cre

a
se

s. T
hese tw

o
 e

ffe
cts act to

g
e

th
e

r to
 

"q
u

e
n

c
h

" th
e

 ch
a

in
 re

a
ctio

n
, sin

ce
 th

e
y fa

cilita
te

 n
e

u
­

tro
n

 
escape 

a
n

d
 

re
d

u
ce

 
th

e
 

lik
e

lih
o

o
d

 th
a

t a g
ive

n
 

n
e

u
tro

n
 w

ill e
n

co
u

n
te

r a fissio
n

a
b

le
 n

u
cle

u
s. A

 m
assive 

ta
m

p
e

r slow
s th

e
 e

xp
a

n
sio

n
 a

n
d

 a
llo

w
s m

o
re

 e
n

e
rg

y to
 

be lib
e

ra
te

d
 b

e
fo

re
 th

e
 re

a
ctio

n
 is q

u
e

n
ch

e
d

. 
T

a
m

p
e

r m
a

te
ria

ls, e
sp

e
cia

lly th
e

ir cross se
ctio

n
s fo

r 
ca

p
tu

rin
g

 n
e

u
tro

n
s a

n
d

 fo
r sca

tte
rin

g
 n

e
u

tro
n

s back in
to

 
th

e
 fissio

n
a

b
le

 m
a

te
ria

l, n
e

e
d

e
d

 in
te

n
sive

 stu
d

y. 
It h

a
p

p
e

n
s th

a
t th

e
 fissio

n
 

cross se
ctio

n
 

o
f U

-235 
is g

re
a

te
r fo

r slo
w

 n
e

u
tro

n
s th

a
n

 fo
r fast (p

re
su

m
a

b
ly 

because th
e

 slo
w

 n
e

u
tro

n
 spends m

o
re

 tim
e

 n
e

a
r th

e
 

n
u

cle
u

s). In
 sp

ite
 o

f th
is fact, th

e
 re

a
ctio

n
 in

 a b
o

m
b

 
m

u
st d

e
p

e
n

d
 a

lm
o

st so
le

ly o
n

 
fast 

n
e

u
tro

n
s. T

h
is is 

20 

p
a

rtly because th
e

 n
e

u
tro

n
s p

ro
d

u
ce

d
 in

 fission 
are 

n
a

tu
ra

lly fast, p
a

rtly because an a
ir-d

e
live

re
d

 b
o

m
b

 m
u

st 
be as 

lig
h

t as 
p

o
ssib

le
 

(th
e

re
fo

re
 n

o
t p

e
rm

ittin
g

 th
e

 
in

clu
sio

n
 o

f m
o

d
e

ra
tin

g
 m

a
te

ria
l to

 slo
w

 th
e

 n
e

u
tro

n
s), 

and 
p

a
rtly b

e
ca

u
se

 ·a 
slo

w
-n

e
u

tro
n

 
re

a
ctio

n
 

system
 

w
o

u
ld

 n
o

t have tim
e

 to
 lib

e
ra

te
 a large e

n
o

u
g

h
 fra

ctio
n

 
o

f th
e

 p
o

te
n

tia
l 

e
n

e
rg

y b
e

fo
re

 the 
b

o
m

b
 b

le
w

 itse
lf 

apart. 
T

h
e

re
fo

re
, it w

as necessary to
 establish facts re

la
tin

g
 

to th
e

 
e

fficie
n

cy o
f a ta

m
p

e
d

 a
to

m
ic e

xp
lo

sio
n

 
p

ro
­

d
u

ce
d

 
b

y fast 
n

e
u

tro
n

s. 
A

n
d

 
these 

facts 
had 

to
 

b
e

 
e

sta
b

lish
e

d
 

in
 a

d
va

n
ce

 o
f th

e
 d

e
live

ry o
f fissio

n
a

b
le

 
m

a
te

ria
l fo

r th
e

 first b
o

m
b

-
in

 advance, o
f co

u
rse

, o
f 

a
n

y a
to

m
ic e

xp
lo

sio
n

 at a
ll. 

F
or 

th
e

 
sake 

o
f e

xp
lo

sio
n

 
e

fficie
n

cy, it w
as 

in
a

d
­

visa
b

le
 
to

 
d

e
p

e
n

d
 

o
n

 
"b

a
c
k
g

ro
u

n
d

" 
n

e
u

tro
n

s 
(fre

e
 

n
e

u
tro

n
s u

n
a

vo
id

a
b

ly p
re

se
n

t in
 th

e
 b

o
m

b
 at all tim

e
s) 

to
 start th

e
 re

a
ctio

n
. T

he o
n

ly w
a

y to
 b

e sure th
e

 reac­
tio

n
 w

o
u

ld
 start fast, a

n
d

 at e
xa

ctly th
e

 rig
h

t m
o

m
e

n
t, 

w
as to

 arrange an in
te

rn
a

l n
e

u
tro

n
 so

u
rce

 th
a

t w
o

u
ld

 
d

e
live

r 
m

illio
n

s o
f n

e
u

tro
n

s in
 a sin

g
le

 
b

u
rst at 

th
e

 
in

sta
n

t o
f co

m
p

le
te

 assem
bly. 

D
evices 

called 
"in

itia
­

to
rs" h

a
d

 to
 be d

e
ve

lo
p

e
d

 to
 su

p
p

ly th
e

se
 n

e
u

tro
n

s. 
A

s 
if such 

d
ifficu

ltie
s w

e
re

 
n

o
t e

n
o

u
g

h
, a w

h
o

le
 

n
e

w
 su

p
p

ly o
f p

ro
b

le
m

s w
e

re
 in

tro
d

u
ce

d
 by th

e
 n

e
e

d
 

to m
a

ke
 th

e
 b

o
m

b
 g

o
 o

ff at th
e

 rig
h

t tim
e

 and o
n

ly 
at th

e
 rig

h
t tim

e
. 

A
 stick o

f d
yn

a
m

ite
 is ca

p
a

b
le

 o
f e

xp
lo

d
in

g
. W

h
e

n
 

its 
cap 

o
r ig

n
ito

r 
sets 

it o
ff, 

it e
xp

lo
d

e
s. 

A
 

critica
l 

m
ass o

f fissio
n

a
b

le
 m

a
te

ria
l is n

o
t o

n
ly capable o

f sus­
ta

in
in

g
 a chain 

re
a

ctio
n

; 
it is 

in
ca

p
a

b
le

 o
f n

o
t d

o
in

g
 

so. 
N

o
 p

e
rcu

ssio
n

 cap is 
necessary. 

N
o

b
o

d
y lig

h
ts a 

fuse. 
O

n
ce

 th
e

 critica
l 

co
n

d
itio

n
s e

xist, the 
re

a
ctio

n
 

b
e

g
in

s. (T
his is b

e
ca

u
se

 th
e

 o
n

e
 fre

e
 n

e
u

tro
n

 n
e

e
d

e
d

 to
 

trig
g

e
r th

e
 

re
a

ctio
n

 
w

ill 
alw

ays b
e su

p
p

lie
d

 w
ithin 

a 



fra
ctio

n
 

o
f a se

co
n

d
 

b
y n

e
u

tro
n

s fro
m

 
co

sm
ic rays, 

sp
o

n
ta

n
e

o
u

s fissio
n

, o
r o

th
e

r sources.) T
h

e
re

fo
re

, th
e

 
d

e
to

n
a

tio
n

 o
f a n

u
cle

a
r b

o
m

b
 o

ccu
rs w

h
e

n
e

ve
r its co

re
 

is a
ctu

a
lly and fu

lly a
sse

m
b

le
d

 fo
r th

e
 first tim~. T

h
e

 
final 

assem
bly m

u
st o

ccu
r o

n
ly at th

e
 ta

rg
e

t. T
o say 

th
a

t this in
tro

d
u

ce
s a p

ro
b

le
m

 is p
u

ttin
g

 it m
ild

ly. 
F

u
rth

e
rm

o
re

, 
th

e
 

fin
a

l 
assem

bly m
u

st b
e

 a
cco

m
­

p
lish

e
d

 ra
p

id
ly. A

s th
e

 co
re

 passes fro
m

 its su
b

critica
l, 

o
r safe, co

n
fig

u
ra

tio
n

 to
 its su

p
e

rcritica
l, o

r e
xp

lo
sive

, 
co

n
fig

u
ra

tio
n

, it m
u

st in
e

vita
b

ly pass th
ro

u
g

h
 co

n
fig

u
ra

­
tio

n
s th

a
t are barely critica

l. Fast assem
bly is necessary 

because th
e

re
 m

u
st b

e
 n

o
 tim

e
 fo

r th
e

 re
a

ctio
n

 to
 o

ccu
r 

and d
e

stro
y th

e
 b

o
m

b
 b

e
fo

re
 th

e
 o

p
tim

u
m

 co
n

fig
u

ra
­

tio
n

 is reached. 

S
ince n

o
 assem

bly m
e

th
o

d
 w

o
u

ld
 be fast e

n
o

u
g

h
 

unless 
it m

a
d

e
 

use 
o

f 
h

ig
h

 
explosives, 

an 
in

te
n

sive
 

stu
d

y o
f th

e
 p

o
te

n
tia

litie
s o

f ch
e

m
ica

l e
xp

lo
sive

s fo
r 

this p
u

rp
o

se
 h

a
d

 to
 be m

ade. 
In

 
p

rin
c
ip

le
, 

tw
o

 
g

e
n

e
ra

l 
m

e
th

o
d

s 
o

f a
sse

m
b

ly 
a

p
p

e
a

re
d

 
p

o
ssib

le
. 

O
n

e
 w

as 
th

e
 so

-ca
lle

d
 
"g

u
n

" 
m

e
th

o
d

, in
 w

h
ich

 o
n

e
 su

b
critica

l m
ass o

f fissio
n

a
b

le
 

m
a

te
ria

l w
o

u
ld

 be fire
d

 as a p
ro

je
ctile

 at a ta
rg

e
t co

n
­

sistin
g

 o
f a

n
o

th
e

r su
b

critica
l m

ass 
o

f fissio
n

a
b

le
 m

a­
te

ria
l. 

W
h

e
n

 
p

ro
je

ctile
 

m
e

t ta
rg

e
t, 

th
e

 
tw

o
 

to
g

e
th

e
r 

w
o

u
ld

 co
n

stitu
te

 a su
p

e
rcritica

l m
ass. (T

he g
u

n
, w

ith
 its 

e
xp

lo
sive

 ch
a

rg
e

 a
n

d
 its fissio

n
a

b
le

 p
ro

je
ctile

, w
o

u
ld

 
have to

 b
e

 e
n

clo
se

d
 in

 th
e

 b
o

m
b

 casing, 
a

lo
n

g
 w

ith
 

the ta
rg

e
t.) T

h
e

 o
th

e
r a

sse
m

b
ly m

e
th

o
d

 w
as 

"im
p

lo
­

s
io

n
," in w

h
ich

 a slig
h

tly su
b

critica
l m

ass o
f fissio

n
a

b
le

 
m

a
te

ria
l 

w
o

u
ld

 
be 

s
u

rro
u

n
d

e
d

 b
y 

h
ig

h
 

e
xp

lo
sive

s. 
W

h
e

n
 th

e
se

 e
xp

lo
sive

s are d
e

to
n

a
te

d
, th

e
y w

o
u

ld
 co

m
­

press 
the 

fissio
n

a
b

le
 

m
a

te
ria

l, 
th

e
re

b
y in

cre
a

sin
g

 its 
d

e
n

sity (d
e

cre
a

sin
g

 th
e

 
d

ista
n

ce
s 

b
e

tw
e

e
n

 
ta

rg
e

t 
n

u
cle

i), th
u

s re
n

d
e

rin
g

 it su
p

e
rcritica

l. 
T

he g
u

n
 m

e
th

o
d

 a
p

p
e

a
re

d
 to

 be the e
a

sie
r to

 d
e

­
ve

lo
p

. It in
vo

lve
d

 p
rin

cip
le

s a
lre

a
d

y w
e

ll u
n

d
e

rsto
o

d
 b

y 
o

rd
n

a
n

ce
 e

xp
e

rts, w
h

ile
 th

e
 im

p
lo

sio
n

 m
e

th
o

d
 in

tro
­

d
u

ce
d

 
e

n
tire

ly 
n

e
w

 p
rin

cip
le

s o
f g

u
id

in
g

 e
xp

lo
sive

 
e

n
e

rg
y. It w

as h
o

p
e

d
 th

a
t th

e
 g

u
n

 m
e

th
o

d
 m

ig
h

t w
o

rk 

fo
r b

o
th

 u
ra

n
iu

m
 a

n
d

 p
lu

to
n

iu
m

 b
o

m
b

s. It w
as a so

m
e

­
w

h
a

t slo
w

e
r d

e
to

n
a

tio
n

 system
 th

a
n

 im
p

lo
sio

n
 w

as, b
u

t 
its d

e
ve

lo
p

m
e

n
t w

o
u

ld
 

re
q

u
ire

 fe
w

e
r te

ch
n

o
lo

g
ica

l 
in

n
o

va
tio

n
s. 

In
 

1944 
ca

m
e

 
th

e
 

ve
rifica

tio
n

 
o

f a p
ie

ce
 o

f b
a

d
 

new
s ru

m
o

re
d

 a little
 e

a
rlie

r: T
h

e
 g

u
n

 m
e

th
o

d
 w

as u
n

­
su

ita
b

le
 
fo

r p
lu

to
n

iu
m

 
b

o
m

b
s. T

he 
reason 

w
as 

th
a

t 
p

lu
to

n
iu

m
 p

ro
d

u
ce

d
 in n

u
cle

a
r reactors (such as th

o
se

 
at O

a
k R

idge a
n

d
 H

a
n

fo
rd

) co
n

ta
in

e
d

 a sig
n

ifica
n

t p
e

r­
centage o

f an iso
to

p
e

 id
e

n
tifie

d
 as P

u-240. 
P

lu
to

n
iu

m
 

o
f th

is m
ass n

u
m

b
e

r had a
stro

n
g

te
n

d
e

n
cyto

w
a

rd
 sp

o
n

­
ta

n
e

o
u

s fissio
n

, re
le

a
sin

g
 n

e
u

tro
n

s. T
his p

ro
d

u
ce

d
 an 

u
n

u
su

a
lly h

ig
h

 n
e

u
tro

n
 b

a
ckg

ro
u

n
d

 in p
lu

to
n

iu
m

 co
n

­
ta

in
in

g
 th

e
 240 iso

to
p

e
. T

h
e

re
fo

re
, assem

bly o
f a plu­

to
n

iu
m

 b
o

m
b

 w
o

u
ld

 have to
 be lig

h
tn

in
g

-fa
st to

 p
re

ve
n

t 
p

re
m

a
tu

re
 in

itia
tio

n
 o

f th
e

 ch
a

in
 re

a
ctio

n
. A

sse
m

b
ly b

y 
th

e
 g

u
n

 
m

e
th

o
d

 w
o

u
ld

 b
e

 to
o

 slo
w

; 
in a p

lu
to

n
iu

m
 

b
o

m
b

, it w
o

u
ld

 have to
 b

e
 im

p
lo

sio
n

 o
r n

o
th

in
g

. 

T
h

e
 sim

p
le

st w
a

y to
 p

ro
ce

e
d

 m
ig

h
t have b

e
e

n
 to

 
b

u
ild

 
a fe

w
 e

xp
e

rim
e

n
ta

l 
b

o
m

b
s 

in 
th

e
 

e
a

rly 1940's 
and 

try th
e

m
 o

u
t. 

N
o

t th
e

 least o
f th

e
 

L
a

b
o

ra
to

ry's 
p

ro
b

le
m

s a
ro

se
 fro

m
 th

e
 im

p
o

ssib
ility o

f d
o

in
g

 th
is. 

B
y 

th
e

 
tim

e
 

th
e

 
p

re
cio

u
s 

sh
ip

m
e

n
ts 

o
f fissio

n
a

b
le

 
m

a
te

ria
l a

rrive
d

 at Los A
la

m
o

s, a w
o

rka
b

le
 b

o
m

b
 d

e
sig

n
 

h
a

d
 

to
 

b
e

 
re

a
d

y
. 

V
a

rio
u

s
 

c
o

m
p

o
n

e
n

ts
 

a
n

d
 

s
u

b
­

a
sse

m
b

lie
s 

c
o

u
ld

 
b

e
 te

ste
d

 
b

y th
e

m
se

lve
s, 

b
u

t 
n

o
 

in
te

g
ra

l te
st o

f th
e

 w
e

a
p

o
n

 w
o

u
ld

 b
e

 p
o

ssib
le

 u
n

til lo
n

g
 

a
fte

r th
e

 tim
e

 w
h

e
n

 such te
stin

g
 m

ig
h

t have se
rve

d
 its 

p
u

rp
o

se
 b

e
st. 

A
s so

o
n

 as th
e

 L
a

b
o

ra
to

ry h
a

d
 its first ske

le
to

n
 sta

ff 
and a m

in
im

u
m

 o
f e

q
u

ip
m

e
n

t (a cyclo
tro

n
 lo

a
n

e
d

 b
y 

H
a

rva
rd

 U
n

ive
rsity, tw

o
 e

le
ctro

sta
tic a

cce
le

ra
to

rs fro
m

 
th

e
 U

n
ive

rsity o
f W

isco
n

sin
, 

a C
o

ckcro
ft-W

a
lto

n
 

ac­
ce

le
ra

to
r 

fro
m

 
th

e
 

U
n

ive
rsity o

f Illin
o

is, a
n

d
 

m
u

ch
 

o
th

e
r b

o
rro

w
e

d
 e

q
u

ip
m

e
n

t) th
e

 w
o

rk b
e

g
a

n
. In

 m
a

n
y 

w
ays 

it w
as a co

n
tin

u
a

tio
n

 o
f research a

lre
a

d
y b

e
g

u
n

 
in

 a d
o

ze
n

 la
b

o
ra

to
rie

s all o
ve

r th
e

 co
u

n
try. B

u
t it h

a
d
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a focus fo
r th

e
 first tim

e
. Los A

la
m

o
s, a

n
d

 n
o

 o
th

e
r 

la
b

o
ra

to
ry, w

o
u

ld
 m

a
ke

 th
e

 first b
o

m
b

. 
R

esearch g
o

t u
n

d
e

r w
a

y o
n

 several fro
n

ts d
u

rin
g

 th
e

 
first h

a
lf o

f 1943. M
e

a
su

re
m

e
n

ts o
f th

e
 "n

e
u

tro
n

 n
u

m
­

b
e

r" (average n
u

m
b

e
r o

f n
e

u
tro

n
s e

m
itte

d
 p

e
r fission) 

o
f p

lu
to

n
iu

m
-2

3
9

 
a

n
d

 
u

ra
n

iu
m

-2
3

5
 

w
e

re
 

u
n

d
e

rta
ke

n
 

im
m

e
d

ia
te

ly, th
o

u
g

h
 th

e
 p

lu
to

n
iu

m
 m

e
a

su
re

m
e

n
ts had 

to
 be m

ade o
n

 a sa
m

p
le

 sca
rce

ly visib
le

 to th
e

 naked eye. 
O

th
e

r research p
ro

je
cts b

e
g

u
n

 in
 th

e
 first m

o
n

th
s 

w
e

re
 these: 

***M
e

a
su

re
m

e
n

ts o
f th

e
 fissio

n
 sp

e
ctru

m
 (e

n
e

rg
y 

range) o
f n

e
u

tro
n

s fro
m

 U
-235. 

***M
e

a
su

re
m

e
n

ts o
f fissio

n
 cross se

ctio
n

s o
f U

-235 
a

n
d

 P
u-239 

fo
r 

n
e

u
tro

n
s o

f h
ig

h
, 

lo
w

, a
n

d
 all 

in
te

r­
m

e
d

ia
te

 e
n

e
rg

ie
s. 

***M
e

a
su

re
m

e
n

ts o
f th

e
 tim

e
 (a fra

ctio
n

 o
f a m

il­
lio

n
th

 o
f a se

co
n

d
) b

e
tw

e
e

n
 fissio

n
 a

n
d

 th
e

 e
m

issio
n

 o
f 

virtu
a

lly all th
e

 fissio
n

 n
e

u
tro

n
s. 

***M
e

a
su

re
m

e
n

ts o
f cross se

ctio
n

s o
f n

e
u

tro
n

 cap­
tu

re
 a

n
d

 n
e

u
tro

n
 sca

tte
rin

g
 in

 va
rio

u
s p

o
ssib

le
 ta

m
p

e
r 

materials~ 

***D
e

ve
lo

p
m

e
n

t 
o

f e
xp

e
rim

e
n

ta
l 

te
ch

n
iq

u
e

s 
(in

­
clu

d
in

g
 w

ays o
f p

ro
d

u
cin

g
 a

n
d

 co
u

n
tin

g
 n

e
u

tro
n

s o
f 

s
p

e
c
ific

 
e

n
e

rg
ie

s
, 

m
e

a
s
u

rin
g

 
fis

s
io

n
 

in
 

v
a

rio
u

s
 

m
aterials, a

n
d

 m
e

a
su

rin
g

 ce
rta

in
 n

o
n

-fissio
n

 re
a

ctio
n

s 
in

d
u

ce
d

 b
y n

e
u

tro
n

s). 
***R

a
d

io
c
h

e
m

ic
a

l 
s
tu

d
ie

s
 

a
im

e
d

 
to

w
a

rd
 

th
e

 
d

e
ve

lo
p

m
e

n
t o

f an in
itia

to
r (th

e
 n

e
u

tro
n

 so
u

rce
 m

e
n

­
tio

n
e

d
 earlier) fo

r th
e

 b
o

m
b

. 
***R

e
se

a
rch

 o
n

 u
ra

n
iu

m
 h

yd
rid

e
, an e

a
rly p

o
ssib

ility 
fo

r b
o

m
b

 fu
e

l, la
te

r a
b

a
n

d
o

n
e

d
. 

***R
e

se
a

rch
 

o
n

 
th

e
 ch

e
m

istry a
n

d
 

m
e

ta
llu

rg
y o

f 
u

ra
n

iu
m

 
a

n
d

 p
lu

to
n

iu
m

, 
a

n
d

 
o

f p
o

s
s
ib

le
 ta

m
p

e
r 

m
a

te
ria

ls 
(in

c
lu

d
in

g
 

d
e

v
e

lo
p

m
e

n
t 

o
f 

p
u

rific
a

tio
n

 
processes and a

n
a

lytica
l m

e
th

o
d

s fo
r m

e
a

su
rin

g
 sm

all 
a

m
o

u
n

ts o
f im

p
u

ritie
s). 

***R
e

se
a

rch
 o

n
 p

ro
je

ctile
 a

n
d

 ta
rg

e
t m

aterials fo
r 

th
e

 g
u

n
 p

ro
g

ra
m

. 
***P

la
n

n
in

g
 fo

r co
n

stru
ctio

n
 o

f a d
e

u
te

riu
m

 liq
u

e
­

fa
ctio

n
 p

la
n

t at Los A
la

m
o

s, to
 su

p
p

ly liq
u

id
 d

e
u

te
riu

m
 

fo
r e

xp
e

rim
e

n
ts u

se
fu

l in
 th

e
 d

e
ve

lo
p

m
e

n
t o

f a th
e

rm
o

­
n

u
cle

a
r b

o
m

b
. 

***A
n

 
in

te
n

sive
 o

rd
n

a
n

ce
 p

ro
g

ra
m

, 
stu

d
yin

g
 th

e
 

uses o
f h

ig
h

 e
xp

lo
sive

s fo
r b

o
m

b
 assem

bly. 
***A

 tre
m

e
n

d
o

u
s th

e
o

re
tica

l e
ffo

rt d
e

vo
te

d
 to cal­

cu
la

tio
n

s o
f all kin

d
s re

la
te

d
 to

 th
e

 physics a
n

d
 th

e
rm

o
­

d
yn

a
m

ics o
f the b

o
m

b
. 

A
t this early stage in

 th
e

 w
o

rk o
f the Laboratory it w

as 
believed that the d

e
ve

lo
p

m
e

n
t o

f the b
o

m
b

 w
o

u
ld

 have 
tw

o
 

m
ore-or-less 

d
istin

ct 
phases: 

(a) 
research 

in
 

physics, 
chem

istry a
n

d
 m

e
ta

llu
rg

y, then (b) te
ch

n
o

lo
g

y 
in 

e
n

g
in

e
e

rin
g

 o
rd

n
a

n
ce

 design. 
T

he o
rig

in
a

l d
ire

ctive
 

set forth a plan for p
u

ttin
g

 the Laboratory on a m
ilita

ry 
basis in the second phase, 

co
m

m
issio

n
in

g
 the scientists 

in m
ilita

ry rank, a
n

d
 so on. 

A
s it turned o

u
t, the co

m
­

m
issio

n
in

g
 p

la
n

 w
as n

e
ve

r p
u

t in
to

 effect. 
In the fa

ll 
o

f 1
9

4
3

, as 
a re

su
lt o

f a conference be­
tw

een P
resident R

oosevelt and P
rim

e M
in

iste
r C

h
u

rch
ill 

it 
w

as 
d

e
cid

e
d

 
to 

assign 
a

b
o

u
t 

tw
o

 
d

o
ze

n
 

B
ritish 

22 

T
he 

W
ater 

B
o

ile
r ·reactor u

n
d

e
r co

n
stru

ctio
n

. 
T

his reactor w
as 

co
n

­
stru

cte
d

 fo
r use as a research to

o
l d

u
rin

g
 th

e
 d

e
ve

lo
p

m
e

n
t o

f th
e

 b
o

m
b

. 
It w

as th
e

 w
o

rld
's first e

n
rich

e
d

 u
ra

n
iu

m
 reactor. 

citize
n

s to
 w

o
rk

 a
t Los A

la
m

o
s. A

m
o

n
g

 th
e

m
 w

e
re

 so
m

e
 

o
f th

e
 w

o
rld

's m
o

st d
istin

g
u

ish
e

d
 scie

n
tists. 

L
a

b
o

ra
to

ry p
e

rso
n

n
e

l w
e

re
 all civilia

n
s u

n
til th

e
 fa

ll 
o

f 1943, w
h

e
n

 a d
e

ta
ch

m
e

n
t o

f W
A

C
s a

n
d

 several te
ch

n
i­

cians 
a

n
d

 scie
n

tists 
d

ra
fte

d
 
in

to
 th

e
 

A
rm

y's S
p

e
cia

l 
E

n
g

in
e

e
r 

D
e

ta
ch

m
e

n
t 

(S
E

D
) 

jo
in

e
d

 th
e

 staff. 
B

y Ju
ly 

1945, 50%
 o

f L
a

b
o

ra
to

ry p
e

rso
n

n
e

l w
e

re
 m

ilita
ry, m

o
stly 

m
e

n
 o

f th
e

 S
E

D
. T

otal L
a

b
o

ra
to

ry p
e

rso
n

n
e

l in
cre

a
se

d
 

ste
a

d
ily fro

m
 250 in

 July 1943, to
 2,500 in

 July 1945. 



0 

The 
m

ost 
im

p
o

rta
n

t 
single 

characteristic 
o

f 
Los 

A
lam

os 
S

cie
n

tific 
Laboratory 

becam
e 

apparent 
in 

the 
very first days. 

It has 
rem

ained 
LA

S
L's 

m
ost im

p
o

rta
n

t 
single 

characteristic. 
The 

Laboratory 
is 

predom
inantly 

a scientific, 
not 

an 
engineering, 

institution. 
T

he 
fact 

that its first m
ission w

as the cre
a

tio
n

 o
f a p

ra
ctica

l p
ie

ce
 

o
f hardw

are w
o

u
ld

 seem
 to co

n
tra

d
ict such a statem

ent, 
but 

the 
co

n
tra

d
ictio

n
 

is 
o

n
ly 

an 
apparent 

one. 
T

he 
nature o

f this sp
e

cific p
ie

ce
 o

f hardw
are w

as 
such that 

its 
creation 

ca
lle

d
 

fo
r 

a m
assive 

program
 

o
f scie

n
tific 

research. 
T

hat it also 
ca

lle
d

 fo
r a m

assive e
n

g
in

e
e

rin
g

 p
ro

­
gram

 is e
q

u
a

lly tru
e

, b
u

t n
o

t ce
n

tra
l to

 th
e

 ch
a

ra
cte

r 
o

f th
e

 in
stitu

tio
n

 as 
it w

as 
in

 1943 o
r as 

it has b
e

e
n

 
e

ve
r since. E

very d
e

ve
lo

p
m

e
n

t p
ro

g
ra

m
 u

n
d

e
rta

ke
n

 b
y 

th
e

 L
a

b
o

ra
to

ry has b
e

e
n

 o
f such an advanced kin

d
 th

a
t 

th
e

 te
ch

n
o

lo
g

ica
l e

ffo
rt w

as sm
a

lle
r, in te

rm
s o

f m
a

n
 

h
o

u
rs, th

a
n

 
th

e
 

scie
n

tific o
n

e
. 

It is 
im

p
o

ssib
le

, 
o

f 
co

u
rse

, to
 se

p
a

ra
te

 th
e

 tw
o

 kin
d

s o
f e

ffo
rt in

 a cle
a

r­
cu

t w
a

y, b
u

t a
n

yo
n

e
 w

h
o

 has w
o

rke
d

 in
 th

e
 in

te
lle

ctu
a

l 
clim

a
te

 
o

f Los 
A

la
m

o
s 

kn
o

w
s 

th
a

t 
"L

o
s A

la
m

o
s 

E
n­

g
in

e
e

rin
g

 L
a

b
o

ra
to

ry" o
r even 

"L
o

s A
lam

os R
esearch 

a
n

d
 

D
e

v
e

lo
p

m
e

n
t 

L
a

b
o

ra
to

ry" 
w

o
u

ld
 

h
a

ve
 

b
e

e
n

 
a 

m
isn

o
m

e
r. "S

c
ie

n
tific

" is rig
h

t, and th
e

 w
o

rd
 w

as in
­

se
rte

d
 in

 th
e

 e
a

rlie
r nam

e, 
"L

o
s A

la
m

o
s L

a
b

o
ra

to
ry" 

in
 1947. 

W
artim

e p
h

o
to

 sh
o

w
in

g
 o

n
e

 o
f th

e
 practical, if p

rim
itive

, w
ays in

 w
h

ich
 

radioactive m
aterials w

ere safely h
a

n
d

le
d

 d
u

rin
g

 the early years o
f the 

b
o

m
b

 d
e

ve
lo

p
m

e
n

t. 

.. 
"
''"

'' 
, .. 

" 
' 

;
<

.
 . ' ' . ' ~ 
•
t
"
 

' 
•
•
•
•
 
.
.
.
.
 , 

j
,
•
 

... ,. 
' 

,, .. ' 

The ice
 h

o
u

se
, a sto

n
e

 b
u

ild
in

g
 lo

n
g

 used, b
e

fo
re

 th
e

 w
ar, fo

r storage 
o

f ice from
 A

sh
le

y P
o

n
d

. It la
te

r assum
ed h

isto
ric sig

n
ifica

n
ce

 as th
e

 
b

u
ild

in
g

 in
 w

h
ich

 n
u

cle
a

r co
m

p
o

n
e

n
ts o

f th
e

 first a
to

m
ic b

o
m

b
 w

e
re

 

assem
bled. 
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A
tom

ic b
o

m
b

 research w
as conducted in these hurriedly constructed 

laboratory buildings w
hich m

a
d

e u
p

 th
e technical area. 

G
am

m
a 

building, 
b

elo
w

 and at right above, 
w

rapped around a
n

d
 obscured 

A
shley P

ond. 



0 

p
rep

arin
g

 th
e m

aterials 
P

reparation o
f th

e
 tw

o
 fissio

n
a

b
le

 co
re

 m
a

te
ria

ls, 
m

e
a

n
w

h
ile

 w
as b

e
in

g
 a

cco
m

p
lish

e
d

 e
lse

w
h

e
re

 a
g

a
in

st 
a

lm
o

st o
ve

rw
h

e
lm

in
g

 o
d

d
s. 

In th
e

 case o
f u

ra
n

iu
m

, th
e

 d
ifficu

lty a
ro

se
 fro

m
 th

e
 

fa
ct th

a
t u

ra
n

iu
m

-2
3

8
 a

n
d

 u
ra

n
iu

m
-2

3
5

 are a
lm

o
st id

e
n

ti­
cal substances. E

ach o
f th

e
 tw

o
 kinds o

f a
to

m
s has 92 

n
u

cle
a

r p
ro

to
n

s 
a

n
d

 
92 

o
rb

ita
l 

e
le

ctro
n

s. 
S

ince 
th

e
 

ch
e

m
ica

l b
e

h
a

v
io

r o
f a

n
y a

to
m

 
is 

a
lm

o
s
t e

n
tire

ly
 

g
o

ve
rn

e
d

 b
y its 

o
rb

ita
l 

e
le

ctro
n

s, 
th

e
 
tw

o
 

kin
d

s 
o

f 
u

ra
n

iu
m

 co
u

ld
 n

o
t b

e
 se

p
a

ra
te

d
 by ch

e
m

ica
l processes. 

S
om

e o
th

e
r p

ro
ce

ss -
a p

u
re

ly p
h

ysica
l o

n
e

 -
w

as 
re

q
u

ire
d

. 
U

-235 has 143 n
e

u
tro

n
s in

 each n
u

cle
u

s. U
-238 has 

146. S
o

m
e

h
o

w
, th

o
se

 th
re

e
 e

xtra
 n

e
u

tro
n

s had to
 b

e
 

used to
 m

ake th
e

 U
-238 

a
to

m
s go ~ne 

w
a

y a
n

d
 

th
e

 
U

-235 a
to

m
s go a

n
o

th
e

r. A
 g

re
a

t m
a

n
y m

e
th

o
d

s w
e

re
 

suggested. H
a

lf a d
o

ze
n

 o
r so, in

clu
d

in
g

 a ce
n

trifu
g

e
 

process like
 th

e
 o

n
e

 u
se

d
 to

 separate cre
a

m
 fro

m
 m

ilk, 
w

e
re

 g
ive

n
 e

xte
n

sive
 tria

ls. A
lm

o
st e

ve
ry id

e
a

 w
o

rke
d

, 
b

u
t n

o
 idea w

o
rke

d
 ve

ry w
e

ll. T
he d

iffe
re

n
ce

 betw~en 
th

e
 tw

o
 iso

to
p

e
s w

as to
o

 sm
a

ll. 
F

u
rth

e
rm

o
re

, 
all 

o
f th

e
 se

p
a

ra
tio

n
 

m
e

th
o

d
s trie

d
 

w
e

re
 e

xp
e

n
sive

. If th
e

 iso
to

p
e

 se
p

a
ra

tio
n

 p
ro

g
ra

m
 h

a
d

 
b

e
e

n
 an in

d
u

stria
l e

n
te

rp
rise

, a
im

e
d

 at m
a

kin
g

 a p
ro

fit, 
th

e
 o

n
ly se

n
sib

le
 co

u
rse

 w
o

u
ld

 have b
e

e
n

 to
 close u

p
 

sh
o

p
. 

B
ut th

e
re

 w
as a w

a
r o

n
. N

o
b

o
d

y kn
e

w
 h

o
w

 m
u

ch
 

e
ffo

rt, if any, G
e

rm
a

n
y m

ig
h

t b
e

 d
e

vo
tin

g
 to n

u
cle

a
r 

w
e

a
p

o
n

 d
e

ve
lo

p
m

e
n

t (a
ctu

a
lly it w

as ve
ry little

), b
u

t 
o

n
e

 
th

in
g

 w
as 

a
lm

o
st ce

rta
in

: 
If th

e
 G

e
rm

a
n

s w
e

re
 

first to 
d

e
ve

lo
p

 a n
u

cle
a

r w
e

a
p

o
n

, H
itle

r w
o

u
ld

 w
in

 
th

e
 w

ar. T
his w

as n
o

 tim
e

 to
 p

in
ch

 p
e

n
n

ie
s. 

A
m

e
rica

's d
e

cisio
n

, b
a

se
d

 p
a

rtly o
n

 e
xtre

m
e

ly g
o

o
d

 
w

o
rk b

y scientists in
 

B
rita

in
, w

as to
 co

n
tin

u
e

 at 
a

n
y 

cost. In
ve

stig
a

tio
n

 o
f m

a
n

y w
ays o

f se
p

a
ra

tin
g

 iso
to

p
e

s 
w

o
u

ld
 g

o
 o

n
, a

n
d

 a re
a

lly vast e
ffo

rt w
o

u
ld

 be m
a

d
e

 
on 

th
e

 tw
o

 m
o

st p
ro

m
is

in
g

 processes. 
O

n
e

 o
f th

e
se

 
w

as 
gaseous 

d
iffu

sio
n

 
se

p
a

ra
tio

n
 a

n
d

 th
e

 o
th

e
r w

as 
e

le
ctro

m
a

g
n

e
tic se

p
a

ra
tio

n
. 

B
o

th
 

p
ro

ce
sse

s 
a

re
 

b
a

se
d

 
o

n
 

th
e

 
d

iffe
re

n
c
e

 
in

 
w

e
ig

h
t (m

o
re

 p
ro

p
e

rly, in
 m

ass) b
e

tw
e

e
n

 th
e

 tw
o

 kin
d

s 
o

f u
ra

n
iu

m
 n

u
cle

i. 
T

h
e

 
m

o
le

cu
le

s 
in

 
a 

gas 
a

re
 

in
 

co
n

sta
n

t m
o

tio
n

. 
T

he w
a

rm
e

r th
e

 
gas, 

th
e

 fa
ste

r 
its 

m
o

le
cu

le
s m

o
ve

; 
b

u
t so

m
e

 m
o

ve
 fa

ste
r th

a
n

 
o

th
e

rs. 
O

n
 

th
e

 average, 
h

e
a

vie
r m

o
le

cu
le

s a
re

 m
o

re
 slu

g
g

ish
 th

a
n

 lig
h

t o
n

e
s. 

T
h

e
y m

o
ve

 m
o

re
 slo

w
ly. T

h
e

re
fo

re
, w

h
e

n
 a gas d

iffu
se

s 
th

ro
u

g
h

 
a p

o
ro

u
s 

b
a

rrie
r, 

th
e

 
lig

h
te

r m
o

le
cu

le
s 

g
e

t 
th

ro
u

g
h

 a little
 m

o
re

 o
fte

n
 (at first) 

th
a

n
 

th
e

 h
e

a
vie

r 
o

n
e

s. 
P

erhaps 
u

n
fo

rtu
n

a
te

ly, 
u

ra
n

iu
m

 
is 

n
o

t a gas. 
F

or 
th

e
 gaseous d

iffu
sio

n
 p

ro
ce

ss, th
e

 u
ra

n
iu

m
 has to

 b
e

 
co

m
b

in
e

d
 w

ith
 flu

o
rin

e
 to

 p
ro

d
u

ce
 an easily va

p
o

rize
d

 

c
o

m
p

o
u

n
d

 
ca

lle
d

 
u

ra
n

iu
m

 
h

e
x
a

flu
o

rid
e

. 
U

ra
n

iu
m

 
h

e
xa

flu
o

rid
e

 gas 
is 

e
xtre

m
e

ly co
rro

sive
, 

te
n

d
in

g
 to

 
a

tta
ck 

p
u

m
p

s, 
p

ip
in

g
, 

b
a

rrie
rs, a

n
d

 
a

lm
o

st a
n

yth
in

g
 

else it h
a

p
p

e
n

s to
 to

u
ch

. 
B

u
t th

e
 gaseous d

iffu
sio

n
 m

e
th

o
d

 w
o

rks. P
assage 

th
ro

u
g

h
 each b

a
rrie

r in
 a m

u
lti-sta

g
e

 se
p

a
ra

tio
n

 p
la

n
t 

in
cre

a
se

s 
(ve

ry slig
h

tly) 
th

e
 

co
n

ce
n

tra
tio

n
 
o

f U
-235 

in
 

so
m

e
 
o

f th
e

 
gas. 

B
y 

u
sin

g
 th

o
u

sa
n

d
s o

f stages, 
th

o
u

sa
n

d
s o

f m
ile

s o
f p

ip
in

g
, a

n
d

 h
u

n
d

re
d

s o
f acres 

o
f b

a
rrie

rs, it is 
p

o
ssib

le
 to

 p
ro

d
u

ce
 ve

ry h
ig

h
ly e

n
­

rich
e

d
 

u
ra

n
iu

m
 

h
e

xa
flu

o
rid

e
. 

U
ra

n
iu

m
 

m
e

ta
l 

m
a

d
e

 
fro

m
 

th
e

 e
n

rich
e

d
 gas 

has a ve
ry lo

w
 co

n
ce

n
tra

tio
n

 
o

f U
-238. 

A
 

la
rg

e
 p

a
rt o

f th
e

 w
a

rtim
e

 p
ro

je
ct co

n
siste

d
 
o

f 
p

la
n

n
in

g
 a

n
d

 b
u

ild
in

g
 a se

p
a

ra
tio

n
 

p
la

n
t to

 e
m

p
lo

y 
th

e
 p

rin
c
ip

le
 ju

st d
e

scrib
e

d
. 

T
h

e
 

p
la

n
t w

as 
b

u
ilt in

 
O

a
k R

idge, T
ennessee, in

 th
e

 years fro
m

 1943 to
 1945. 

T
h

e
 

e
le

ctro
m

a
g

n
e

tic se
p

a
ra

tio
n

 
p

ro
ce

ss is 
q

u
ite

 
d

iffe
re

n
t, 

b
u

t 
it a

lso
 

e
xp

lo
its th

e
 ve

ry slig
h

t m
ass 

d
iffe

re
n

ce
s 

cre
a

te
d

 
b

y th
e

 
p

re
se

n
ce

 
o

f th
o

se
 th

re
e

 
e

xtra
 n

e
u

tro
n

s in
 each U

-238 n
u

cle
u

s. 
E

verything 
possessing 

m
ass 

has 
inertia. 

T
he 

m
o

re
 

m
ass, 

the 
m

ore 
in

e
rtia

. 
It is 

perhaps 
usual 

to th
in

k o
f 

in
e

rtia
 as a reluctance to m

o
ve

, b
u

t in
e

rtia
 is a b

ro
a

d
e

r 
p

h
e

n
o

m
e

n
o

n
 than that. 

It is 
less a resistance to m

o
ve

­
m

e
n

t than 
a kin

d
 o

f resistance 
to change. 

If an 
o

b
je

ct 
is 

stationary, 
in

e
rtia

 
m

akes 
it 

re
lu

cta
n

t 
to 

m
ove; 

if 
it 

is 
m

o
vin

g
, 

in
e

rtia
 

m
akes 

it 
re

lu
cta

n
t 

to 
stop 

o
r 

to 
change d

ire
ctio

n
. 

S
in

ce
 

in
e

rtia
 

is 
p

ro
p

o
rtio

n
a

l 
to

 
m

ass, 
th

e
 

U
-238 

n
u

cle
u

s has a little
 m

o
re

 in
e

rtia
 th

a
n

 th
e

 U
-235 n

u
cle

u
s. 

If b
o

th
 a

re
 tra

ve
lin

g
 at th

e
 sam

e sp
e

e
d

, th
e

 h
e

a
vie

r 
n

u
cle

u
s w

ill have a slig
h

tly stro
n

g
e

r resistance to
 a

n
y 

ch
a

n
g

e
 in

 d
ire

ctio
n

. T
h

e
re

fo
re

, a g
ive

n
 fo

rce
 te

n
d

in
g

 
to

 ch
a

n
g

e
 th

e
 d

ire
ctio

n
 o

f m
o

tio
n

 w
ill have a slig

h
tly 

g
re

a
te

r e
ffe

ct o
n

 th
e

 lig
h

te
r n

u
cle

i th
a

n
 o

n
 th

e
 h

e
a

vie
r. 

T
his 

p
rin

cip
le

 Is 
e

xp
lo

ite
d

 
in

 th
e

 e
le

ctro
m

a
g

n
e

tic 
se

p
a

ra
tio

n
 

o
f iso

to
p

e
s 

in
 

th
e

 
fo

llo
w

in
g

 w
a

y: 
F

irst, 
th

e
 

u
ra

n
iu

m
 a

to
m

s 
a

re
 
"io

n
iz

e
d

," 
u

su
a

lly b
y b

e
in

g
 

d
e

p
rive

d
 o

f o
n

e
 o

rb
ita

l e
le

ctro
n

 e
a

ch
. T

his leaves th
e

 
a

to
m

s p
o

sitive
ly ch

a
rg

e
d

, so
 th

a
t th

e
y can b

e
 a

cce
le

r­
a

te
d

 e
le

ctrica
lly and a

cte
d

 o
n

 m
a

g
n

e
tica

lly. W
h

e
n

 th
e

y 
have b

e
e

n
 a

cce
le

ra
te

d
 -

m
a

n
y m

illio
n

s o
f th

e
m

 a
t a 

tim
e

 -
th

e
y a

re
 fo

rm
e

d
 in

to
 a b

e
a

m
, all tra

ve
lin

g
 in

 
th

e
 sam

e d
ire

ctio
n

. T
he b

e
a

m
 o

f u
ra

n
iu

m
 io

n
s is th

e
n

 
p

a
sse

d
 
th

ro
u

g
h

 
a 

m
a

g
n

e
tic

 
fie

ld
 

w
h

ic
h

 
has 

b
e

e
n

 
a

rra
n

g
e

d
 in

 such a w
a

y as 
to

 b
e

n
d

 th
e

ir tra
je

cto
rie

s. 
U

n
d

e
r th

e
 in

flu
e

n
ce

 o
f th

e
 m

a
g

n
e

tic fie
ld

, th
e

 U
-235 

io
n

s ch
a

n
g

e
 d

ire
ctio

n
 m

o
re

 th
a

n
 th

e
 U

-238 io
n

s. T
h

e
 

b
e

a
m

 b
e

co
m

e
s tw

o
 b

e
a

m
s, e

a
ch

 o
f w

h
ic

h
 can be ca

u
g

h
t 

in
 a se

p
a

ra
te

 re
ce

p
ta

cle
. 

T
h

o
u

g
h

 
th

e
 
d

e
v
e

lo
p

m
e

n
t o

f th
e

 
e

le
ctro

m
a

g
n

e
tic 

se
p

a
ra

tio
n

 p
ro

ce
ss e

n
co

u
n

te
re

d
 m

a
n

y d
ifficu

ltie
s, th

e
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O
n

e
 o

f e
ig

h
t p

lu
to

n
iu

m
-p

ro
d

u
cin

g
 reactor facilities a

t H
a

n
fo

rd
 w

orks. 
T

his o
n

e
 o

p
e

ra
te

d
 fo

r th
e

 
first tim

e w
ith

 fu
ll lo

a
d

in
g

 o
n

 D
e

ce
m

b
e

r 17, 1944. 

m
e

th
o

d
 u

ltim
a

te
ly su

cce
e

d
e

d
 in

 p
ro

d
u

c
in

g
 im

p
o

rta
n

t 
q

u
a

n
titie

s 
o

f 
U

-235. 
E

le
ctro

m
a

g
n

e
tic 

se
p

a
ra

tin
g

 
m

a­
ch

in
e

s ca
lle

d
 "c

a
lu

tro
n

s
," d

e
ve

lo
p

e
d

 b
y th

e
 U

n
ive

rsity 
o

f C
a

lifo
rn

ia
, w

e
re

 in
sta

lle
d

 at O
a

k R
idge. T

h
e

y w
e

re
 

u
se

d
 

m
a

in
ly to

 
in

cre
a

se
 

th
e

 e
n

rich
m

e
n

t 
o

f a
lre

a
d

y­
e

n
rich

e
d

 p
ro

d
u

cts o
f th

e
 im

m
e

n
se

 g
a

se
o

u
s d

iffu
sio

n
 

p
la

n
t a

n
d

 o
f a sm

a
lle

r th
e

rm
a

l d
iffu

sio
n

 p
la

n
t, w

h
ich

 
u

se
d

 u
ra

n
iu

m
 h

e
xa

flu
o

rid
e

 in liq
u

id
 fo

rm
. 

B
y late 1944, h

ig
h

ly e
n

rich
e

d
 u

ra
n

iu
m

 co
m

p
o

u
n

d
s 

w
e

re
 

b
e

in
g

 
p

ro
d

u
c
e

d
 

a
t 

O
a

k 
R

id
g

e
 

in
 

k
ilo

g
ra

m
 

q
u

a
n

titie
s. 

M
e

a
n

w
h

ile
, th

e
 p

ro
g

ra
m

 to
 p

ro
d

u
ce

 th
e

 p
re

vio
u

sly 
u

n
k
n

o
w

n
 

e
le

m
e

n
t 

o
f a

to
m

ic 
n

u
m

b
e

r 94 
had 

m
ade 

g
re

a
t strid

e
s. 

B
e

rke
le

y scie
n

tists p
ro

d
u

ce
d

 
m

in
u

te
 q

u
a

n
titie

s o
f 

p
lu

to
n

iu
m

 in
 th

e
 w

in
te

r o
f 1940-41, b

y b
o

m
b

a
rd

m
e

n
t 

o
f u

ra
n

iu
m

 w
ith

 p
a

rticle
s fro

m
 an a

cce
le

ra
to

r. T
h

e
 n

e
w

 
e

le
m

e
n

t p
ro

ve
d

 to
 b

e
 re

a
d

ily fissio
n

a
b

le
, as had been 

p
re

d
icte

d
. 

H
o

w
e

v
e

r, 
p

ro
d

u
c
tio

n
 

in
 

q
u

a
n

titie
s
 
o

f 
m

ilita
ry

 
sig

n
ifica

n
ce

 
c
o

u
ld

 
n

o
t b

e
 

ca
rrie

d
 

o
u

t w
ith

 
p

a
rticle

 
a

cce
le

ra
to

rs. 
W

h
a

t w
as 

n
e

e
d

e
d

 w
as 

a re
a

lly p
le

n
tifu

l 
so

u
rce

 o
f fre

e
 

n
e

u
tro

n
s. 

T
he 

o
n

ly su
fficie

n
t so

u
rce

 
w

o
u

ld
 b

e
 a n

u
cle

a
r fissio

n
 re

a
cto

r. 
F

ission re
a

cto
rs a

re
 d

e
vice

s in
 w

h
ich

 a chain reac­
tio

n
 is m

a
in

ta
in

e
d

 u
n

d
e

r co
n

tro
lle

d
 co

n
d

itio
n

s. N
o

 such 
d

e
vice

 h
a

d
 b

e
e

n
 

b
u

ilt w
h

e
n

 
th

e
 

B
e

rke
le

y scie
n

tists 
p

ro
d

u
c
e

d
 

th
e

ir firs
t 

p
lu

to
n

iu
m

. 
It w

o
u

ld
 

ta
ke

 
tw

o
 

m
o

re
 years to

 a
ch

ie
ve

 th
e

 first m
a

n
-m

a
d

e
 fissio

n
 ch

a
in

 
re

a
ctio

n
. 

T
he le

a
d

e
r in

 th
a

t a
ch

ie
ve

m
e

n
t w

as th
e

 sam
e E

nrico 
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F
erm

i w
h

o
 h

a
d

 first sp
lit th

e
 u

ra
n

iu
m

 n
u

cle
u

s. H
e

 h
a

d
 

co
m

e
 

to
 

th
e

 
U

n
ite

d
 

S
tates a

n
d

 w
as 

w
o

rk
in

g
 at th

e
 

U
n

ive
rsity o

f C
h

ica
g

o
. 

F
e

rm
i 

a
n

d
 

h
is 

associates 
so

u
g

h
t to

 
d

e
m

o
n

stra
te

 
th

e
 

p
o

ssib
ility o

f a fissio
n

 
ch

a
in

 
re

a
ctio

n
 

in
 

n
a

tu
ra

l 
u

ra
n

iu
m

 -
u

ra
n

iu
m

 co
n

ta
in

in
g

 less th
a

n
 o

n
e

 p
e

r ce
n

t 
U

-2
3

5
. 

T
h

o
u

g
h

 
a 

n
a

tu
ra

l-u
ra

n
iu

m
 

re
a

ctio
n

 
w

o
u

ld
 

re
le

a
se

 
e

n
e

rg
y at 

a rate 
u

n
su

ita
b

le
 
fo

r an 
e

ffic
ie

n
t 

n
u

cle
a

r e
xp

lo
sio

n
, th

e
 d

e
m

o
n

stra
tio

n
 th

a
t such a reac­

tio
n

 co
u

ld
 b

e
 m

a
in

ta
in

e
d

 w
o

u
ld

 h
a

ve
 g

re
a

t sig
n

ifica
n

ce
. 

A
m

o
n

g
 o

th
e

r th
in

g
s, it co

u
ld

 le
a

d
 to

 th
e

 co
n

stru
ctio

n
 

o
f re

a
cto

rs 
ca

p
a

b
le

 o
f p

ro
d

u
cin

g
 farge 

q
u

a
n

titie
s o

f 
p

lu
to

n
iu

m
. 

In 
F

e
rm

i's 
e

xp
e

rim
e

n
t, 

lu
m

p
s o

f n
a

tu
ra

l 
u

ra
n

iu
m

 
m

e
ta

l 
a

n
d

 
o

f n
a

tu
ra

l 
u

ra
n

iu
m

 o
xid

e
 

w
e

re
 p

la
ce

d
 

in
 

a "la
ttic

e
" (a 

system
 o

f re
g

u
la

r sp
a

cin
g

) w
ith

in
 a p

ile
 

o
f g

ra
p

h
ite

 b
lo

cks. 
T

he 
g

ra
p

h
ite

 w
as 

necessary to
 e

n
a

b
le

 th
e

 p
ile

 to
 

su
sta

in
 a ch

a
in

 re
a

ctio
n

. H
e

re
 is w

h
y
: 

W
h

e
n

 a u
ra

n
iu

m
 n

u
cle

u
s u

n
d

e
rg

o
e

s fissio
n

, n
e

u
­

tro
n

s co
m

e
 o

u
t at h

ig
h

 ve
lo

city. In
 a n

a
tu

ra
l u

ra
n

iu
m

 
syste

m
, 

th
e

se
 

h
ig

h
-sp

e
e

d
 

n
e

u
tro

n
s co

llid
e

 w
ith

 
u

ra
­

n
iu

m
 n

u
cle

i o
f b

o
th

 kin
d

s. S
o

m
e

 o
f th

e
 co

llisio
n

s ca
u

se
 

fissio
n

, b
u

t m
a

n
y o

th
e

rs d
o

 n
o

t. M
o

s
t o

f th
e

 n
e

u
tro

n
s 

b
e

co
m

e
 
in

v
o

lv
e

d
 in

 
a se

rie
s 

o
f "e

la
s
tic

" (g
la

n
cin

g
 

o
r b

o
u

n
cin

g
) 

co
llisio

n
s 

w
ith

 
n

u
cle

i. 
S

uch co
llisio

n
s 

d
o

 
n

o
t ca

u
se

 
fissio

n
, 

a
n

d
 

each 
su

ch
 

co
llisio

n
 

ro
b

s 
a n

e
u

tro
n

 o
f so

m
e

 o
f its sp

e
e

d
. 

It 
h

a
p

p
e

n
s 

th
a

t th
e

 ve
lo

city 
o

f a 
n

e
u

tro
n

 
has 

a 
la

rg
e

 e
ffe

ct o
n

 w
h

a
t th

e
 n

e
u

tro
n

 can d
o

 to
 a u

ra
n

iu
m

 
n

u
cle

u
s. A

s th
e

 ve
lo

city g
o

e
s d

o
w

n
, th

e
 n

e
u

tro
n

 lo
se

s 



its 
a

b
ility to

 
ca

u
se

 
fissio

n
 

in
 

U
-238, 

w
h

ile
 a

cq
u

1
n

n
g

 
even greater a

b
ility to

 cause fissio
n

 in
 U

-235. A
t w

h
a

t 
is 

called 
"th

e
rm

a
l" ve

lo
city 

(w
h

e
n

 
th

e
 

n
e

u
tro

n
 

has 
lost all 

o
f th

e
 

in
itia

l imp~lse 
it 

re
ce

ive
d

 
fro

m
 

th
e

 
fissio

n
in

g
 n

u
cle

u
s) its a

b
ility to

 ca
u

se
 fissio

n
 in

 U
-235 

is very h
ig

h
. 

U
n

fo
rtu

n
a

te
ly

, 
th

e
re

 
is 

a 
c
e

rta
in

 
in

te
rm

e
d

ia
te

 
ve

lo
city at w

h
ich

 a n
e

u
tro

n
 is 

m
o

st like
ly to

 b
e

 ca
p

­
tu

re
d

 b
y a U

-238 n
u

cle
u

s, w
ith

o
u

t ca
u

sin
g

 fissio
n

. 
In 

a ch
a

in
-re

a
ctin

g
 p

ile
 u

sin
g

 n
a

tu
ra

l u
ra

n
iu

m
, it is th

e
re

­
fo

re
 d

e
sira

b
le

 to
 p

re
ve

n
t co

llisio
n

s b
e

tw
e

e
n

 m
e

d
iu

m
­

speed n
e

u
tro

n
s a

n
d

 U
-238 n

u
cle

i. O
th

e
rw

ise
, so m

a
n

y 
n

e
u

tro
n

s w
ill b

e
 ca

p
tu

re
d

 th
a

t th
e

 ch
a

in
 re

a
ctio

n
 w

ill 
d

ie
 o

u
t. (It is e

xa
ctly such 

ca
p

tu
re

s th
a

t re
su

lt in
 th

e
 

fo
rm

a
tio

n
 o

f p
lu

to
n

iu
m

, b
u

t F
e

rm
i w

as n
o

t yet tryin
g

 
fo

r th
a

t; his p
ile

 w
o

u
ld

 re
q

u
ire

 a m
a

xim
u

m
 n

u
m

b
e

r o
f 

fre
e

 n
e

u
tro

n
s, ju

s
t to

 keep th
e

 ch
a

in
 re

a
ctio

n
 a

live
.) 

B
y 

u
sin

g
 

lu
m

p
s 

o
f 

u
ra

n
iu

m
 

se
p

a
ra

te
d

 
b

y b
lo

cks 
o

f g
ra

p
h

ite
, it is p

o
ssib

le
 to

 a
vo

id
 m

a
n

y o
f th

e
 n

e
u

tro
n

 
ca

p
tu

re
s th

a
t w

o
u

ld
 o

ccu
r in

 a stru
ctu

re
 o

f p
u

re
 u

ra
­

n
iu

m
. N

e
u

tro
n

s p
ro

d
u

ce
d

 b
y fissio

n
s in

 o
n

e
 lu

m
p

 o
f 

fu
e

l fly o
u

t o
f th

a
t lu

m
p

 a
n

d
 in

to
 th

e
 g

ra
p

h
ite

 b
e

fo
re

 
th

e
y have lo

st e
n

o
u

g
h

 sp
e

e
d

 to
 b

e
 ca

p
tu

re
d

 re
a

d
ily b

y 
U

-238 n
u

cle
i. In th

e
 g

ra
p

h
ite

, th
e

y lo
se

 m
u

ch
 o

f th
e

ir 
ve

lo
city, b

e
ca

u
se

 o
f th

e
 e

la
stic co

llisio
n

s w
ith

 ca
rb

o
n

 
n

u
cle

i. B
y th

e
 tim

e
 th

e
 n

e
u

tro
n

s reach th
e

 n
e

xt lu
m

p
 

o
f fu

e
l, th

e
y are "th

e
rm

a
l" (slo

w
), a

n
d

 are n
o

t so like
ly 

to
 b

e
 ca

p
tu

re
d

 b
y U

-238. 

F
erm

i's p
ile

 p
ro

d
u

ce
d

 its first su
sta

in
e

d
 ch

a
in

 reac­
tio

n
 

in 
D

e
ce

m
b

e
r 1942, 

e
xa

ctly 
o

n
e

 w
e

e
k 

a
fte

r th
e

 
U

n
d

e
r S

e
cre

ta
ry o

f W
a

r h
a

d
 d

ire
cte

d
 th

a
t a site at lo

s
 

A
la

m
o

s, N
e

w
 M

e
xico

, b
e

 a
cq

u
ire

d
 fo

r a n
u

cle
a

r w
e

a
p

o
n

 
la

b
o

ra
to

ry. 
F

e
rm

i's success 
d

e
m

o
n

stra
te

d
 th

e
 p

o
ssi-

A
 sketch o

f F
erm

i's chain-reacting p
ile

 a
t th

e
 U

n
ive

rsity o
f C

hicago. 

\, ...,;..; .. ,,.,' 
,;;., ... , 

b
ility o

f th
e

 su
sta

in
e

d
 ch

a
in

 
re

a
ctio

n
 

a
n

d
 gave great 

e
n

co
u

ra
g

e
m

e
n

t to
 

th
o

se
 w

h
o

 
p

la
n

n
e

d
 

to
 

use 
la

rg
e

r 
p

ile
s 

as 
n

e
u

tro
n

 
so

u
rce

s fo
r 

th
e

 
p

ro
d

u
ctio

n
 
o

f p
lu

­
to

n
iu

m
. 

C
o

n
stru

ctio
n

 o
f o

n
e

 such p
ile

 began in
 T

ennessee 
in

 
1943. 

B
y 

N
o

ve
m

b
e

r o
f th

e
 

sam
e 

ye
a

r, 
it w

as 
in

 
o

p
e

ra
tio

n
. W

ith
in

 a fe
w

 m
o

n
th

s a
fte

r th
a

t, it h
a

d
 p

ro
­

d
u

ce
d

 several gram
s o

f p
lu

to
n

iu
m

. 
H

o
w

e
v
e

r, 
m

u
ch

 
la

rg
e

r p
lu

to
n

iu
m

 
p

ro
d

u
c
tio

n
 

re
a

cto
rs 

w
o

u
ld

 
b

e
 

n
e

ce
ssa

ry 
fo

r 
th

e
 

p
ro

d
u

ctio
n

 
o

f 
e

n
o

u
g

h
 

p
lu

to
n

iu
m

 
to

 
b

e
 

u
se

d
 

in
 

b
o

m
b

 
co

re
s. 

In
 

June 1943 co
n

stru
ctio

n
 o

f such re
a

cto
rs began at H

a
n

­
fo

rd
, 

W
a

sh
in

g
to

n
, w

h
e

re
 w

a
te

r fro
m

 
th

e
 C

o
lu

m
b

ia
 

R
ive

r c
o

u
ld

 be u
se

d
 as a re

a
cto

r co
o

la
n

t. B
y S

e
p

te
m

­
b

e
r 1944 th

e
 first H

a
n

fo
rd

 p
ile

 w
as 

in
 o

p
e

ra
tio

n
. P

lu­
to

n
iu

m
 n

itra
te

 fro
m

 H
a

n
fo

rd
 w

o
u

ld
 so

o
n

 jo
in

 th
e

 flo
w

 
o

f fissio
n

a
b

le
 m

a
te

ria
l th

a
t w

as a
lre

a
d

y m
o

vin
g

 fro
m

 th
e

 
u

ra
n

iu
m

 
a

n
d

 p
lu

to
n

iu
m

 p
ro

d
u

ctio
n

 
fa

cilitie
s 

in
 T

en­
nessee to

w
a

rd
 th

e
 Los A

la
m

o
s la

b
o

ra
to

ry. 
B

y 
S

e
p

te
m

b
e

r 1944 th
e

 
firs

t 
kilo

g
ra

m
 
o

f h
ig

h
ly

 
e

n
rich

e
d

 u
ra

n
iu

m
 (63%

 U
-235) h

a
d

 b
e

e
n

 re
ce

ive
d

 fro
m

 
th

e
 

se
p

a
ra

tio
n

 
p

la
n

t a
t O

a
k 

R
idge. 

B
y ju

ly
 1945 50 

kilo
g

ra
m

s h
a

d
 b

e
e

n
 re

ce
ive

d
, a

n
d

 th
e

 e
n

rich
m

e
n

t had 
in

cre
a

se
d

 to
 89%

. 
T

h
e

 first sm
a

ll q
u

a
n

titie
s o

f p
lu

to
n

iu
m

 (as n
itra

te
, 

n
o

t as m
e

ta
l) a

rrive
d

 a
t th

e
 L

a
b

o
ra

to
ry in

 O
cto

b
e

r 1943. 
G

ra
m

 a
m

o
u

n
ts w

e
re

 d
e

live
re

d
 e

a
rly in

 1944, and so
o

n
 

a
fte

r th
a

t still 
la

rg
e

r a
m

o
u

n
ts b

e
g

a
n

 
co

m
in

g
 in

, first 
fro

m
 O

a
k R

idge a
n

d
 la

te
r fro

m
 H

a
n

fo
rd

. 
B

o
th

 
th

e
 

u
ra

n
iu

m
 

a
n

d
 

th
e

 
p

lu
to

n
iu

m
 

n
e

e
d

e
d

 
p

u
rifica

tio
n

 (an 
u

n
p

re
ce

d
e

n
te

d
 jo

b
) b

e
fo

re
 b

e
co

m
in

g
 

su
ita

b
le

 
fo

r 
w

e
a

p
o

n
s 

use. 
M

e
a

n
s 

o
f p

u
rifyin

g
 th

e
se

 
e

le
m

e
n

ts w
e

re
 d

e
ve

lo
p

e
d

 at Los A
la

m
o

s a
n

d
 have b

e
e

n
 

co
n

sta
n

tly im
p

ro
ve

d
. 

._,· 

·.~· 
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T
he p

ro
b

le
m

 o
f p

re
p

a
rin

g
 p

lu
to

n
iu

m
 m

e
ta

l o
f h

ig
h

 
p

u
rity w

as 
sta

rte
d

 in
 th

e
 

L
a

b
o

ra
to

ry in 
A

u
g

u
st 1943 

at a tim
e

 w
h

e
n

 n
o

 p
lu

to
n

iu
m

 w
as available fo

r research. 
It g

ra
d

u
a

lly b
e

ca
m

e
 available in a

m
o

u
n

ts va
ryin

g
 fro

m
 

m
icrogram

s to
 gram

s, b
u

t in th
e

 m
e

a
n

tim
e

, extensive 
p

re
lim

in
a

ry 
in

ve
stig

a
tio

n
s 

o
f 

p
o

ssib
le

 
m

e
th

o
d

s 
o

f 
p

re
p

a
ra

tio
n

 
h

a
d

 b
e

e
n

 m
ade u

sin
g

 o
th

e
r e

le
m

e
n

ts as 
stand-ins. 

B
y 

the 
spring 

o
f 

1944, 
the 

w
o

rld
's 

first 
piece 

o
f 

p
lu

to
n

iu
m

 
m

etal 
prepared 

in 
any 

scale 
larger 

than 
a 

few
 m

icrogram
s 

w
as 

produced 
by 

the graphite centri­
fuge 

m
ethod 

w
h

ich
 

used 
centrifugal 

force 
to

 
th

ro
w

 
d

o
w

n
 

m
olten 

m
etal 

in
to

 
the 

tip
 

o
f 

a 
cone 

during 
reduction. T

his w
as accom

plished by placing the reac­
tion 

m
ixture 

in 
a cone-shaped 

refractory 
lin

e
r 

sealed 
inside a steel 

"b
o

m
b

." The 
b

o
m

b
 w

as 
then 

placed 
in 

A
 

se
ctio

n
 
o

f th
e

 
e

le
ctro

m
a

g
n

e
tic p

ro
ce

ss 
e

q
u

ip
m

e
n

t, 
u

se
d

 fo
r 

e
n

rich
in

g
 u

ra
n

iu
m

 
a

t O
ak R

idge, 
T

ennessee. 
U

nits 
o

f the 
electro-

a g
ra

p
h

ite
 ce

n
trifu

g
e

 w
h

ich
 w

as 
h

e
a

te
d

 ra
p

id
ly to 

a 
h

ig
h

 te
m

p
e

ra
tu

re
 w

h
ile

 rotating. A
s th

e
 re

d
u

ctio
n

 to
o

k 
place th

e
 m

etal w
as th

ro
w

n
 to

g
e

th
e

r in
 the tip

 o
f the 

lin
e

r, p
ro

d
u

cin
g

 a g
o

o
d

 yie
ld

 o
f co

h
e

re
n

t m
etal. 

M
e

a
n

tim
e

, 
h

o
w

e
ve

r, 
research 

o
n

 
th

e
 sta

tio
n

a
ry 

b
o

m
b

 m
e

th
o

d
 in

d
ica

te
d

 that g
ra

vita
tio

n
a

l force a
lo

n
e

 
w

as 
a

d
e

q
u

a
te

 to
 separate the m

etal 
fro

m
 p

lu
to

n
iu

m
 

flu
o

rid
e

, 
using 

ca
lciu

m
 

and 
io

d
in

e
 

w
ith

 a
p

p
ro

p
ria

te
 

h
e

a
tin

g
 co

n
d

itio
n

s. The. stationary b
o

m
b

 m
e

th
o

d
, m

o
re

 
su

ite
d

 to
 large scale p

ro
d

u
ctio

n
 and m

u
ch

 less co
m

p
li­

cated than th
e

 ce
n

trifu
g

e
 m

e
th

o
d

, w
as th

e
n

 a
d

o
p

te
d

 
and 

is 
still 

used 
fo

r ro
u

tin
e

 p
ro

d
u

ctio
n

 o
f p

u
re

 p
lu

­
to

n
iu

m
 m

e
ta

l. T
he ce

n
trifu

g
e

 m
e

th
o

d
, h

o
w

e
ve

r, served 
its p

u
rp

o
se

 at 
a tim

e
 w

h
e

n
 it w

as 
m

o
st desperately 

n
e

e
d

e
d

. 

m
a

g
n

e
tic syste

m
 

are u
se

d
 to

d
a

y to
 p

ro
d

u
ce

 sta
b

le
 iso

to
p

e
s 

fo
r 

p
e

a
ce

fu
l purposes. 



PA
R

T II 

trinity 
D

e
v
e

lo
p

m
e

n
t 

o
f 

th
e

 
g

u
n

-ty
p

e
 

u
ra

n
iu

m
 

w
e

a
p

o
n

, 
w

h
ich

 w
as to

 b
e

co
m

e
 "L

ittle
 B

o
y
", m

o
v
e

d
 c

o
n

fid
e

n
tly

 
a

h
e

a
d

, b
u

t w
o

rk
 o

n
 im

p
lo

s
io

n
 (th

e
 m

e
th

o
d

 in w
h

ich
 a 

su
b

critica
l m

ass o
f p

lu
to

n
iu

m
 is co

m
p

re
sse

d
 to

 su
p

e
r­

c
ritic

a
lity

 
b

y 
h

ig
h

 
e

xp
lo

sive
s) 

w
a

s 
s
lo

w
, 

fru
s
tra

tin
g

 
a

n
d

 o
fte

n
 se

e
m

in
g

ly h
o

p
e

le
ss. B

y la
te

 1943 it w
as e

vi­
d

e
n

t th
a

t 
th

e
re

 
w

a
s 

n
o

 
a

lte
rn

a
tiv

e
: 

th
e

 
im

p
lo

s
io

n
 

d
e

vice
 w

o
u

ld
 h

a
ve

 to
 b

e
 te

ste
d

. 
If it. w

e
re

 
n

o
t, 

to
o

 
m

a
n

y q
u

e
stio

n
s w

o
u

ld
 

b
e

 le
ft 

u
n

a
n

sw
e

re
d

. A
 n

u
cle

a
r e

xp
lo

sio
n

 w
as so e

n
tire

ly n
e

w
, 

th
e

 im
p

lo
sio

n
 m

e
th

o
d

 so fa
r re

m
o

ve
d

 fro
m

 a
n

y e
xistin

g
 

p
ra

ctice
, th

e
 co

n
stru

ctio
n

 o
f th

e
 a

to
m

 b
o

m
b

 so e
n

tire
ly 

d
e

p
e

n
d

e
n

t o
n

 d
e

a
d

 re
cko

n
in

g
, th

a
t n

o
 o

n
e

 w
as w

illin
g

 
to

 
risk 

th
e

 
firs

t 
tria

l 
o

f 
su

ch
 

a d
e

v
ic

e
 

o
v
e

r 
e

n
e

m
y
 

te
rrito

ry o
r e

ve
n

 
in

 
d

e
m

o
n

stra
tio

n
 

fo
r th

e
 Japanese, 

as h
a

d
 b

e
e

n
 su

g
g

e
ste

d
, w

h
e

re
 a fa

ilu
re

 w
o

u
ld

 w
ip

e
 o

u
t 

th
e

 cru
cia

l p
sych

o
lo

g
ica

l e
ffe

cts o
f so 

m
o

n
u

m
e

n
ta

l a 
w

e
a

p
o

n
. 

F
u

rth
e

rm
o

re
, 

it 
w

as 
e

sse
n

tia
l 

to
 

o
b

ta
in

 
d

e
ta

ile
d

 
a

n
d

 q
u

a
n

tita
tive

 in
fo

rm
a

tio
n

 o
n

 th
e

 va
rio

u
s e

ffe
cts o

f 
th

e
 n

e
w

 w
e

a
p

o
n

 w
h

ich
 w

o
u

ld
 se

rve
 as b

a
sic te

ch
n

ica
l 

d
a

ta
 fo

r ta
ctica

l 
p

la
n

n
in

g
 

in
 

th
e

 
fu

tu
re

. 
L

ittle
 o

f th
is 

co
u

ld
 be o

b
ta

in
e

d
 if th

e
 e

xp
lo

sio
n

 w
e

re
 first o

b
se

rve
d

 
u

n
d

e
r co

m
b

a
t co

n
d

itio
n

s. 
O

n
e

 
im

p
o

rta
n

t 
q

u
e

s
tio

n
 

a
b

o
u

t w
h

ic
h

 
th

e
re

 
w

as 
su

b
sta

n
tia

l 
d

is
a

g
re

e
m

e
n

t, 
c
o

n
c
e

rn
e

d
 

th
e

 
e

xp
lo

sive
 

fo
rce

 to
 b

e
 e

xp
e

cte
d

. O
n

ly
 an 

a
ctu

a
l n

u
cle

a
r d

e
to

n
a

­
tio

n
 

c
o

u
ld

 
s
e

ttle
 

th
a

t 
q

u
e

s
tio

n
, 

a
n

d
 

th
e

n
 

o
n

ly
 
if 

m
e

a
n

in
g

fu
l m

e
a

su
re

m
e

n
ts (re

q
u

irin
g

 m
a

n
y n

e
w

 te
ch

­
n

iq
u

e
s) c

o
u

ld
 be m

a
d

e
. 

O
th

e
r q

u
e

stio
n

s co
n

ce
rn

e
d

 th
e

 p
e

rfo
rm

a
n

ce
 o

f th
e

 
im

p
lo

s
io

n
 

syste
m

 
in

sid
e

 
th

e
 

d
e

vice
; 

th
e

 
d

e
stru

ctive
 

e
ffe

cts 
o

f h
e

a
t, 

b
la

st, 
a

n
d

 
e

a
rth

 
sh

o
ck; 

ra
d

ia
tio

n
 

in
­

te
n

sitie
s; 

fa
llo

u
t; 

a
n

d
 

g
e

n
e

ra
l 

p
h

e
n

o
m

e
n

a
 

(fire
b

a
ll, 

c
lo

u
d

, e
tc.) a

sso
cia

te
d

 w
ith

 th
e

 e
xp

lo
sio

n
. 

A
n

d
 

so 
th

e
 

d
e

cisio
n

 
w

a
s 

m
a

d
e

 
to

 
sa

crifice
 w

h
a

t 
w

a
s 

to
 
a

m
o

u
n

t to
 

o
n

e
 
th

ird
 
o

f 
th

e
 

n
a

tio
n

's
 sto

ck­
p

ile
 o

f a
to

m
ic w

e
a

p
o

n
s a

n
d

 
its 

e
n

tire
 su

p
p

ly o
f p

lu
­

to
n

iu
m

 o
n

 a se
cre

t te
st o

n
 A

m
e

rica
n

 so
il. 

0 

M
o

n
u

m
e

n
t m

a
rks G

ro
u

n
d

 Z
e

ro
 in

 th
e

 fo
rn

a
d

o
 d

e
l M

u
e

rto
 w

h
e

re
 th

e
 

first a
to

m
ic

 b
o

m
b

 w
as te

ste
d

. 
T

w
e

n
ty years la

te
r th

e
 la

n
d

 sh
o

w
s fe

w
 

scars fro
m

 th
e

 m
o

m
e

n
to

u
s
 e

ve
n

t. 



30 

]u
m

b
o

, 
th

e
 trem

endous 
steel vessel 

designed 
to co

n
ta

in
 the explosion o

f the first a
to

m
ic de­

vice, a
rrive

d
 at the sid

in
g

 a
t P

ope, N
e

w
 M

exico, 
in

 the sp
rin

g
 o

f 1945. C
o

n
ta

in
e

r w
as 25 fe

e
t lo

n
g

 
a

n
d

 w
e

ig
h

e
d

 214 tons. 

A
 special 64-w

heel trailer w
as re

q
u

ire
d

 to
 carry ju

m
b

o
 across th

e
 desert to

 T
rin

ity site. B
y th

is tim
e, 

scientists had m
ore co

n
fid

e
n

ce
 in th

e
 im

p
lo

sio
n

 device a
n

d
 recovery plans h

a
d

 been a
b

a
n

d
o

n
e

d
. 



th
e plans 

T
he 

first fo
rm

a
l 

a
rra

n
g

e
m

e
n

ts 
fo

r th
e

 
te

st w
e

re
 

m
a

d
e

 in
 

M
a

rch
 

1944 
w

ith
 

th
e

 
fo

rm
a

tio
n

, 
in

 
G

e
o

rg
e

 
K

istia
ko

w
sky's E

xplosives D
ivisio

n
, o

f g
ro

u
p

 X
-2 u

n
d

e
r 

th
e

 le
a

d
e

rsh
ip

 o
f K

e
n

n
e

th
 T. B

a
in

b
rid

g
e

, w
h

o
se

 d
u

tie
s 

w
e

re
 "to

 m
a

ke
 p

re
p

a
ra

tio
n

s fo
r a fie

ld
 test in

 w
h

ich
 

blast, e
a

rth
 sh

o
ck, n

e
u

tro
n

 a
n

d
 g

a
m

m
a

 ra
d

ia
tio

n
 w

o
u

ld
 

b
e stu

d
ie

d
 a

n
d

 co
m

p
le

te
 p

h
o

to
g

ra
p

h
ic re

co
rd

s m
a

d
e

 
o

f th
e

 
e

xp
lo

sio
n

 
a

n
d

 
a

n
y a

tm
o

s
p

h
e

ric
 p

h
e

n
o

m
e

n
a

 
co

n
n

e
cte

d
 w

ith
 th

e
 e

x
p

lo
s
io

n
." 

W
ith

 d
o

u
b

t a
n

d
 u

n
ce

rta
in

ty h
a

n
g

in
g

 o
ve

r th
e

 p
ro

­
je

c
t th

ro
u

g
h

o
u

t 1944 it is n
o

t su
rp

risin
g

 th
a

t o
n

e
 o

f th
e

 
first a

n
d

 
m

o
st h

e
a

vily e
m

p
h

a
size

d
 e

ffo
rts in

 th
e

 te
st 

p
re

p
a

ra
tio

n
s w

as 
p

la
n

n
in

g
 fo

r th
e

 re
co

ve
ry o

f active 
m

a
te

ria
l 

in
 case 

th
e

 n
u

cle
a

r e
xp

lo
sio

n
 

fa
ile

d
 to

 ta
ke

 
p

la
ce

. 
In

 
1944 

th
e

re
 

w
as 

b
a

re
ly e

n
o

u
g

h
 

p
lu

to
n

iu
m

 
a

va
ila

b
le

 to
 c

o
n

d
u

c
t th

e
 e

sse
n

tia
l e

xp
e

rim
e

n
ts a

n
d

 th
e

 
o

u
tlo

o
k fo

r in
cre

a
se

d
 p

ro
d

u
c
tio

n
 w

as d
im

. It seem
ed 

a
b

so
lu

te
ly e

sse
n

tia
l 

th
a

t 
th

e
 a

ctive
 

m
a

te
ria

l 
n

o
t 

be 
w

asted in
 an u

n
su

cce
ssfu

l te
st. 

S
cie

n
tists 

to
ye

d
 

w
ith

 
th

e
 id

e
a

 o
f u

sin
g

 a w
a

te
r 

re
co

ve
ry m

e
th

o
d

 in
 w

h
ich

 th
e

 b
o

m
b

, su
rro

u
n

d
e

d
 b

y 
air space, w

o
u

ld
 o

e
 su

sp
e

n
d

e
d

 in
 a ta

n
k o

f w
a

te
r a

n
d

 
fra

g
m

e
n

ts w
o

u
ld

 b
e

 sto
p

p
e

d
 b

y a 50 to
 1 ra

tio
 o

f w
a

te
r 

to
 

h
ig

h
 

e
xp

lo
sive

 
m

ass. 
T

h
e

y a
lso

 
in

ve
stig

a
te

d
 

th
e

 
p

o
ssib

ility o
f d

e
to

n
a

tin
g

 th
e

 b
o

m
b

 o
ve

r a h
u

g
e

 sand 
p

ile
 a

n
d

 p
u

ttin
g

 th
e

 sand th
ro

u
g

h
 p

la
ce

r o
p

e
ra

tio
n

s to
 

m
in

e
 w

h
a

te
ve

r p
lu

to
n

iu
m

 
m

ig
h

t b
e

 im
b

e
d

d
e

d
 th

e
re

. 
N

e
ith

e
r 

o
f 

th
e

s
e

 
m

e
th

o
d

s
 

a
p

p
e

a
re

d
 
p

a
rtic

u
la

rly
 

p
ro

m
isin

g
 a

n
d

 th
e

 d
e

cisio
n

 w
as m

a
d

e
 e

a
rly in

 th
e

 g
a

m
e

 
to

 a
tte

m
p

t to
 co

n
ta

in
 th

e
 b

la
st in

 a h
u

g
e

 steel vessel. 
A

lth
o

u
g

h
 th

e
 co

n
ta

in
e

r, p
ro

m
p

tly
 d

u
b

b
e

d
 ju

m
b

o
, 

b
e

ca
m

e
 a h

ig
h

 p
rio

rity
 p

ro
je

c
t at th

e
 o

u
tse

t a
n

d
 all test 

p
la

n
s, u

n
til th

e
 last m

in
u

te
, w

e
re

 b
a

se
d

 o
n

 th
e

 a
ssu

m
p

­
tio

n
 

th
a

t 
it w

o
u

ld
 

b
e

 
u

se
d

, 
th

e
re

 
is 

little
 

e
vid

e
n

ce
 

th
a

t th
e

 id
e

a
 m

e
t w

ith
 m

u
ch

 e
n

th
u

sia
sm

 in
 Los A

la
m

o
s. 

A
s e

a
rly as M

a
rch

 10, 1944, O
p

p
e

n
h

e
im

e
r w

ro
te

 to
 

G
e

n
e

ra
l 

G
ro

ve
s o

u
tlin

in
g

 th
e

 p
la

n
s 

and 
p

o
ssib

ilitie
s 

fo
r "a

 sp
h

e
re

 fo
r p

ro
o

f firin
g

", p
o

in
tin

g
 o

u
t th

a
t "th

e
 

p
ro

b
a

b
ility th

a
t th

e
 re

a
ctio

n
 w

o
u

ld
 n

o
t sh

a
tte

r th
e

 co
n

­
ta

in
e

r is e
xtre

m
e

ly sm
a

ll." H
e

 p
ro

m
ise

d
, h

o
w

e
ve

r, th
a

t 
th

e
 L

a
b

o
ra

to
ry w

o
u

ld
 g

o
 a

h
e

a
d

 w
ith

 plans a
n

d
 fa

b
rica

­
tio

n
 o

f th
e

 vessel. 
B

u
t th

is 
w

as 
e

a
sie

r 
sa

id
 

th
a

n
 

d
o

n
e

, a
n

d
 b

y th
e

 
fo

llo
w

in
g

 su
m

m
e

r ju
m

b
o

 h
a

d
 b

e
co

m
e

 th
e

 m
o

st a
g

o
n

iz­
in

g
 o

f th
e

 p
ro

je
ct's e

n
d

le
ss p

ro
cu

re
m

e
n

t headaches. 
In 

la
te

 M
a

rch
, H

a
n

s B
e

th
e

, 
h

e
a

d
 o

f th
e

 T
h

e
o

re
ti· 

cal 
D

ivisio
n

, w
ro

te
 in

 a m
e

m
o

 to
 O

p
p

e
n

h
e

im
e

r th
a

t 
because o

f th
e

 n
u

m
e

ro
u

s e
n

g
in

e
e

rin
g

 p
ro

b
le

m
s, w

h
ich

 
h

e
 

d
e

scrib
e

d
 

in
 

d
isco

u
ra

g
in

g
 d

e
ta

il, 
"th

e
 
p

ro
b

le
m

 
o

f a c
o

n
fin

in
g

 sp
h

e
re

 is at p
re

se
n

t d
a

rke
r th

a
n

 e
ve

r." 
B

u
t 

th
e

 
p

ro
b

le
m

 
w

as 
ta

c
k
le

d
, 

n
o

n
e

th
e

le
ss, 

b
y 

s
e

c
tio

n
 

X
2

-A
 

o
f 

B
a

in
b

rid
g

e
's

 
g

ro
u

p
 

w
ith

 
R

. 
W

. 
H

e
n

d
e

rso
n

 a
n

d
 R

. W
. C

a
rlso

n
 re

sp
o

n
sib

le
 fo

r e
n

g
in

e
e

r­
in

g
, 

d
e

sig
n

 
a

n
d

 
p

ro
c
u

re
m

e
n

t o
f th

e
 vessel. 

In 
M

ay 

scale m
o

d
e

l "ju
m

b
in

o
s
" w

e
re

 d
e

live
re

d
 to

 Los A
la

m
o

s 
w

h
e

re
 n

u
m

e
ro

u
s tests w

e
re

 co
n

d
u

cte
d

 to p
ro

ve
 th

e
 

fe
a

sib
ility o

f th
e

 d
e

sig
n

. 
F

easible th
o

u
g

h
 th

e
 design a

p
p

e
a

re
d

 to b
e

, th
e

re
 

w
as 

scarcely a steel 
m

an 
in

 th
e

 co
u

n
try w

h
o

 fe
lt h

e
 

co
u

ld
 

m
a

n
u

fa
ctu

re
 th

e
 co

n
ta

in
e

r. 
S

p
e

cifica
tio

n
s 

re
· 

q
u

ire
d

 that ju
m

b
o

 m
u

st, w
ith

o
u

t ru
p

tu
re

, co
n

ta
in

 th
e

 
e

xp
lo

sio
n

 
o

f th
e

 im
p

lo
sio

n
 b

o
m

b
's fu

ll co
m

p
le

m
e

n
t 

o
f h

ig
h

 e
xp

lo
sive

 a
n

d
 p

e
rm

it m
e

ch
a

n
ica

l and ch
e

m
ica

l 
re

co
ve

ry 
o

f th
e

 
a

ctive
 

m
a

te
ria

l. 
T

o 
d

o
 this 

re
q

u
ire

d
 

an 
e

lo
n

g
a

te
d

 
elastic vessel 

25 
fe

e
t lo

n
g

 and 12 
fe

e
t 

in
 

d
ia

m
e

te
r w

ith
 

14 
in

ch
 

th
ic

k
 w

a
lls 

a
n

d
 
w

e
ig

h
in

g
 

214 to
n

s. 
P

e
rso

n
a

l 
le

tte
rs 

e
x
p

la
in

in
g

 th
e

 
u

rg
e

n
cy o

f th
e

 
p

ro
je

ct and th
e

 im
p

o
rta

n
ce

 o
f th

e
 sp

e
cifica

tio
n

s w
e

n
t 

o
u

t fro
m

 O
p

p
e

n
h

e
im

e
r to

 steel co
m

p
a

n
y heads, b

u
t 

b
y M

a
y 23, 1944, 

O
p

p
e

n
h

e
im

e
r w

as fo
rce

d
 to

 re
p

o
rt 

to
 

his 
ju

m
b

o
 

c
o

m
m

itte
e

 th
a

t 
th

e
 

ste
e

l 
co

m
p

a
n

ie
s 

a
p

p
ro

a
ch

e
d

 had expressed stro
n

g
 d

o
u

b
ts th

a
t ju

m
b

o
 

co
u

ld
 be m

a
n

u
fa

ctu
re

d
 to

 sp
e

cifica
tio

n
s. M

e
a

n
w

h
ile

, 
he to

ld
 th

e
m

, fe
a

sib
ility e

xp
e

rim
e

n
ts w

o
u

ld
 co

n
tin

u
e

 
in

 
th

e
 
ju

m
b

in
o

s
 a

n
d

 
th

e
 o

rd
e

r fo
r 

th
e

 fin
a

l 
vessel 

w
o

u
ld

 be d
e

la
ye

d
 a little

 lo
n

g
e

r. 
E

ve
n

tu
a

lly, 
th

e
 

B
a

b
co

ck 
a

n
d

 
W

ilco
x 

C
o

rp
o

ra
tio

n
 

o
f B

a
rb

e
rto

n
, O

h
io

 agreed to
 ta

ke
 a crack at th

e
 jo

b
 

a
n

d
 th

e
 o

rd
e

r w
as p

la
ce

d
 in A

u
g

u
st 1944. T

he fo
llo

w
in

g
 

sp
rin

g
 th

e
 tre

m
e

n
d

o
u

s steel 
b

o
ttle

 began 
its ro

u
n

d
­

a
b

o
u

t trip
 

fro
m

 
O

h
io

 o
n

 
a sp

e
cia

lly b
u

ilt fla
t 

ca
r, 

sw
itch

in
g

 fro
m

 o
n

e
 ro

u
te

 to
 a

n
o

th
e

r w
h

e
re

ve
r a

d
e

q
u

a
te

 
clearance w

as assured. 
In M

ay 
1945, th

e
 jug w

as 
de­

live
re

d
 to

 a sid
in

g
, b

u
ilt fo

r th
e

 p
u

rp
o

se
 b

y th
e

 M
a

n
­

h
a

tta
n

 D
istrict, a

t P
ope, N

e
w

 M
e

xico
, an o

ld
 S

anta Fe 
ra

ilro
a

d
 sta

tio
n

 th
a

t served as a lin
k
 w

ith
 th

e
 S

o
u

th
e

rn
 

P
acific a

n
d

 th
e

 P
acific C

oast in
 th

e
 1890's. T

here it w
as 

tra
n

sfe
rre

d
 to

 a sp
e

cia
lly b

u
ilt 64-w

heel tra
ile

r fo
r th

e
 

o
ve

rla
n

d
 trip

 to
 th

e
 te

st site
. 

B
ut it w

as to
o

 late. D
u

rin
g

 th
e

 last m
o

n
th

s b
e

fo
re

 
th

e
 te

st, all o
f th

e
 e

la
b

o
ra

te
 re

co
ve

ry schem
es w

e
re

 
a

b
a

n
d

o
n

e
d

. B
y th

e
n

 th
e

re
 w

as g
re

a
te

r p
ro

m
ise

d
 p

ro
­

d
u

ctio
n

 o
f a

ctive
 m

a
te

ria
l, th

e
re

 w
as g

re
a

te
r co

n
fid

e
n

ce
 

in
 

th
e

 success 
o

f th
e

 
b

o
m

b
 a

n
d

, 
m

o
re

 
im

p
o

rta
n

tly, 
th

e
re

 w
as 

in
cre

a
sin

g
 p

ro
te

st th
a

t ju
m

b
o

 w
o

u
ld

 
sp

o
il 

n
e

a
rly all th

e
 so

u
g

h
t-a

fte
r m

e
a

su
re

m
e

n
ts w

h
ich

 w
e

re
, 

a
fte

r a
ll, 

th
e

 p
rim

e
 

re
a

so
n

 
fo

r 
co

n
d

u
ctin

g
 th

e
 

te
st 

at all. 
T

he 
fate 

o
f ju

m
b

o
, 

h
o

w
e

ve
r, w

as 
n

o
t a

b
so

lu
te

ly 
se

ttle
d

 u
n

til th
e

 ve
ry 

last m
in

u
te

. 
O

n
 ju

n
e

 11, 1945, 
ju

st a m
o

n
th

 b
e

fo
re

 th
e

 te
st, 

B
a

in
b

rid
g

e
, in a m

e
m

o
 

to
 

N
o.rris 

B
ra

d
b

u
ry, 

p
re

se
n

t 
L

a
b

o
ra

to
ry d

ire
cto

r a
n

d
 

th
e

n
 in

 ch
a

rg
e

 o
f b

o
m

b
 a

sse
m

b
ly, w

ro
te

 th
a

t "ju
m

b
o

 
is 

a s
ile

n
t 

p
a

rtn
e

r 
in

 
a

ll 
o

u
r p

la
n

s 
a

n
d

 
is 

n
o

t 
ye

t 
d

e
a

d
 .
.
.
.
 W

e
 m

u
st co

n
tin

u
e

 p
re

p
a

ra
tio

n
s fo

r (its} use 
u

n
til O

p
p

e
n

h
e

im
e

r says to
 fo

rg
e

t it fo
r th

e
 first s

h
o

t." 
A

n
d

 
a sile

n
t 

p
a

rtn
e

r 
it re

m
a

in
e

d
. 

U
ltim

a
te

ly 
th

e
 

m
a

g
n

ifice
n

t p
ie

ce
 

o
f e

n
g

in
e

e
rin

g
 w

as 
e

re
cte

d
 

o
n

 
a 

to
w

e
r 

800 
fe

e
t fro

m
 

G
ro

u
n

d
 Z

e
ro

 
to

 
sta

n
d

 
id

ly
 

b
y 

th
ro

u
g

h
 th

e
 h

isto
ric te

st. 
O

n
ce

 th
e

 d
e

cisio
n

 
had b

e
e

n
 

m
a

d
e

, in
 th

e
 sp

rin
g

 
o

f 1944, 
to

 
c
o

n
d

u
c
t 

th
e

 te
st, 

th
e

 
se

a
rch

 
b

e
g

a
n

 
fo

r 
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w
as e

re
cte

d
 o

n
 a to

w
e

r 800 fe
e

t fro
m

 G
ro

u
n

d
 Z

e
ro

. 
p

lo
s
io

n
 u

n
sca

th
e

d
. 

a 
suitable test site. 

lo
s A

lam
os w

as 
ruled o

u
t im

­
m

ediately for 
both space an

d
 security reasons, and 

the search sp
read

 to eight possible areas in the w
estern 

U
nited S

tates. 
To please th

e scientists, security an
d

 safety people 
alike, the site requirem

ents w
ere num

erous. It had to 
be 

fla
t to 

m
inim

ize extraneous effects 
o

f the blast. 
W

eather had to 
b

e
 g

o
o

d
 on the average w

ith 
sm

all 
an

d
 infrequent am

ounts o
f haze and dust and re

la
tive

ly 
fight 

w
inds for th

e benefit o
f the farge am

ounts of 
optical 

inform
ation 

desired. 
For safety an

d
 security 

reasons, ranches an
d

 settlem
ents had to be few

 and 
far aw

ay. 
T

he site 
had to

 be fairly 
n

e
a

r lo
s A

lam
os 

to 
m

inim
ize th

e 
loss 

o
f tim

e
 in 

tra
ve

l 
by personnel 

and transportation o
f equipm

ent, yet 
far enough re­

m
oved to e

lim
in

a
te

 any apparent connection betw
een 

th
e test site an

d
 L

os A
lam

os activities. C
onvenience 

in constructing cam
p fa

cilitie
s had to be considered. 

A
nd there w

as the everpresent question: C
ould Jum

bo 
b

e
 readily delivered there? 
T

h
ro

u
g

h
o

u
t th

e spring a co
m

m
ittee, 

co
m

p
o

sed
 

o
f O

p
p

en
h

eim
er, 

B
ainbridge, 

M
ajor P

eer d
e S

ilva
, 

a project intelligence officer, an
d

 M
a

jo
r W

. A
. S

tevens, 
in 

ch
arg

e of m
aintenance an

d
 construction 

fo
r the 

im
plosion project, set o

u
t by 

plane o
r autom

obiles 
to 

investigate 
the site possibilities. 

T
hey considered 

th
e T

u
la

ro
sa

 B
asin; a d

esert area near R
ice, C

a
lifo

rn
ia

; 
S

an N
icholas 

Isla
n

d
 off S

outhern C
a

lifo
rn

ia
; 

the lava 
region south of G

rants; 
an area southw

est of C
uba, 

N
ew

 M
exico; san

d
 bars o

ff the coast o
f S

outh T
exas; 

an
d

 th
e San 

lu
is V

alley 
region 

near the G
reat S

and 
D

unes N
ational M

o
n

u
m

en
t in C

o
lo

ra
d

o
. 

B
y late sum

m
er the choice w

as pretty w
ell narrow

ed 
dow

n 
to 

part 
of 

the 
A

lam
ogofdo 

B
om

bing 
R

ange 
in 

the 
bleak 

and 
barren Jornada 

del 
M

uerto 
(Journey of 

D
eath). 

T
he area 

had 
the advantage of 

being already 
in the possession of the governm

ent, and it w
as flat and 

dry 
although 

alm
ost 

constantly 
w

indy. 
T

he 
nearest 

inhabitant 
live

d
 

12 
m

iles 
aw

ay; 
the 

nearest 
tow

n, 
C

arrizozo, w
as 27 m

iles aw
ay. It w

as about 200 m
iles 

from
 lo

s A
lam

os. 
T

he Jornada del M
uerto derives its grim

 nam
e fro

m
 

its b
arren

, arid landscape. 
O

ld S
panish w

agon trains 
h

ead
ed

 north w
ould b

e left to
 die in th

e desert if they 
ran into trouble since they could d

ep
en

d
 on finding 

neither settlem
en

t n
o

r w
ater for 90 m

iles o
r so. 

O
n A

ugust 14 O
p

p
en

h
eim

er w
ired G

ro
ve

s in W
ash­

ington 
that he th

o
u

g
h

t th
ere w

ould b
e no problem

 
in 

o
b

tain
in

g
 th

e 
lan

d
 for 

th
eir p

u
rp

o
ses but, con­

cern
ed

 
as 

u
su

a
l 

ab
o

u
t Ju

m
b

o
, sp

ecified
 

th
at "th

e 
northern 

part w
ill 

b
e satisfactory to us 

provided the 
El P

aso-A
lbuquerque line of th

e S
anta Fe can carry a 

200-ton lo
a

d
 either from

 El P
aso north o

r from
 A

lb
u

q
u

e
r­

q
u

e south to th
e n

eig
h

b
o

rh
o

o
d

 o
f C

arthage." 
T

he fin
a

l decision w
as m

ad
e o

n
 S

ep
tem

b
er 7, 1944, 

an
d

 arrangem
ents w

ere m
ade at a m

eeting w
ith th

e 
co

m
m

an
d

er in chief o
f th

e S
econd A

ir F
orce fo

r acquisi­
tion of an 18-by-24-m

ile section of th
e northw

est co
rn

er 
of the b

o
m

b
in

g
 range. 

" 



N
o

t lo
n

g
 a

fte
rw

a
rd

, w
h

e
n

 it b
e

ca
m

e
 necessary to

 
ch

o
o

se
 a co

d
e

 n
a

m
e

 fo
r th

e
 te

st, it w
as O

p
p

e
n

h
e

im
e

r 
w

h
o

 m
a

d
e

 th
e

 se
le

ctio
n

. M
a

n
y
 p

e
o

p
le

 have trie
d

 to
 

in
te

rp
re

t th
e

 m
e

a
n

in
g

 o
f th

e
 n

a
m

e
 b

u
t O

p
p

e
n

h
e

im
e

r 
has n

e
ve

r in
d

ica
te

d
 w

h
a

t he h
a

d
 in

 m
in

d
 w

h
e

n
 h

e
 ch

o
se

 
T

rin
ity. 

In
 a

n
y case, 

it d
id

 cre
a

te
 so

m
e

 co
n

fu
sio

n
 

at 
first. B

a
in

b
rid

g
e

 a
ske

d
 O

p
p

e
n

h
e

im
e

r fo
r cla

rifica
tio

n
 in

 
a m

e
m

o
 w

ritte
n

 M
a

rch
 15, 1945: 

"I w
o

u
ld

 g
re

a
tly a

p
p

re
cia

te
 it if th

e
 T

rin
ity P

ro
je

ct 
co

u
ld

 be 
d

e
sig

n
a

te
d

 P
ro

je
ct T. 

A
t p

re
se

n
t th

e
re

 
are 

to
o

 
m

a
n

y d
iffe

re
n

t d
e

sig
n

a
tio

n
s. 

M
u

n
cy's 

(B
usiness) 

o
ffice

 calfs it A
; 

M
itch

e
ll's (P

ro
cu

re
m

e
n

t) o
ffice

 calls 
it P

ro
je

ct T
 b

u
t sh

ip
s th

in
g

s to
 S

-45; 
a

n
d

 last w
e

e
k it 

w
as ch

riste
n

e
d

 P
ro

je
ct ). 

B
y a

ctu
a

l usage, p
e

o
p

le
 are 

ta
lkin

g
 o

f P
ro

je
ct T, 

o
u

r passes a
re

 sta
m

p
e

d
 T

 a
n

d
 

I 
w

o
u

ld
 

like
 to

 
see 

th
e

 
p

ro
je

ct, 
fo

r sim
p

licity, ca
lle

d
 

P
ro

je
ct T

 ra
th

e
r th

a
n

 
P

ro
je

ct J. 
I d

o
 n

o
t b

e
lie

ve
 th

is 
w

ill b
rin

g
 a

n
y co

n
fu

sio
n

 w
ith

 B
u

ild
in

g
 T

o
r S

ite T
." 

N
o

th
in

g
 w

as 
sim

p
le

 in
 

p
re

p
a

ra
tio

n
s 

fo
r 

th
e

 
te

st, 
a

n
d

 
th

e
 

se
cu

rin
g

 
o

f 
m

aps 
o

f th
e

 
te

st 
site

 
w

as 
n

o
 

e
xce

p
tio

n
. le

s
t lo

s
 A

la
m

o
s a

p
p

e
a

r in
vo

lve
d

, th
e

 jo
b

 
w

as 
h

a
n

d
le

d
 

b
y th

e
 P

ro
je

ct's 
se

cu
rity o

ffic
e

 
w

h
ic

h
 

m
anaged 

to 
a

vo
id

' p
in

p
o

in
tin

g
 

th
e

 
area 

o
f interest 

by 
ordering, through d

e
vio

u
s channels, a

ll g
e

o
d

e
tic survey 

m
aps 

fo
r 

N
e

w
 

M
e

xico
 

and 
southern 

c'a
lifo

rn
ia

, 
all 

coastal 
charts 

for 
the 

U
n

ite
d

 
S

tates, 
and 

m
o

st o
f the 

grazing service a
n

d
 co

u
n

ty m
aps of N

e
w

 M
e

xico
. T

here 

A
 p

o
rtio

n
 
o

f th
e

 
A

la
m

o
g

o
rd

o
 B

o
m

b
in

g
 

R
ange 

w
as 

ch
o

se
n

 as 
th

e
 

site 
fo

r th
e

 
T

rin
ity test. 

T
his 

se
ctio

n
 o

f th
e

 te
st site

 w
as 

lo
ca

te
d

 a
t 

w
as co

n
sid

e
ra

b
le

 d
e

la
y w

h
ile

 th
e

 m
aps w

e
re

 co
lle

cte
d

 
a

n
d

 so
rte

d
. 

D
e

sp
ite

 th
e

 m
a

n
y co

m
p

lica
te

d
 ste

p
s ta

ke
n

 to a
vo

id
 

a
n

y 
b

re
a

ch
 

o
f se

cu
rity 

th
e

re
 w

e
re

 
a fe

w
 snafus. 

A
s 

so
o

n
 as co

n
stru

ctio
n

 b
e

g
a

n
 o

n
 th

e
 te

st site it b
e

ca
m

e
 

necessary to
 have ra

d
io

 co
m

m
u

n
ica

tio
n

 w
ith

in
 th

e
 site

 
so th

a
t ra

d
io

-e
q

u
ip

p
e

d
 cars co

u
ld

 m
a

in
ta

in
 co

n
ta

ct w
ith

 
th

e
 g

u
a

rd
s a

n
d

 w
ith

 p
e

o
p

le
 at th

e
 va

rio
u

s parts o
f th

e
 

area. la
te

r, co
m

m
u

n
ica

tio
n

 w
o

u
ld

 b
e

 essential b
e

tw
e

e
n

 
th

e
 g

ro
u

n
d

 a
n

d
 th

e
 B

-29s p
a

rticip
a

tin
g

 in
 th

e
 test. A

 re­
q

u
e

st w
e

n
t o

u
t to

 W
a

sh
in

g
to

n
 fo

r a sp
e

cia
l, e

xclu
sive

 
w

a
ve

 le
n

g
th

 fo
r each o

p
e

ra
tio

n
 so th

a
t th

e
y co

u
ld

 n
o

t 
be m

o
n

ito
re

d
. 

M
o

n
th

s w
e

n
t b

y a
n

d
 at la

st th
e

 a
ssig

n
m

e
n

ts cam
e 

b
a

ck. B
u

t alas, th
e

 sh
o

rt w
ave system

 
fo

r th
e

 g
ro

u
n

d
 

w
as 

o
n

 
th

e
 

sam
e 

w
ave 

le
n

g
th

 as 
a 

ra
ilro

a
d

 
fre

ig
h

t 
ya

rd
 in

 S
an A

n
to

n
io

, T
exas; 

th
e

 g
ro

u
n

d
-to

-a
ir system

 
h

a
d

 th
e

 sam
e fre

q
u

e
n

cy as th
e

 V
o

ice
 o

f A
m

e
rica

. 

"W
e

 co
u

ld
 h

e
a

r th
e

m
 (in S

an A
n

to
n

io
) d

o
in

g
 th

e
ir 

car sh
iftin

g
 a

n
d

 I a
ssu

m
e

 th
e

y co
u

ld
 h

e
a

r u
s," B

ain­
b

rid
g

e
 re

p
o

rte
d

 la
te

r. "A
n

y
o

n
e

 liste
n

in
g

 to
 th

e
 V

o
ice

 
o

f A
m

e
rica

 fro
m

 6 a
.m

. 
o

n
 co

u
ld

 also h
e

a
r o

u
r co

n
­

ve
rsa

tio
n

 w
ith

 th
e

 p
la

n
e

s." 

O
n

 
th

e
 basis o

f a th
o

ro
u

g
h

 L
a

b
o

ra
to

ry su
rve

y o
f 

p
ro

p
o

se
d

 scie
n

tific m
e

a
su

re
m

e
n

ts to
 b

e
 m

ade at th
e

 
te

st, 
ju

stifica
tio

n
 

fo
r all 

co
n

stru
ctio

n
 

a
n

d
 e

q
u

ip
m

e
n

t 
re

q
u

ire
m

e
n

ts w
as se

n
t in

 a d
e

ta
ile

d
 m

e
m

o
 to

 G
roves 

M
cD

o
n

a
ld

 ranch w
h

ich
 se

rve
d

 as a
sse

m
b

ly h
e

a
d

q
u

a
rte

rs fo
r th

e
 a

to
m

ic 

d
e

vice
. 



on O
cto

b
e

r 14. O
n

 N
o

ve
m

b
e

r 1 G
roves w

ire
d

 O
p

p
e

n
­

heim
er 

his 
a

p
p

ro
va

l 
o

f 
the 

necessary 
co

n
stru

ctio
n

 
b

u
t asked 

that 
"th

e
 a

tte
n

tio
n

 
o

f key 
scientists 

n
o

t be 
diverted to this phase u

n
n

e
ce

ssa
rily." 

H
e 

n
e

e
d

n
't 

h
a

ve
 

w
o

rrie
d

. 
B

y 
A

ugust 
the 

o
u

tlo
o

k 
for 

the 
im

p
lo

sio
n

 
program

 
had 

turned 
b

le
a

k 
indeed. 

T
he 

test 
p

re
p

a
ra

tio
n

s 
lost 

th
e

ir 
p

rio
rity, 

and 
the 

Laboratory 
tu

rn
e

d
 

n
e

a
rly a

ll 
its 

a
tte

n
tio

n
 

to
w

a
rd

 
over­

co
m

in
g

 
the 

serious 
d

ifficu
ltie

s 
th

a
t 

w
e

re
 

d
e

ve
lo

p
in

g
. 

U
rgency 

in 
se

cu
rin

g
 

m
a

n
p

o
w

e
r 

fo
r 

research 
and 

developm
ent on 

th
e

 
p

ro
b

le
m

 
w

as 
so 

great th
a

t 
all 

o
f 

B
ainbridge's 

g
ro

u
p

, 
except 

fo
r 

a 
few

 
m

en 
in 

Louis 
F

ussell's 
section 

X
-2

c, 
w

e
re

 
fo

rce
d

 
to 

a
b

a
n

d
o

n
 

th
e

ir 
w

o
rk 

on 
the 

test 
and 

co
n

ce
n

tra
te

 
on 

d
e

ve
lo

p
m

e
n

t o
f 

a 
w

orkable 
d

e
to

n
a

tin
g

 
system

 
a

n
d

 
o

th
e

r 
to

p
 

p
rio

rity 
jobs lest there be n

o
 test at a

ll. 
B

etw
een A

u
g

u
st a

n
d

 F
e

b
ru

a
ry, 

h
o

w
e

ve
r, F

ussell's 
se

ctio
n

 
d

id
 

m
a

n
a

g
e

 to
 w

o
rk

 
o

n
 

su
ch

 
p

re
p

a
ra

tio
n

s 
as 

a
cq

u
irin

g
 a

n
d

 
ca

lib
ra

tin
g

 e
q

u
ip

m
e

n
t, stu

d
yin

g
 ex­

p
e

cte
d

 blast p
a

tte
rn

s, lo
ca

tin
g

 b
la

st and 
e

a
rth

 sh
o

ck 
in

stru
m

e
n

ts, a
n

d
 

in
sta

llin
g

 cables to
 d

e
te

rm
in

e
 elec­

trical 
and 

w
e

a
th

e
r ch

a
ra

cte
ristics, 

in
 a

d
d

itio
n

 
to

 th
e

 
design 

and 
co

n
stru

ctio
n

 
o

f th
e

 te
st site 

B
ase 

C
a

m
p

 
and th

e
 design 

a
n

d
 co

n
tra

ct fo
r Ju

m
b

o
 -

a
b

o
u

t all 
th

e
 te

st p
ro

g
ra

m
 

c
o

u
ld

 
d

e
m

a
n

d
 w

ith
 

th
e

 p
lig

h
t o

f 
im

p
lo

sio
n

 so d
e

sp
e

ra
te

. 
C

ontracts w
e

re
 le

t early in
 N

o
ve

m
b

e
r fo

r co
n

stru
c­

tio
n

 
o

f T
rin

ity 
ca

m
p

, 
based 

o
n

 
p

la
n

s 
d

ra
w

n
 

u
p

 
b

y 
M

a
jo

r S
tevens in

 O
cto

b
e

r. T
he ca

m
p

 w
as co

m
p

le
te

d
 in

 
D

e
ce

m
b

e
r a

n
d

 a sm
a

ll d
e

ta
ch

m
e

n
t o

f a
b

o
u

t 12 m
ilita

ry 
p

o
lice

 to
o

k u
p

 
re

sid
e

n
ce

 to
 g

u
a

rd
 th

e
 b

u
ild

in
g

s and 
shelters w

h
ile

 a
d

d
itio

n
a

l co
n

stru
ctio

n
 co

n
tin

u
e

d
. 

A
s the n

e
w

 ye
a

r a
rrive

d
, th

e
 im

p
lo

sio
n

 w
o

rk began 
to

 sh
o

w
 m

o
re

 p
ro

m
ise

, and th
e

 R
esearch D

ivisio
n

 u
n

d
e

r 
R. 

R. 
W

ilso
n

 w
as asked to

 p
o

stp
o

n
e

 even its h
ig

h
e

st 
p

rio
rity e

xp
e

rim
e

n
ts a

n
d

 tu
rn

 its fo
u

r g
ro

u
p

s, u
n

d
e

r 
W

ilso
n

, John W
illia

m
s, John M

a
n

le
y, and E

m
ilio

 S
egre, 

to
 d

e
ve

lo
p

in
g

 in
stru

m
e

n
ts fo

r th
e

 test. 
B

y F
ebruary th

e
 L

a
b

o
ra

to
ry w

as m
o

b
ilizin

g
. O

p
p

e
n

-

h
e

im
e

r h
a

d
 lo

n
g

 since b
e

e
n

 co
m

m
itte

d
 in

 W
a

sh
in

g
to

n
 

to
 a te

st in
 July a

n
d

 th
e

 deadline w
as fast a

p
p

ro
a

ch
in

g
. 

In a co
n

fe
re

n
ce

 at Los 
A

lam
os, a

tte
n

d
e

d
 by G

eneral 
G

ro
ve

s, it w
as 

d
e

cid
e

d
 then a

n
d

 th
e

re
 to

 fre
e

ze
 the 

im
p

lo
sio

n
 p

ro
g

ra
m

 a
n

d
 co

n
ce

n
tra

te
 o

n
 o

n
e

 o
f several 

m
e

th
o

d
s b

e
in

g
 in

ve
stig

a
te

d
 -

lens im
p

lo
sio

n
 w

ith
 a -

m
o

d
u

la
te

d
 n

u
cle

a
r in

itia
to

r. T
he co

n
fe

re
n

ce
 th

e
n

 o
u

t­
lin

e
d

 a d
e

ta
ile

d
 sch

e
d

u
le

 fo
r im

p
lo

sio
n

 w
o

rk in
 

th
e

 
critica

l m
o

n
th

s a
h

e
a

d
: 

A
p

ril 2: 
fu

ll 
scale 

lens 
m

o
ld

 d
e

live
re

d
 and 

ready 
fo

r fu
ll scale casting. 

A
p

ril 15: 
fu

ll scale lens sh
o

t ready fo
r te

stin
g

 and 
th

e
 tim

in
g

 o
f m

u
lti-p

o
in

t e
le

ctrica
l d

e
to

n
a

tio
n

. 
M

a
rch

 
1

5
-A

p
ril 

15: 
d

e
to

n
a

to
rs 

co
m

e
 in

to
 ro

u
tin

e
 

p
ro

d
u

ctio
n

. 
A

p
ril 15: 

large scale p
ro

d
u

ctio
n

 o
f lenses fo

r e
n

­
g

in
e

e
rin

g
 tests b

e
g

in
. (le

n
se

s d
ire

ct e
xp

lo
sive

's sh
o

ck 
w

aves to
 su

ita
b

le
 co

n
ve

rg
in

g
 p

o
in

t.) 
A

p
ril 15-M

ay 1: 
fu

ll scale test b
y m

a
g

n
e

tic m
e

th
o

d
. 

A
p

ril 25: 
h

e
m

isp
h

e
re

 shots ready. 
M

a
y 15-June 15: 

fu
ll scale p

lu
to

n
iu

m
 spheres fa

b
ri­

cated a
n

d
 tested fo

r d
e

g
re

e
 o

f critica
lity. 

June 4: 
fa

b
rica

tio
n

 o
f highest q

u
a

lity lenses fo
r test 

u
n

d
e

r w
ay. 

July 4
: 

sphere fa
b

rica
tio

n
 and assem

bly b
e

g
in

. 
B

y 
th

e
 fo

llo
w

in
g

 m
o

n
th

 th
e

 sch
e

d
u

le
 

had already b
e

e
n

 
sh

ifte
d

 to
 establish July 4 as th

e
 actual test d

a
te

, a
n

d
 

th
a

t w
as o

n
ly the b

e
g

in
n

in
g

 o
f th

e
 d

a
te

 ju
g

g
lin

g
. 

O
ve

ra
ll 

d
ire

ctio
n

 
o

f th
e

 
im

p
lo

sio
n

 
p

ro
g

ra
m

 
w

as 
assigned early in M

a
rch

 to
 a co

m
m

itte
e

 co
m

p
o

se
d

 o
f 

S
am

uel K
. A

lliso
n

, R
o

b
e

rt B
acher, G

e
o

rg
e

 K
istiakow

sky, 
C

. 
C

. 
L

a
u

ritse
n

, 
C

a
p

t. 
W

illia
m

 
P

arsons 
and 

H
a

rtle
y 

R
ow

e. 
F

or its jo
b

 o
f rid

in
g

 h
e

rd
 o

n
 th

e
 p

ro
g

ra
m

, th
e

 
co

m
m

itte
e

 w
as a

p
tly l")am

ed th
e

 C
o

w
p

u
n

ch
e

r C
o

m
m

it­
tee, a

n
d

 it w
as th

e
 C

o
w

p
u

n
ch

e
rs w

h
o

 had th
e

 re
sp

o
n

­
s
ib

ility
 fo

r th
e

 
in

tric
a

te
 jo

b
 o

f in
te

g
ra

tin
g

 a
ll 

th
e

 
e

ffo
rts 

o
f 

P
ro

je
ct 

Y
, 

th
e

 
a

rriva
l 

o
f critica

l 
m

a
te

ria
l 

fro
m

 H
a

n
fo

rd
 a

n
d

 th
e

 a
ctivitie

s at T
rin

ity site in
 o

rd
e

r 
to

 m
e

e
t th

e
 test d

e
a

d
lin

e
. 
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T
rinity B

ase' C
am

p w
as b

u
ilt b

y the A
rm

y in
 the w

in
te

r o
f 1944 a

n
d

 w
as o

ccu
p

ie
d

 b
y
 a d

e
ta

ch
m

e
n

t 
o

f m
ilita

ry p
o

lice
 from

 D
ecem

ber on. B
y su

m
m

e
r it w

as a b
u

stlin
g

 hive o
f a

ctivity w
ith

 m
o

re
 th

a
n

 
200 scientists, soldiers a

n
d

 technicians. 



trial ru
n

 
P

ro
je

ct T
rin

ity, w
ith

 B
a

in
b

rid
g

e
 as te

st d
ire

c
to

r a
n

d
 

~
i
l
l
i
a
m
 

P
e

n
n

e
y a

n
d

 V
icto

r W
e

issko
p

f as 
co

n
su

lta
n

ts, 
b

e
ca

m
e

 an o
fficia

l o
rg

a
n

iza
tio

n
 a

n
d

 to
p

 p
rio

rity
 p

ro
je

ct 
o

f th
e

 
L

a
b

o
ra

to
ry 

in
 

M
a

rch
 

1945. 
A

t th
e

 sa
m

e
 tim

e
 

P
ro

je
ct A

lb
e

rta
, fo

r. co
m

b
a

t d
e

live
ry o

f th
e

 w
e

a
p

o
n

s, 
w

as o
rg

a
n

ize
d

 u
n

d
e

r C
a

p
t. P

arsons w
ith

 N
. F. R

am
sey 

a
n

d
 N

o
rris B

ra
d

b
u

ry as te
ch

n
ica

l d
e

p
u

tie
s. 

B
a

in
b

rid
g

e
 w

as a H
a

rva
rd

 p
h

ysics p
ro

fe
sso

r w
ith

 a 
b

a
ckg

ro
u

n
d

 in
 e

le
ctrica

l e
n

g
in

e
e

rin
g

 a
n

d
 a th

re
e

-ye
a

r 
stin

t at th
e

 M
IT

 R
a

d
ia

tio
n

 L
a

b
o

ra
to

ry w
h

o
 h

a
d

 co
m

e
 to

 
Los A

la
m

o
s as a g

ro
u

p
 le

a
d

e
r in

 ch
a

rg
e

 o
f h

ig
h

 e
xp

lo
­

sive d
e

ve
lo

p
m

e
n

t. A
s G

e
n

e
ra

l G
ro

ve
s p

o
in

te
d

 o
u

t in
 his 

b
o

o
k, "N

o
w

 It C
an 

B
e T

o
ld

," B
a

in
b

rid
g

e
 w

as "q
u

ie
t 

and c
o

m
p

e
te

n
t a

n
d

 h
a

d
 th

e
 re

sp
e

ct a
n

d
 lik

in
g

 o
f th

e
 

m
o

re
 th

a
n

 200 
e

n
liste

d
 m

e
n

 
la

te
r o

n
 d

u
ty

 at A
la

m
o

­
g

o
rd

o
." 

B
a

in
b

rid
g

e
's first task w

as to
 ru

sh
 h

is o
rg

a
n

iza
tio

n
 

in
to

 p
re

p
a

ra
t!o

n
s fo

r a tria
l te

st -
th

e
 d

e
to

n
a

tio
n

 o
f 

100 to
n

s o
f co

n
ve

n
tio

n
a

l h
ig

h
 e

xp
lo

sive
s -w

h
ic

h
 h

a
d

 
b

e
e

n
 p

ro
p

o
se

d
 in

 th
e

 w
in

te
r o

f 1944 and sch
e

d
u

le
d

 fo
r 

e
a

rly M
a

y. S
in

ce
 ve

ry little
 w

as k
n

o
w

n
, in

 1945, a
b

o
u

t 
b

la
st e

ffe
cts a

b
o

ve
 a fe

w
 to

n
s o

f T
N

T
, su

ch
 a te

st w
o

u
ld

 
p

ro
vid

e
 d

a
ta

 fo
r th

e
 ca

lib
ra

tio
n

 o
f in

stru
m

e
n

ts fo
r b

la
st 

and sh
o

ck m
e

a
su

re
m

e
n

ts a
n

d
 w

o
u

ld
 se

rve
 as a dress 

rehearsal to
 te

st th
e

 o
p

e
ra

tio
n

 o
f th

e
 o

rg
a

n
iza

tio
n

 fo
r 

th
e

 fin
a

l sh
o

t. 
M

e
a

n
w

h
ile

, 
a va

st a
n

d
 

c
o

m
p

le
x
 

la
b

o
ra

to
ry

 w
as 

g
ro

w
in

g
 in

 se
ve

ra
l sq

u
a

re
 m

ile
s o

f e
m

p
ty d

e
se

rt. T
h

e
re

 

w
as a m

aze o
f ro

a
d

s to
 b

e
 b

u
ilt, h

u
n

d
re

d
s o

f m
ile

s o
f 

w
ire

 to
 b

e
 stru

n
g

 o
ve

r, o
n

 a
n

d
 u

n
d

e
r th

e
 g

ro
u

n
d

, a 
co

m
p

le
te

 co
m

m
u

n
ica

tio
n

 system
 in

sta
lle

d
, b

u
ild

in
g

s to
 

b
e

 e
re

cte
d

, su
p

p
lie

s, e
q

u
ip

m
e

n
t a

n
d

 p
e

rso
n

n
e

l to
 b

e
 

tra
n

sp
o

rte
d

 b
e

tw
e

e
n

 Los A
la

m
o

s a
n

d
 T

rin
ity, a

ll u
n

d
e

r 
th

e
 clo

a
k o

f su
p

re
m

e
 secrecy. 

T
he m

an w
h

o
 sh

o
u

ld
e

re
d

 th
is m

o
n

u
m

e
n

ta
l task w

a
s 

John 
H

. W
illia

m
s, 

le
a

d
e

r o
f th

e
 L

a
b

o
ra

to
ry's 

E
le

ctro
­

static G
e

n
e

ra
to

r g
ro

u
p

, w
h

o
 b

e
ca

m
e

 re
sp

o
n

sib
le

 fo
r 

T
rin

ity services as h
e

a
d

 o
f T

R
-1. A

s B
a

in
b

rid
g

e
 w

ro
te

 
la

te
r, "T

h
e

 co
rre

la
tio

n
 o

f th
e

 co
n

stru
ctio

n
 p

ro
g

ra
m

 a
n

d
 

th
e

 p
ro

p
e

r a
n

d
 su

cce
ssfu

l d
e

sig
n

a
tio

n
 o

f co
n

stru
ctio

n
 

a
id

 w
as e

xa
ctin

g
 w

o
rk

 re
q

u
irin

g
 's

u
p

e
rio

r ju
d

g
m

e
n

t,' 
as th

e
 A

rm
y says, a

n
d

 lo
n

g
 h

o
u

rs o
f h

a
rd

 w
o

rk
. T

h
is 

w
as d

o
n

e
 su

p
re

m
e

ly b
y W

illia
m

s, to
 w

h
o

m
 th

e
 T

rin
ity 

p
ro

je
ct o

w
e

s m
u

ch
 fo

r th
e

 su
cce

ssfu
l co

m
p

le
tio

n
 o

f th
e

 
o

p
e

ra
tio

n
." 

B
a

in
b

rid
g

e
 

has 
also 

p
o

in
te

d
 

o
u

t th
e

 
in

­
va

lu
a

b
le

 assistance 
p

ro
vid

e
d

 b
y S

gt. ). 
A

. 
)o

p
p

, w
h

o
 

w
as 

in
 

ch
a

rg
e

 
o

f a
ll 

th
e

 w
ire

 
in

s
ta

lla
tio

n
 a

n
d

 
c
o

n
­

stru
ctio

n
 at th

e
 site

. 

P
ro

cu
re

m
e

n
t o

f an in
cre

d
ib

le
 a

sso
rtm

e
n

t o
f e

q
u

ip
­

m
e

n
t 

ra
n

g
in

g
 

fro
m

 
K

le
e

n
e

x 
to

 
e

la
b

o
ra

te
 s

c
ie

n
tific

 
in

s
tru

m
e

n
ts

 
w

a
s 

a s
e

e
m

in
g

ly
 

in
s
u

rm
o

u
n

ta
b

le
 
jo

b
 

h
a

n
d

le
d

 b
y R

o
b

e
rt V

an G
e

rn
e

rt, a
id

e
d

 a
n

d
 a

b
e

tte
d

 b
y
 

F
rank O

p
p

e
n

h
e

im
e

r, w
h

o
 se

rve
d

 as B
a

in
b

rid
g

e
's tro

u
­

b
le

 sh
o

o
te

r. 

B
y A

p
ril th

e
 n

u
m

b
e

r o
f u

rg
e

n
t p

u
rch

a
se

 re
q

u
e

sts 
had in

cre
a

se
d

 so 
ra

p
id

ly th
a

t it b
e

ca
m

e
 necessary to

 
in

fla
te

 
th

e
 

u
rg

e
n

cy ra
tin

g
s 

th
a

t 
h

a
d

 
b

e
e

n
 

in 
use 

b
y
 

th
e

 P
ro

cu
re

m
e

n
t O

ffice
. U

n
til th

in
g

s g
o

t o
u

t o
f h

a
n

d
 

th
a

t sp
rin

g
, fo

u
r ra

tin
g

s
-

X
, A

, B
 a

n
d

 C
-h

a
d

 b
e

e
n

 
u

se
d

 
in

 
o

rd
e

r 
o

f 
d

e
cre

a
sin

g
 p

rio
rity

. 
B

y 
e

a
rly M

a
y, 



w
h

e
n

 
e

ve
ryth

in
g

 se
e

m
e

d
 to

 w
a

rra
n

t an 
X

 p
rio

rity, it 
w

as a
n

n
o

u
n

ce
d

 th
a

t th
is su

p
e

r-u
rg

e
n

t ra
tin

g
 w

o
u

ld
 b

e
 

su
b

d
ivid

e
d

 in
to

 th
re

e
 o

th
e

rs: X
X

, X
1, a

n
d

 X
2. XX w

o
u

ld
 

b
e

 
u·sed 

o
n

ly if fa
ilu

re
 

to
 o

b
ta

in
 

th
e

 
m

a
te

ria
l w

o
u

ld
 

p
ro

d
u

ce
 a se

tb
a

ck o
f m

a
jo

r im
p

o
rta

n
ce

 in
 th

e
 o

ve
ra

ll 
p

ro
g

ra
m

 o
f th

e
 L

a
b

o
ra

to
ry. It a

u
th

o
rize

d
 th

e
 P

ro
cu

re
­

m
e

n
t O

ffice
, th

ro
u

g
h

 th
e

 W
a

sh
in

g
to

n
 L

ia
iso

n
 O

ffice
, 

to
 have re

co
u

rse
 to

 th
e

 h
ig

h
e

st a
u

th
o

rity
 o

f th
e

 W
a

r 
P

ro
d

u
ctio

n
 B

oard a
n

d
 all g

o
ve

rn
m

e
n

t a
g

e
n

cie
s a

n
d

 to
 

use a special d
isp

a
tch

 o
r ca

rg
o

 p
la

n
e

 fro
m

 a
n

yw
h

e
re

 
in

 th
e

 U
n

ite
d

 S
tates to

 g
e

t d
e

live
ry. 

B
u

t th
e

 m
a

n
u

fa
ctu

re
rs w

e
re

 n
o

t im
p

re
sse

d
. R

epre­
se

n
ta

tive
s fro

m
 e

ve
ry a

rm
e

d
 se

rvice
 a

n
d

 g
o

ve
rn

m
e

n
t 

w
a

r p
ro

je
ct w

e
re

 p
o

u
n

d
in

g
 o

n
 th

e
ir desks w

ith
 e

q
u

a
lly 

h
ig

h
 p

rio
ritie

s a
n

d
 w

a
itin

g
 six to

 15 w
e

e
ks fo

r d
e

live
ry 

w
h

ile
 T

rin
ity p

e
o

p
le

 w
e

re
 d

e
m

a
n

d
in

g
 th

re
e

 w
e

e
ks d

e
­

live
ry fo

r th
e

 sam
e ite

m
. 

T
he 

p
ro

b
le

m
 

w
as 

fu
rth

e
r 

co
m

p
lica

te
d

 
b

y 
the 

fa
ct 

that 
there 

w
as 

n
o

 
d

ire
ct co

m
m

u
n

ica
tio

n
 

b
e

tw
e

e
n

 
the 

P
roject 

and· 
the 

p
u

rch
a

sin
g

 
o

ffice
s, 

n
o

r 
co

u
ld

 
Los 

A
lam

os 
buyers ta

lk d
ire

ctly to 
the 

scientists at the site 
to

 
discuss 

p
o

ssib
le

 
su

b
stitu

tio
n

s 
o

r 
co

m
p

ro
m

ise
s 

on 
specifications. 

S
o

m
e

 ite
m

s w
e

re
 ju

st w
e

ll-n
ig

h
 im

p
o

ssib
le

 to
 g

e
t­

like
 th

e
 se

ism
o

g
ra

p
h

s th
a

t w
e

re
 n

e
e

d
e

d
 to

 ch
e

ck e
a

rth
 

sh
o

ck 
at 

o
u

tly
in

g
 areas 

a
ro

u
n

d
 
th

e
 

sta
te

. 
T

h
e

 
o

n
ly

 
in

stru
m

e
n

ts a
va

ila
b

le
 w

e
re

 fin
a

lly 
lo

ca
te

d
 

at 
a firm

 
w

h
ich

 h
a

d
 a

lre
a

d
y so

ld
 th

e
m

 to
 th

e
 N

a
zi-sym

p
a

th
izin

g
 

A
rg

e
n

tin
e

 g
o

ve
rn

m
e

n
t. It to

o
k an o

ve
rrid

in
g

 d
ire

ctive
, 

d
ire

ct fro
m

 G
e

n
e

ra
l G

ro
ve

's o
ffice

, to
 g

e
t th

e
 in

stru
­

m
e

n
ts sh

ip
p

e
d

 to
 T

rin
ity in

ste
a

d
._

 

A
n

o
th

e
r crisis ca

m
e

 w
h

e
n

 10,000 fe
e

t o
f g

a
rd

e
n

 h
o

se
 

w
e

re
 

lo
st d

u
rin

g
 a sh

ip
p

in
g

 
strike

. 
A

 ·se
co

n
d

 
o

rd
e

r 
w

as p
la

ce
d

, b
u

t b
y June 29 th

e
 h

o
se

 w
as still o

n
 th

e
 list 

o
f critica

l ite
m

s n
o

t ye
t o

n
 h

a
n

d
. T

h
e

 h
o

se
 w

as 
u

se
d
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H
u

n
d

re
d

s o
f m

ile
s o

f w
ires h

a
d

 to
 b

e
 stru

n
g

 b
e

tw
e

e
n

 base cam
p, the 

.co
n

tro
l p

o
in

t, th
e

 in
stru

m
e

n
t b

u
n

ke
rs a

n
d

 G
ro

u
n

d
 Z

e
ro

-
o

n
e

 o
f th

e
 

co
u

n
tle

ss jo
b

s th
a

t ke
p

t m
e

n
 a

t T
rin

ity w
o

rkin
g

 at a feverish 
pace 

th
ro

u
g

h
o

u
t th

e
 sp

rin
g

 a
n

d
 su

m
m

e
r o

f 1945. 

to
 

encase 
cables 

to
 se

n
sitive

 
in

stru
m

e
n

ts to
 

p
ro

te
ct 

th
e

m
 fro

m
 th

e
 w

e
a

th
e

r. 
D

e
la

ye
d

 d
e

live
ry o

n
 a n

u
m

b
e

r o
f u

rg
e

n
t requests 

le
d

 O
p

p
e

n
h

e
im

e
r to

 call a m
e

e
tin

g
 in M

a
y to

 re
vie

w
 

th
e

 p
ro

cu
re

m
e

n
t situ

a
tio

n
. O

n
e

 o
f th

e
 p

rin
cip

a
l reasons 

fo
r th

e
 d

e
la

ys, it tu
rn

e
d

 o
u

t, w
as th

e
 sh

o
rta

g
e

 o
f p

e
r­

so
n

n
e

l 
in

 th
e

 
Los 

A
n

g
e

le
s, 

N
e

w
 

Y
o

rk 
a

n
d

 
C

h
ica

g
o

 
p

u
rch

a
sin

g
 o

ffice
s. 

A
lth

o
u

g
h

 
the 

n
u

m
b

e
r o

f re
q

u
isi­

tio
n

s h
a

d
 g

re
a

tly in
cre

a
se

d
, th

e
re

 h
a

d
 been n

o
 increase 

in
 th

e
 n

u
m

b
e

r o
f b

u
ye

rs since January 1944, a situ
a

tio
n

 
b

la
m

e
d

 o
n

 salary re
strictio

n
s. A

s a re
su

lt o
f th

e
 m

e
e

tin
g

, 
salary a

d
ju

stm
e

n
ts w

e
re

 agreed u
p

o
n

 a
n

d
 m

o
re

 per­
so

n
n

e
l se

cu
re

d
 fo

r all th
re

e
 o

ffice
s. D

ire
ct co

m
m

u
n

ica
­

tio
n

s w
e

re
 e

sta
b

lish
e

d
 b

e
tw

e
e

n
 th

e
 P

ro
je

ct and th
e

 N
e

w
 

Y
o

rk a
n

d
 C

h
ica

g
o

 o
ffice

s, a
n

d
 P

roject m
e

m
b

e
rs w

e
re

 
asked to

 su
b

m
it im

p
ro

ve
d

 d
ra

w
in

g
s and sp

e
cifica

tio
n

s. 
B

u
t slo

w
 o

r n
o

t, th
e

 m
a

te
ria

ls d
id

 a
rrive

, a
n

d
 in

 June 
th

e
 a

m
o

u
n

t o
f g

o
o

d
s h

a
n

d
le

d
 b

y th
e

 m
ain w

a
re

h
o

u
se

 
at Los A

la
m

o
s re

a
ch

e
d

 its p
e

a
k. D

u
rin

g
 M

ay, th
e

 w
a

re
­

h
o

u
se

 h
a

n
d

le
d

 an 
average o

f 35 
to

n
s a day, 89%

 
o

f 
w

h
ich

 w
a

s in
co

m
in

g
: d

u
rin

g
 June th

e
 d

a
ily average rose 

to
 54 

to
n

s 
o

f w
h

ich
 

87%
 

w
as 

in
co

m
in

g
, a

n
d

 d
u

rin
g

 
th

e
 first h

a
lf o

f July it w
as 40 to

n
s a day, 80%

 in
co

m
in

g
. 

A
 

n
e

w
 sh

ip
p

in
g

 g
ro

u
p

 w
as 

o
rg

a
n

ize
d

 that sp
rin

g
 to

 
h

a
n

d
le

 th
e

 o
u

tg
o

in
g

 g
o

o
d

s, m
o

st o
f th

e
m

 b
o

u
n

d
 fo

r 
T

rin
ity o

r T
in

ia
n

 Isla
n

d
 in

 th
e

 P
acific. 

P
le

n
ty 

o
f 

lo
ca

l 
p

ro
cu

re
m

e
n

t p
ro

b
le

m
s 

re
m

a
in

e
d

. 
F

irst th
e

re
 w

as co
m

m
u

n
ica

tio
n

. O
n

ly five
 p

e
o

p
le

 o
n

 th
e

 · 
p

ro
je

ct w
e

re
 a

llo
w

e
d

 to
 te

le
p

h
o

n
e

 b
e

tw
e

e
n

 T
rin

ity and 
Los A

la
m

o
s, a

n
d

 th
e

se
 calls w

e
re

 ro
u

te
d

 to
 D

e
n

ve
r, o

n
 

to
 A

lb
u

q
u

e
rq

u
e

 
a

n
d

 
fin

a
lly

 
to

 S
an 

A
n

to
n

io
, 

N
e

w
 

M
e

x
ic

o
. 

T
e

le
typ

e
 

se
rvice

 w
as 

so 
b

a
d

, 
V

an 
G

e
rn

e
rt 

recalls, th
a

t yo
u

 n
e

ve
r kn

e
w

 if th
e

 te
st site w

as a
skin

g
 

fo
r a tu

b
e

 o
r a lu

b
e

 jo
b

. It so
o

n
 b

e
ca

m
e

 e
vid

e
n

t th
a

t 
th

e
 b

e
st w

a
y to

 co
m

m
u

n
ica

te
 w

as to
 send n

o
te

s back 
and fo

rth
 b

y th
e

 tru
ck d

rive
rs. 

A
t 

le
a

st tw
o

 a
n

d
 

o
fte

n
 as 

m
a

n
y as 

te
n

 tru
cks le

ft 
Los A

la
m

o
s e

ve
ry e

ve
n

in
g

 a
fte

r d
a

rk to
 a

vo
id

 b
o

th
 th

e
 

b
liste

rin
g

 
d

e
se

rt 
h

e
a

t 
a

n
d

 
u

n
n

e
ce

ssa
ry 

n
o

tice
, 

a
n

d
 

a
rrive

d
 at th

e
 te

st site e
a

rly th
e

 n
e

xt m
o

rn
in

g
. A

lm
o

st 
alw

ays th
e

re
 w

as 
a sto

p
 to

 b
e

 m
a

d
e

 at th
e

 
U

.S
. 

E
n­

g
in

e
e

rs ya
rd

 in
 A

lb
u

q
u

e
rq

u
e

 to
 p

ick u
p

 ite
m

s a
d

d
re

sse
d

 
to

 P
ro

f. W
. E. B

u
rke

 o
f th

e
 U

n
ive

rsity o
f N

e
w

 M
e

xico
's 

physics d
e

p
a

rtm
e

n
t, w

h
o

 served as a b
lin

d
 to

 a
vo

id
 a 

co
n

n
e

ctio
n

 b
e

tw
e

e
n

 th
e

 ite
m

s and Los A
lam

os. 

"W
e

'd
 g

e
t th

in
g

s to
 T

rin
ity any w

a
y w

e
 c

o
u

ld
," V

an 
G

e
rn

e
rt says. S

o
m

e
 o

f th
e

 w
ays w

e
re

 d
e

vio
u

s. A
 ca

rlo
a

d
 

o
f te

le
p

h
o

n
e

 p
o

le
s w

as d
e

sp
e

ra
te

ly n
e

e
d

e
d

 at th
e

 te
st 

site a
n

d
 n

o
 fre

ig
h

t tra
in

 w
as tra

ve
lin

g
 fast e

n
o

u
g

h
 to

 get 
it th

e
re

 in
 tim

e
. A

fte
r co

n
sid

e
ra

b
le

 u
rg

in
g

 the S
anta Fe 

ra
ilro

a
d

 
co

n
se

n
te

d
 to

 
a

tta
ch

 
th

e
 ca

r to
 th

e
 

re
a

r o
f 

th
e

 S
u

p
e

r C
h

ie
f a

n
d

 sp
e

d
 th

e
 cargo to

 A
lb

u
q

u
e

rq
u

e
. 
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0 
A

n
o

th
e

r tim
e

, 
fo

r 
la

ck o
f fre

ig
h

t 
sp

a
ce
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ro
lls

 
o

f 
re

co
rd

in
g

 p
a

p
e

r w
e

re
 lu

xu
rio

u
sly e

n
sco

n
ce

d
 in

 a S
u

p
e

r 
C

h
ie

f d
ra

w
in

g
 ro

o
m

 fo
r th

e
 trip

 fro
m

 C
h

ica
g

o
. 

T
o su

p
p

le
m

e
n

t th
e

 sp
e

cia
l ite

m
s, th

e
 P

ro
cu

re
m

e
n

t 
p

e
o

p
le

 e
sta

b
lish

e
d

 a co
m

p
le

te
 te

ch
n

ica
l sto

ckro
o

m
 at 

th
e

 te
st site e

a
rly in

 th
e

 g
a

m
e

 a
n

d
 tru

cke
d

 th
e

 e
n

tire
 

sto
ck fro

m
 Los A

la
m

o
s. T

he sto
ckro

o
m

, kn
o

w
n

 o
ffic

ia
lly

 
as 

F
U

B
A

R
 

(fo
u

le
d

 
u

p
 b

e
y
o

n
d

 
all 

re
c
o

g
n

itio
n

), 
w

a
s 

m
a

n
n

e
d

 b
y e

n
liste

d
 m

e
n

 w
h

o
 u

se
d

 th
e

ir sp
a

re
 tim

e
 to

 
m

a
n

u
fa

ctu
re

 
th

e
 

fa
ce

 
sh

ie
ld

s 
n

e
e

d
e

d
 

to
 
p

ro
te

ct 
o

b
­

servers fro
m

 th
e

 te
st blast. T

h
e

 sh
ie

ld
s w

e
re

 m
a

d
e

 o
f 

a
lu

m
in

u
m

 sh
e

e
ts, 

m
o

u
n

te
d

 
o

n
 

a stick h
a

n
d

le
, 

w
ith

 
w

e
ld

e
rs' g

o
g

g
le

s fo
r a w

in
d

o
w

. 
T

h
e

re
 n

e
ve

r se
e

m
e

d
 to

 b
e

 e
n

o
u

g
h

 p
e

o
p

le
 to

 ta
ke

 
care o

f a
ll th

e
 w

o
rk

 to
 be d

o
n

e
 o

n
 th

e
 te

st p
re

p
a

ra
tio

n
s, 

a
n

d
 th

o
se

 w
h

o
 w

e
re

 a
va

ila
b

le
, fro

m
 m

ess a
tte

n
d

a
n

ts 
to

 g
ro

u
p

 le
a

d
e

rs, w
o

rk
e

d
 at a fe

ve
r p

itch
. A

 te
n

 h
o

u
r 

d
a

y w
as co

n
sid

e
re

d
 n

o
rm

a
l a

n
d

 it o
fte

n
 stre

tch
e

d
 to

 at 
least 18 h

o
u

rs. 

In th
e

 sp
rin

g
 o

f 1945 a b
ig

 p
a

rt o
f th

e
 L

a
b

o
ra

to
ry 

w
as 

re
o

rg
a

n
ize

d
 to

 
take 

care 
o

f th
e

 test, 
a

n
d

 m
a

n
y 

p
e

o
p

le
 fo

u
n

d
 th

e
m

se
lve

s in
vo

lve
d

 in
 a

ctivitie
s fa

r re­
m

o
ve

d
 fro

m
 

th
e

ir n
o

rm
a

l d
u

tie
s. 

jo
h

n
 

W
illia

m
s, 

th
e

 
h

ig
h

 e
n

e
rg

y p
h

ysicist, to
o

k th
e

 re
sp

o
n

sib
ility fo

r co
n

­
stru

ctio
n

 and se
rvicin

g
 o

f th
e

 base ca
m

p
. jo

h
n

 M
a

n
le

y 
w

as 
w

ra
p

p
e

d
 

u
p

 in
 

n
e

u
tro

n
 

m
e

a
su

re
m

e
n

ts as 
a 

R
e­

search D
ivisio

n
 g

ro
u

p
 le

a
d

e
r w

h
e

n
 he su

d
d

e
n

ly fo
u

n
d

 
h

im
se

lf in
 ch

a
rg

e
 o

f b
la

st m
e

a
su

re
m

e
n

ts fo
r th

e
 te

st. 

"I d
id

n
't k

n
o

w
 a

n
yth

in
g

 a
b

o
u

t b
la

st m
e

a
su

re
m

e
n

ts," 
h

e
 re

ca
lle

d
 20 years la

te
r. "W

e
'd

 n
e

ve
r d

o
n

e
 a

n
yth

in
g

 
like

 th
a

t b
e

fo
re

." 

B
u

t ta
le

n
t is 

ta
le

n
t w

h
e

re
ve

r it is 
fo

u
n

d
, a

n
d

 
th

e
 

d
isp

la
ce

d
 cre

w
s 

m
a

n
a

g
e

d
 e

xp
e

rtly a
n

d
 e

fficie
n

tly 
to

 
b

rin
g

 th
e

ir re
m

a
rka

b
le

 tasks to
 a successful co

n
clu

sio
n

 
u

n
d

e
r e

xtre
m

e
 p

re
ssu

re
. 

T
h

ro
u

g
h

o
u

t th
e

 
sp

rin
g

 a
n

d
 

su
m

m
e

r th
e

re
 

w
a

s 
a 

co
n

sta
n

t stre
a

m
 o

f p
e

rso
n

n
e

l tra
ve

lin
g

 b
e

tw
e

e
n

 S
ite

 Y
 

a
n

d
 T

rin
ity in

 a m
o

tle
y a

sso
rtm

e
n

t o
f busses a

n
d

 cars, 
so

m
e

 o
f th

e
m

 b
a

re
ly a

b
le

 to
 m

a
ke

 th
e

 lo
n

g
, m

o
n

o
to

­
n

o
u

s trip
. 

S
e

cu
rity p

re
ca

u
tio

n
s w

e
re

 
rig

id
. 

In 
M

a
rch

, 
D

a
n

a
 

P. M
itch

e
ll, a

ssista
n

t d
ire

cto
r o

f th
e

 L
a

b
o

ra
to

ry, issu
e

d
 

te
rse

, p
re

cise
 tra

ve
l in

stru
ctio

n
s: 

"T
h

e
 
fo

llo
w

in
g

 
d

ire
ctio

n
s a

re
 strictly co

n
fid

e
n

tia
l 

a
n

d
 th

is co
p

y 
is 

to
 b

e
 read 

b
y n

o
 o

n
e

 b
u

t yo
u

rse
lf. 

Y
o

u
 are to

 tu
rn

 th
is co

p
y in

 to
 m

e p
e

rso
n

a
lly o

n
 y

o
u

r 
re

tu
rn

 to
 th

e
 s

ite
," th

e
 m

e
m

o
 re

a
d

, and co
n

tin
u

e
d

 w
ith

 
sp

e
cific d

ire
ctio

n
s a

n
d

 m
ile

a
g

e
s fo

r re
a

ch
in

g
 th

e
 site

. 
"U

n
d

e
r n

o
 c

o
n

d
itio

n
," it w

e
n

t 
o

n
, 

"w
h

e
n

 
yo

u
 

a
re

 
so

u
th

 o
f A

lb
u

q
u

e
rq

u
e

 are yo
u

 to
 d

isclo
se

 th
a

t yo
u

 are in
 

a
n

y w
a

y co
n

n
e

cte
d

 w
ith

 S
anta Fe. If yo

u
 are sto

p
p

e
d

 fo
r 

a
n

y re
a

so
n

 a
n

d
 yo

u
 h

a
ve

 to
 g

ive
 o

u
t in

fo
rm

a
tio

n
, sta

te
 

th
a

t yo
u

 are e
m

p
lo

y
e

d
 b

y th
e

 E
ngineers o

f A
lb

u
q

u
e

r­
q

u
e

. 
U

n
d

e
r n

o
 circu

m
sta

n
ce

s are 
te

le
p

h
o

n
e

 calls 
o

r 
sto

p
s fo

r g
a

so
lin

e
 to

 b
e

 m
a

d
e

 b
e

tw
e

e
n

 A
lb

u
q

u
e

rq
u

e
 

a
n

d
 y

o
u

r d
e

s
tin

a
tio

n
." 

T
ra

ve
le

rs w
e

re
 th

e
n

 in
stru

cte
d

 to
 "s

to
p

 fo
r m

eals a
t 

R
oys in

 B
e

le
n

, w
h

ic
h

 is o
n

 th
e

 le
ft-h

a
n

d
 sid

e
 o

f th
e

 m
a

in
 

0 

T
he fla

g
 fle

w
 at h

a
lf-m

a
st a

t T
rin

ity base ca
m

p
 o

n
 A

p
ril 12, 1945 w

h
e

n
 

w
o

rd
 ca

m
e

 o
f th

e
 d

e
a

th
 o

f F
ra

n
klin

 
D

. 
R

o
o

se
ve

lt. 
T

he 
P

re
sid

e
n

t's 
death gave H

arry S. 
T

rum
an th

e
 re

sp
o

n
sib

ility fo
r m

a
kin

g
 th

e
 cru

cia
l 

d
e

cisio
n

 o
n

 th
e

 e
ve

n
tu

a
l use o

f th
e

 a
to

m
ic b

o
m

b
. 

37 



"-

road g
o

in
g

 so
u

th
. If yo

u
 

leave th
e

 site at 7 a
.m

. yo
u

 
sh

o
u

ld
 m

ake th
is sto

p
 a

ro
u

n
d

 lu
n

ch
 tim

e
." 

E
ven 

so
, 

b
y
 

m
id

a
fte

rn
o

o
n

 
w

h
e

n
 

th
e

 
tra

v
e

le
rs

 
reached th

e
 little

 ju
n

c
tio

n
 to

w
n

 o
f S

an A
n

to
n

io
, m

o
st 

o
f th

e
m

 w
e

re
 h

o
t, tire

d
, a

n
d

 th
irsty and Jose M

ie
ra

's 
bar a

n
d

 service 
sta

tio
n

 
b

e
ca

m
e

 a p
o

p
u

la
r, 

if ille
g

a
l, 

stop. M
ie

ra
 still re

m
e

m
b

e
rs th

e
 u

n
u

su
a

lly h
e

a
vy tra

ffic 
in 

those 
days. 

O
n

e
 o

f h
is cu

sto
m

e
rs, John 

M
a

n
le

y, 
re

m
e

m
b

e
re

d
 M

ie
ra

's w
a

ll o
f b

o
ttle

s. 
"H

e
 had th

e
 w

h
o

le
 so

u
th

 
w

a
ll o

f his 
p

la
ce

 lin
e

d
 

w
ith

 b
o

ttle
s," M

a
n

le
y re

p
o

rte
d

. "W
e

 used to
 w

o
rry an 

a
w

fu
l lo

t a
b

o
u

t th
a

t. If o
u

r b
ig

 b
la

st tra
ve

le
d

 th
a

t far, 
th

a
t's th

e
 w

all it w
o

u
ld

 h
it." L

u
ckily it d

id
n

't. 
A

d
9

itio
n

a
l 

re
g

u
la

tio
n

s 
re

q
u

ire
d

 
th

a
t all 

d
e

p
a

rtin
g

 
g

ro
u

p
s and in

d
ivid

u
a

ls sto
p

 at th
e

 o
ffice

 o
f th

e
 in

te
lli­

gence o
ffice

r fo
r an 

e
xp

la
n

a
tio

n
 o

f "th
e

 se
cu

rity o
b

­
je

ctive
s 

o
f T

rin
ity

." 
A

ll 
p

e
rso

n
n

e
l 

w
e

re
 

re
q

u
ire

d
 

to
 

sleep a
n

d
 eat at th

e
 ca

m
p

 ra
th

e
r th

a
n

 in
 nearby to

w
n

s, 
a

n
d

 re
cre

a
tio

n
 trip

s fo
r m

o
vie

s and d
in

n
e

rs to
 n

e
a

rb
y 

to
w

n
s w

e
re

 p
ro

h
ib

ite
d

 to
 o

ffice
rs, e

n
liste

d
 m

en and 
civilia

n
s a

like
. 

In 
a

d
d

itio
n

, 
all 

T
rin

ity-b
o

u
n

d
 p

e
rso

n
n

e
l w

e
re

 
re­

q
u

ire
d

 to
 re

p
o

rt th
e

ir im
p

e
n

d
in

g
 d

e
p

a
rtu

re
 to

 O
p

p
e

n
­

h
e

im
e

r's o
ffice

, 
to

 
In

te
llig

e
n

ce
 O

ffice
r R. 

A
. 

T
aylor, 

a
n

d
 to

 Lt. H
o

w
a

rd
 B

ush w
h

o
 w

as tryin
g

 to
 keep T

rin
ity 

base 
ca

m
p

 
ru

n
n

in
g

 
sm

o
o

th
ly d

e
sp

ite
 the 

co
n

sta
n

tly 
flu

ctu
a

tin
g

 p
o

p
u

la
tio

n
. 

A
s B

a
in

b
rid

g
e

 e
xp

la
in

e
d

 in a so
m

e
w

h
a

t desperate­
so

u
n

d
in

g
 m

e
m

o
 "to

 all co
n

ce
rn

e
d

" in
 A

p
ril 1945: 

"If yo
u

r sch
e

d
u

le
 is p

la
n

n
e

d
 so

m
e

 days ahead it w
ill 

o
p

e
ra

te
 to

 th
e

 co
m

fo
rt o

f all co
n

ce
rn

e
d

 if you te
ll Lt. 

T
a

ylo
r w

h
o

 is 
g

o
in

g
 d

o
w

n
 and w

h
e

n
 th

e
y are g

o
in

g
 

d
o

w
n

. Lt. T
a

ylo
r w

ill n
o

tify Lt. B
ush, w

h
o

 can then m
a

ke
 

p
ro

p
e

r a
rra

n
g

e
m

e
n

ts fo
r su

fficie
n

t fo
o

d
 fo

r the m
ess. 



0 
Lt. B

ush is issu
e

d
 ra

tio
n

s th
re

e
 days a w

e
e

k
-

M
o

n
d

a
y, 

W
e

d
n

e
sd

a
y a

n
d

 F
rid

a
y
-

a
n

d
 h

e
 is re

q
u

ire
d

 o
n

 a M
o

n
­

d
a

y trip
 to

 leave a list o
f h

is re
q

u
ire

m
e

n
ts to

 b
e

 p
icke

d
 

u
p

 o
n

 th
e

 fo
llo

w
in

g
 W

e
d

n
e

sd
a

y trip
. T

h
is m

e
a

n
s a m

in
i-

· 
m

u
m

 o
f fo

u
r days n

o
tifica

tio
n

 is n
e

ce
ssa

ry if th
e

re
 is to

 
b

e
 su

fficie
n

t fo
o

d
 o

n
 h

a
n

d
 so 

th
a

t h
e

 can 
a

vo
id

 th
e

 
p

re
se

n
t d

ifficu
ltie

s w
h

ich
 la

te
-co

m
e

rs ru
n

 in
to

 o
f h

a
vin

g
 

·to
 eat d

e
lica

te
sse

n
 sto

re
 m

e
a

t in
ste

a
d

 o
f th

e
 p

a
rticu

la
r 

ro
a

st sch
e

d
u

le
d

 fo
r th

a
t day. P

lease co
o

p
e

ra
te

 ... " 

T
h

e
re

 
w

e
re

 
o

th
e

r 
p

ro
b

le
m

s 
th

a
n

 
su

p
p

ly a
n

d
 

d
e

­
m

a
n

d
. S

a
n

ita
ry co

n
d

itio
n

s in th
e

 m
ess h

a
ll w

e
re

 d
iffic

u
lt 

to
 

m
a

in
ta

in
 b

e
ca

u
se

 o
f th

e
 

h
a

rd
 w

a
te

r. 
W

h
e

n
 w

a
te

r 
so

fte
n

in
g

 e
q

u
ip

m
e

n
t w

as in
sta

lle
d

 la
te

r it tu
rn

e
d

 o
u

t 
th

a
t a m

isca
lcu

la
tio

n
 in

 w
a

te
r an

alysis re
su

lte
d

 in
 a u

n
it 

to
o

 sm
a

ll to
 h

a
n

d
le

 th
e

 h
u

g
e

 a
m

o
u

n
ts o

f g
yp

su
m

 a
n

d
 

lim
e

 e
n

co
u

n
te

re
d

. 

In th
e

 b
a

rra
cks, d

e
se

rt cre
a

tu
re

s su
ch

 as sco
rp

io
n

s 
h

a
d

 to
 b

e
 ca

re
fu

lly sh
a

ke
n

 o
u

t o
f clo

th
e

s each m
o

rn
in

g
 

b
e

fo
re

 a
n

yo
n

e
 d

a
re

d
 dress. 

B
u

t d
e

sp
ite

 th
e

 d
ifficu

ltie
s th

e
 ca

m
p

 ran w
e

ll. T
he 

h
e

a
t o

f th
e

 d
e

se
rt su

m
m

e
r w

as 
re

lie
ve

d
 b

y sw
im

s in
 

th
e

 ca
ttle

 w
a

te
rin

g
 

re
se

rvo
irs 

at 
th

e
 
o

ld
 

M
c
D

o
n

a
ld

 
ra

n
ch

. A
 h

e
rd

 o
f a

n
te

lo
p

e
 d

isa
p

p
e

a
re

d
 fro

m
 th

e
 d

e
se

rt 
ra

n
g

e
, a fa

ct w
h

ich
 has b

e
e

n
 a

ttrib
u

te
d

 b
y th

e
 p

re
ss to

 
th

e
 ravages 

o
f th

e
 first a

to
m

ic b
o

m
b

. 
F

o
rm

e
r T

rin
ity 

re
s
id

e
n

ts
, 

h
o

w
e

v
e

r, 
a

d
m

it 
th

a
t 

h
u

n
tin

g
 w

ith
 

su
b

­
m

a
ch

in
e

 g
u

n
s 

w
as 

a fa
vo

rite
 

p
a

stim
e

 
a

n
d

 
a

n
te

lo
p

e
 

steak w
as an a

lm
o

st d
a

ily p
a

rt o
f th

e
 ca

m
p

 m
e

n
u

. S
o 

w
as 

range b
e

e
f, lassoed n

e
a

r ca
m

p
 b

y a
m

a
te

u
r co

w
­

b
o

ys. 
A

 
b

e
e

r fu
n

d
 

m
a

in
ta

in
e

d
 b

y L
a

b
o

ra
to

ry p
e

o
p

le
 

h
e

lp
e

d
 m

a
ke

 u
p

 fo
r th

e
 ru

le
s a

g
a

in
st le.aving ca

m
p

 a
n

d
 

th
e

re
 w

e
re

 n
ig

h
tly o

u
td

o
o

r m
o

vie
s su

p
p

lie
d

 fro
m

 th
e

 
A

rm
y's e

n
d

le
ss a

sso
rtm

e
n

t o
f H

o
lly

w
o

o
d

 film
s. 

"T
h

e
 ch

o
ice

 
o

f 
Lt. 

H
. 

C
. 

B
u

sh
 

as 
c
o

m
m

a
n

d
in

g
 

o
ffice

r o
f th

e
 base ca

m
p

," B
a

in
b

rid
g

e
 w

ro
te

 in
 1946, 

"w
a

s a p
a

rticu
la

rly fo
rtu

n
a

te
 o

n
e

. T
he w

ise
 a

n
d

 e
fficie

n
t 

ru
n

n
in

g
 o

f th
e

 ca
m

p
 b

y Lt. 
B

ush 
co

n
trib

u
te

d
 g

re
a

tly 
to

 th
e

 success o
f th

e
 test. 

It w
as a 'h

a
p

p
y ca

m
p

.' T
he 

e
xce

lle
n

t ca
m

p
 m

o
ra

le
 a

n
d

 m
ilita

ry-civilia
n

 co
o

p
e

ra
tio

n
 

d
id

 
m

u
ch

 
to

 
a

m
e

lio
ra

te
 th

e
 

d
ifficu

ltie
s o

f o
p

e
ra

tio
n

 
u

n
d

e
r p

rim
itive

 c
o

n
d

itio
n

s
." 

B
u

t 
th

e
re

 
w

e
re

 
tim

e
s 

w
h

e
n

 
th

e
 

e
xce

lle
n

t 
ca

m
p

 
m

o
ra

le
 w

as p
u

t to
 severe te

st. 
B

ack 
in

 
D

e
ce

m
b

e
r 1944 B

a
in

b
rid

g
e

 had d
iscu

sse
d

 
w

ith
 an u

n
id

e
n

tifie
d

 co
lle

a
g

u
e

 th
e

 d
a

n
g

e
rs o

f a p
o

ssib
le

 
o

ve
rsh

o
o

t b
y b

o
m

b
e

rs u
sin

g
 th

e
 A

la
m

o
g

o
rd

o
 B

o
m

b
in

g
 

R
ange fo

r th
e

ir p
ra

ctice
 runs. 

"If th
e

y sh
o

u
ld

 g
o

 n
o

rth
 o

f A
re

a
 N

o
. 3 b

y m
ista

ke
 

in
 1

9
4

5
," he w

ro
te

, "th
e

y
 w

o
u

ld
 h

a
ve

 to
 go m

o
re

 th
a

n
 

1
5

 m
ile

s b
e

yo
n

d
 th

e
 b

o
u

n
d

a
ry in o

rd
e

r to
 in

te
rfe

re
 w

ith
 

u
s. T

h
e

 p
ro

b
a

b
ility

 th
a

t th
e

y w
ill o

ve
rsh

o
o

t is like
ly to

 
b

e
 ve

ry sm
a

ll. Let th
e

m
 have th

e
ir fu

n
 a

n
d

 se
ttle

 w
ith

 
Icke

s fo
r th

e
 W

h
ite

 S
ands N

a
tio

n
a

l M
o

n
u

m
e

n
t." 

B
u

t w
ith

in
 a fe

w
 m

o
n

th
s th

e
y w

e
re

 tryin
g

 to
 se

ttle
 

w
ith

 B
a

in
b

rid
g

e
. 

T
h

e
 c

h
o

w
 lin

e
 fo

rm
s a

t th
e

 B
ase C

a
m

p
 m

ess h
a

ll. P
erhaps th

e
 m

e
n

u
 

o
ffe

rs a
n

te
lo

p
e

 ste
a

k. 

O
n

 
M

a
y
 10 

s
h

o
rtly

 
a

fte
r 1 a

.m
., 

th
re

e
 

p
ra

ctice
 

1
0

0
-p

o
u

n
d

 b
o

m
b

s 
ca

rryin
g

 five
-p

o
u

n
d

 
b

la
ck p

o
w

d
e

r 
flash u

n
its w

e
re

 d
ro

p
p

e
d

 n
e

a
r th

e
 B

ase C
a

m
p

 stables, 
se

ttin
g

 th
e

m
 a

fire
, 

stra
d

d
lin

g
 th

e
 m

a
in

 
b

a
rra

cks a
n

d
 

b
rin

g
in

g
 a p

o
ke

r g
a

m
e

 to
 a su

d
d

e
n

 
h

a
lt. T

h
re

e
 days 

la
te

r a
n

o
th

e
r b

o
m

b
 
d

ro
p

p
e

d
 o

n
 th

e
 ca

rp
e

n
try sh

o
p

. 
T

h
e

re
 w

as n
o

 se
rio

u
s d

a
m

a
g

e
 a

n
d

 n
o

 o
n

e
 w

as h
u

rt. 

A
n

 
in

v
e

s
tig

a
tio

n
 

re
v
e

a
le

d
 
th

a
t 

a 
s
q

u
a

d
ro

n
 
o

f 
b

o
m

b
e

rs fro
m

 a base so
m

e
 2500 m

ile
s a

w
a

y w
as o

n
 its 

fin
a

l 
lo

n
g

-ra
n

g
e

 p
ra

ctice
 

m
issio

n
 

b
e

fo
re

 g
o

in
g

 o
ve

r­
seas. T

h
e

 lead p
la

n
e

s had h
it a

n
d

 co
m

p
le

te
ly o

b
lite

ra
te

d
 

th
e

 cle
a

rly m
a

rke
d

 b
o

m
b

in
g

 range ta
rg

e
ts, and in th

e
 

co
n

fu
sio

n
 

th
e

 
fo

llo
w

in
g

 
p

la
n

e
s 

a
ssu

m
e

d
 

th
e

 w
e

ll-lit 
ca

m
p

 site
 m

u
st be th

e
 p

la
ce

. 

B
a

in
b

rid
g

e
's

 
s
u

g
g

e
s
tio

n
 

th
a

t 
a

n
ti-a

irc
ra

ft 
g

u
n

s 
lo

a
d

e
d

 w
ith

 sm
o

ke
 sh

e
lls b

e
 u

se
d

 to
 d

e
fe

n
d

 th
e

 ca
m

p
 

w
as 

re
je

cte
d

, 
b

u
t n

o
 
fu

rth
e

r 
b

o
m

b
in

g
 

a
tta

cks 
w

e
re

 
m

a
d

e
. 

O
n

 
a

n
o

th
e

r o
cca

sio
n

, 
h

o
w

e
ve

r, a g
ro

u
p

 o
f e

le
c­

tricia
n

s w
o

rk
in

g
 at a d

ista
n

t o
u

tp
o

st sto
m

p
e

d
 in

to
 cam

p 
h

e
a

d
q

u
a

rte
rs, to

sse
d

 a h
a

n
d

fu
l o

f sp
e

n
t m

a
ch

in
e

 g
u

n
 

sh
e

lls o
n

 th
e

 
C

O
's 

d
e

sk 
a

n
d

 
re

sig
n

e
d

. 
It w

as 
so

o
n

 
d

isco
ve

re
d

 th
a

t g
u

n
n

e
ry cre

w
s in

 A
la

m
o

g
o

rd
o

 b
o

m
b

e
rs 

w
e

re
 

e
n

co
u

ra
g

e
d

 
to

 
sh

a
rp

e
n

 
th

e
ir trig

g
e

r 
eyes 

o
n

 
a

n
te

lo
p

e
 h

e
rd

s 
ro

a
m

in
g

 th
e

 b
o

m
b

in
g

 ra
n

g
e

. F
or th

e
 

e
le

ctricia
n

s it had b
e

e
n

 to
o

 clo
se

 fo
r co

m
fo

rt. 

T
h

e
 

o
rig

in
a

l d
a

te
 fo

r th
e

 tria
l sh

o
t o

f 100 to
n

s o
f 

T
N

T
 w

as M
a

y 5 b
u

t w
as so

o
n

 sh
ifte

d
 to

 M
a

y
 7 to

 a
llo

w
 

fo
r in

sta
lla

tio
n

 o
f a

d
d

itio
n

a
l te

stin
g

 e
q

u
ip

m
e

n
t. M

a
n

y 
a

d
d

itio
n

a
l re

q
u

e
sts had to

 be re
fu

se
d

 sin
ce

 a
n

y fu
rth

e
r 

d
e

la
y w

o
u

ld
 

have 
p

u
t a

n
 

in
to

le
ra

b
le

 b
u

rd
e

n
 

o
n

 th
e

 
w

h
o

le
 g

ro
u

p
 in

 its a
tte

m
p

t to
 m

e
e

t th
e

 ju
ly

 te
st d

e
a

d
­

lin
e

. H
u

n
d

re
d

s o
f crates o

f h
ig

h
 e

xp
lo

sive
 w

e
re

 b
ro

u
g

h
t 

to
 th

e
 ·site

 fro
m

 F
o

rt W
in

g
a

te
, N

e
w

 M
e

xico
, and care­

fu
 fly sta

cke
d

 o
n

 th
e

 p
la

tfo
rm

 o
f a 2

0
-fo

o
t to

w
e

r. T
u

b
e

s 
co

n
ta

in
in

g
 1000 

cu
rie

s 
o

f fissio
n

 
p

ro
d

u
c
ts

 
fro

m
 

th
e

 
H

a
n

fo
rd

 slu
g

 w
e

re
 in

te
rsp

e
rse

d
 in

 th
e

 p
ile

 to
 sim

u
la

te
, 

at a lo
w

 le
ve

l, th
e

 ra
d

io
a

ctive
 p

ro
d

u
cts e

xp
e

cte
d

 fro
m

 
th

e
 

n
u

cle
a

r e
xp

lo
sio

n
. 

T
h

e
 w

h
o

le
 te

st w
as 

d
e

sig
n

e
d

 
in

 scale fo
r th

e
 a

to
m

ic sh
o

t. T
h

e
 ce

n
te

r o
f g

ra
vity o

f 
th

e
 

h
ig

h
 

e
xp

lo
sive

 
w

a
s 

in
 

sca
le

 
w

ith
 

th
e

 
1

0
0

-fo
o

t 
h

e
ig

h
t fo

r th
e

 4,000 to
 5,000 to

n
s e

xp
e

cte
d

 in
 th

e
 fin

a
l 

te
st, a

n
d

 m
e

a
su

re
m

e
n

ts o
f b

la
st e

ffe
cts, e

a
rth

 sh
o

ck, 
a

n
d

 d
a

m
a

g
e

 to
 a

p
p

a
ra

tu
s a

n
d

 a
p

p
a

ra
tu

s sh
e

lte
rs w

e
re

 
m

a
d

e
 a

t 
sca

le
d

-in
 

d
ista

n
ce

s. 
O

n
ly

 
m

e
a

su
re

m
e

n
ts 

to
 

d
e

te
rm

in
e

 
"cro

ss 
ta

lk
" 

b
e

tw
e

e
n

 
circu

its 
a

n
d

 p
h

o
to

­
g

ra
p

h
ic o

b
se

rva
tio

n
s w

e
re

, 
in

 g
e

n
e

ra
l, ca

rrie
d

 o
u

t at 
th

e
 fu

ll d
ista

n
ce

 p
ro

p
o

se
d

 fo
r th

e
 fin

a
l sh

o
t. 

T
h

e
n

, as th
e

 last d
a

y o
f th

e
 E

u
ro

p
e

a
n

 w
a

r d
a

w
n

e
d

, 
th

e
 T

N
T

 w
as d

e
to

n
a

te
d

 a
n

d
 it w

as sp
e

cta
cu

la
r. A

 h
u

g
e

, 
b

rillia
n

t o
ra

n
g

e
 b

a
ll 

ro
se

 in
to

 th
e

 d
e

se
rt sky lig

h
tin

g
 

th
e

 p
re

-d
a

w
n

 d
a

rkn
e

ss as fa
r aw

ay as th
e

 A
la

m
o

g
o

rd
o

 
base 60 m

ile
s so

u
th

e
a

st. 

3
9

 



L
e

ft: 
A

 
cre

w
 prepares 

fission 
p

ro
d

u
cts 

fro
m

 th
e

 H
a

n
fo

rd
 slu

g
 fo

r in
se

rtio
n

 in
 th

e
 

h
ig

h
 e

xp
lo

sive
 fo

r th
e

 100-ton test. 
M

a­
te

ria
l sim

u
la

te
d

, a
t a lo

w
 le

ve
l, th

e
 ra

d
io

­
active p

ro
d

u
cts e

xp
e

cte
d

 fro
m

 th
e

 n
u

cle
a

r 
e

xp
lo

sio
n

. 

B
o

tto
m

 le
ft: 

C
rates 

o
f h

ig
h

 e
xp

lo
sive

, 
b

ro
u

g
h

t fro
m

 F
ort W

ingate, are sta
cke

d
 o

n
 

th
e

 2
0

-fo
o

t h
ig

h
 w

o
o

d
e

n
 to

w
e

r. T
he m

e
n

 
h

a
ve

 a
b

o
u

t 15 m
o

re
 row

s 
to

 g
o

 b
e

fo
re

 
th

e
 stack w

ill b
e co

m
p

le
te

. 

B
e

lo
w

: 
C

o
m

p
le

te
d

 stack o
f 100 to

n
s o

f 
T

N
T

 rests o
n

 th
e

 stu
rd

y to
w

e
r, re

a
d

y fo
r 

th
e

 
M

a
y 7 firin

g
. 

C
arpenters 

w
h

o
 b

u
ilt 

th
e

 to
w

e
r w

ere a
p

p
a

lle
d

, o
n

 re
tu

rn
in

g
 to

 
th

e
 site a

fte
r th

e
 test, 

to fin
d

 th
e

 struc­
tu

re
 co

m
p

le
te

ly o
b

lite
ra

te
d

. 



trial run m
ay 7, 1945 

T
he 100-ton e

xp
lo

sio
n

 w
o

u
ld

 have b
e

e
n

 an u
n

fo
rg

e
tta

b
le

 sig
h

t, w
it­

nesses say, h
a

d
 it n

o
t b

e
e

n
 o

u
td

o
n

e
 so so

o
n

 a
fte

rw
a

rd
 b

y
 th

e
 n

u
cle

a
r 

e
xp

lo
sio

n
. B

rillia
n

t o
ra

n
g

e
 fire

b
a

ll w
as o

b
se

rve
d

 60 m
ile

s aw
ay. 
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T
h

e
 rehearsal p

ro
ve

d
 to

 b
e

 tre
m

e
n

d
o

u
sly va

lu
a

b
le

, 
a

n
d

 th
e

 h
ig

h
 p

e
rce

n
ta

g
e

 o
f successful m

e
a

su
re

m
e

n
ts 

in
 th

e
 fin

a
l te

st m
a

y b
e

 a
ttrib

u
te

d
 in

 la
rg

e
 m

e
a

su
re

 to
 

th
e

 e
xp

e
rie

n
ce

 g
a

in
e

d
 fro

m
 th

e
 sh

o
t. B

last and e
a

rth
 

sh
o

ck 
data w

e
re

 va
lu

a
b

le
 n

o
t o

n
ly fo

r ca
lib

ra
tin

g
 in

­
stru

m
e

n
ts b

u
t fo

r p
ro

v
id

in
g

 sta
n

d
a

rd
s 

fo
r th

e
 

safe 
d

e
sig

n
 o

f sh
o

ck p
ro

o
f in

stru
m

e
n

t sh
e

lte
rs. 

M
e

a
su

re
­

m
e

n
t o

f th
e

 e
ffe

cts fro
m

 th
e

 ra
d

io
a

ctive
 

m
a

te
ria

l in­
serted in

 th
e

 stack o
f e

xp
lo

sive
 w

as e
sp

e
cia

lly va
lu

a
b

le
 

in
 g

ivin
g

 in
fo

rm
a

tio
n

 
o

n
 

th
e

 
p

ro
b

a
b

le
 
a

m
o

u
n

t a
n

d
 

d
istrib

u
tio

n
 o

f m
a

te
ria

l w
h

ich
 w

o
u

ld
 b

e
 d

e
p

o
site

d
 o

n
 

th
e

 g
ro

u
n

d
. T

his in
fo

rm
a

tio
n

 w
as essential fo

r p
la

n
n

in
g

 
th

e
 re

co
ve

ry o
f e

q
u

ip
m

e
n

t, th
e

 m
e

a
su

re
m

e
n

t o
f b

o
m

b
 

e
fficie

n
cy, 

a
n

d
 

p
ro

te
ctio

n
 
o

f p
e

rso
n

n
e

l 
fo

r th
e

 
fin

a
l 

shot. 

T
he test also 

gave 
th

e
 

m
e

n
, a

ccu
sto

m
e

d
 to 

w
e

ll­
e

q
u

ip
p

e
d

 la
b

o
ra

to
rie

s, a fa
m

ilia
rity w

ith
 th

e
 trib

u
la

tio
n

s 
o

f fie
ld

 w
o

rk, a
n

d
 p

e
rh

a
p

s m
o

st im
p

o
rta

n
tly, sh

o
w

e
d

 
u

p
 so

m
e

 d
e

fe
cts in

 th
e

 te
st o

p
e

ra
tio

n
s w

h
ile

 th
e

re
 w

as 
still tim

e
 to

 co
rre

ct th
e

m
. 

Im
m

e
d

ia
te

ly a
fte

r th
e

 te
st B

a
in

b
rid

g
e

 
a

ske
d

 
fo

r 
lists o

f co
m

p
la

in
ts a

b
o

u
t th

e
 o

p
e

ra
tio

n
s fro

m
 th

e
 va

rio
u

s 
g

ro
u

p
 leaders in

vo
lve

d
 a

n
d

 o
n

 M
ay 12, w

h
ile

 th
e

 ex­
p

e
rie

n
ce

 w
as 

still 
fresh 

in
 

e
ve

ryo
n

e
's 

m
in

d
s, h

e
ld

 a 
g

rip
e

 session to
 discuss su

g
g

e
stio

n
s fo

r im
p

ro
ve

m
e

n
ts. 

Far and aw
ay 

th
e

 b
ig

g
e

st co
m

p
la

in
t w

as 
tra

n
sp

o
r­

ta
tio

n
. 

N
e

a
rly e

ve
ryo

n
e

 
fe

lt 
th

e
re

 
w

e
re

 
n

o
t e

n
o

u
g

h
 

roads b
e

tw
e

e
n

 G
ro

u
n

d
 Z

e
ro

 and th
e

 va
rio

u
s sh

e
lte

rs 
and th

e
 roads th

a
t d

id
 exist w

e
re

 in 
in

to
le

ra
b

le
 co

n
­

d
itio

n
. T

he d
u

st and ruts w
e

re
 h

a
rd

 o
n

 b
o

th
 p

e
rso

n
n

e
l 

and in
stru

m
e

n
ts, and th

e
 tw

o
-w

h
e

e
l d

rive
 G

l sedans 
w

e
re

 co
n

sta
n

tly g
e

ttin
g

 b
o

g
g

e
d

 d
o

w
n

 in
 a fo

o
t o

r so o
f 

so
ft, lo

o
se

 sand. T
h

e
y also asked fo

r m
o

re
 ve

h
icle

s and 
m

o
re

 re
p

a
ir m

e
n

 w
h

o
 co

u
ld

 service th
e

 cars at n
ig

h
t 

to
 a

vo
id

 delays and ke
e

p
 u

p
 w

ith
 th

e
 d

e
m

a
n

d
. 

To o
ve

rco
m

e
 p

o
o

r co
m

m
u

n
ica

tio
n

s th
ro

u
g

h
o

u
t th

e
 

test site
, n

e
w

 p
h

o
n

e
 lin

e
s, p

u
b

lic address system
s to

 
sh

e
lte

rs 
and 

sh
o

rt w
ave 

ra
d

io
s 

in 
a

u
to

m
o

b
ile

s 
w

e
re

 
re

q
u

e
ste

d
 

as 
w

e
ll 

as 
a b

u
ild

in
g

 
in 

w
h

ic
h

 
to

 
h

o
ld

 
m

e
e

tin
g

s. 

E
ve

ryb
o

d
y co

m
p

la
in

e
d

 o
f lack o

f h
e

lp
 to

 get th
in

g
s 

d
o

n
e

 o
n

 tim
e

 a
n

d
 asked in p

a
rticu

la
r fo

r m
o

re
 h

e
lp

 o
n

 
p

ro
cu

re
m

e
n

t, sh
ip

p
in

g
 and sto

ck m
a

n
a

g
e

m
e

n
t and a 

d
ire

ct te
le

typ
e

 to
 th

e
 Los A

la
m

o
s P

ro
cu

re
m

e
n

t O
ffice

. 
T

he 
g

ro
u

p
 fe

lt th
e

 o
p

e
ra

tio
n

 w
as 

se
ve

re
ly h

a
n

d
i­

ca
p

p
e

d
 

b
y 

th
e

 
in

te
rm

in
a

b
le

 
delays 

ca
u

se
d

 
b

y 
rig

id
 

re
strictio

n
s o

n
 th

e
 m

o
ve

m
e

n
t o

f p
e

rso
n

n
e

l in
 and o

u
t 

o
f th

e
 va

rio
u

s areas ju
st b

e
fo

re
 th

e
 test. T

h
e

y asked fo
r 

and g
o

t fre
e

 access to
 all parts o

f th
e

 te
st area d

u
rin

g
 

th
e

 last fe
w

 h
o

u
rs b

e
fo

re
 th

e
 sh

o
t. 

O
n

ly o
n

e
 m

a
n

 co
m

p
la

in
e

d
 a

b
o

u
t ca

m
p

 fo
o

d
. 

A
s a re

su
lt o

f th
e

 m
e

e
tin

g
, 20 m

iles o
f b

la
ck to

p
 ro

a
d

 
had to

 b
e

 la
id

, 
n

e
w

 stru
ctu

re
s b

u
ilt a

n
d

 a n
e

w
 co

m
­

m
u

n
ica

tio
n

 system
 in

sta
lle

d
. A

fte
r th

e
 te

st, to
o

, a m
a

jo
r 

e
ffo

rt h
a

d
 to

 b
e

 d
e

vo
te

d
 to

 th
e

 fin
a

l tim
in

g
 d

e
vice

s. 
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E
ach 

e
xp

e
rim

e
n

t re
q

u
ire

d
 

d
iffe

re
n

t tim
e

 
sch

e
d

u
le

s, 
som

e h
a

vin
g

 to
 start ahead o

f Z
e

ro
, o

th
e

rs re
q

u
irin

g
 a 

w
a

rn
in

g
 p

u
lse

 o
n

ly 1000th o
f a se

co
n

d
 ahead 

o
f th

e
 

d
e

to
n

a
tio

n
. 

T
h

e
 

circu
its 

w
e

re
 

th
e

 
re

sp
o

n
sib

ility 
o

f 
Joseph M

cK
ib

b
e

n
 a

n
d

 th
e

 e
le

ctro
n

ic tim
in

g
 d

e
vice

 w
as 

d
e

ve
lo

p
e

d
 b

y E
rnest T

itte
rto

n
 o

f A
u

stra
lia

. In a
d

d
itio

n
 

to
 these ch

o
re

s th
e

re
 w

e
re

 th
e

 w
e

a
k sp

o
ts p

o
in

te
d

 o
u

t 
in

 th
e

 tria
l te

st to
 be o

ve
rco

m
e

. A
n

d
 th

e
re

 w
as p

re
cio

u
s 

little
 tim

e
 to

 d
o

 it. 
A

s 
e

a
rly as 

A
p

ri I 
h

o
p

e
s o

f m
e

e
tin

g
 th

e
 o

rig
in

a
l 

In
d

e
p

e
n

d
e

n
ce

 D
ay d

e
a

d
lin

e
 had b

e
g

u
n

 to
 d

im
. D

elays 
in

 th
e

 
d

e
live

ry o
f fu

ll 
scale lens m

o
ld

s a
n

d
 th

e
 co

n
­

se
q

u
e

n
t d

e
la

y in
 th

e
 d

e
ve

lo
p

m
e

n
t a

n
d

 p
ro

d
u

ctio
n

 o
f 

fu
ll scale lenses, as w

e
ll as th

e
 tig

h
t sch

e
d

u
le

 in
 p

ro
­

d
u

ctio
n

 o
f a

ctive
 m

a
te

ria
l m

a
d

e
 it necessary to

 re
co

n
­

sid
e

r th
e

 d
a

te
, a

n
d

 o
n

 June 9 th
e

 C
o

w
p

u
n

ch
e

r C
o

m
m

it­
te

e
 a

g
re

e
d

 th
a

t July 13 w
as th

e
 e

a
rlie

st p
o

ssib
le

 d
a

te
 

a
n

d
 ju

ly
 23 w

as p
ro

b
a

b
le

. 
In 

a m
e

m
o

 
to

 
all 

his 
g

ro
u

p
 

le
a

d
e

rs 
o

n
 

June 
19, 

O
p

p
e

n
h

e
im

e
r e

x
p

la
in

e
d

 
th

a
t a

lth
o

u
g

h
 

Ju
ly 4 

w
a

s 
a

cce
p

te
d

 as 
a ta

rg
e

t date in 
M

a
rch

, "n
o

n
e

 o
f us 

fe
lt 

th
a

t d
a

te
 co

u
ld

 be m
e

t." H
e

 th
e

n
 a

n
n

o
u

n
ce

d
 the C

o
w

­
p

u
n

c
h

e
r d

e
cisio

n
 

a
n

d
 

e
xp

la
in

e
d

, 
"In

 
re

a
ch

in
g

 
th

is 
co

n
clu

sio
n

 w
e

 are in
flu

e
n

ce
d

 by th
e

 fact th
a

t w
e

 are 
u

n
d

e
r g

re
a

t p
re

ssu
re

, 
b

o
th

 in
te

rn
a

lly and 
e

xte
rn

a
lly, 

to
 ca

rry o
u

t th
e

 te
st a

n
d

 th
a

t it u
n

d
o

u
b

te
d

ly w
ill 

be 
ca

rrie
d

 o
u

t b
e

fo
re

 all 
th

e
 e

xp
e

rim
e

n
ts, tests and 

im
­

p
ro

ve
m

e
n

ts th
a

t sh
o

u
ld

 re
a

so
n

a
b

ly b
e

 m
ade, can 

be 
m

a
d

e
." 

A
n

d
 

so 
th

e
 p

re
ssu

re
 m

o
u

n
te

d
, se

cu
rity tig

h
te

n
e

d
 

a
n

d
 p

re
p

a
ra

tio
n

s w
e

n
t o

n
 w

ith
 in

cre
a

sin
g

 speed and 
in

te
n

sity. 

A
t T

rin
ity the w

o
rk goes o

n
. A

b
o

ve
: ju

lia
n

 M
a

ck a
n

d
 B. 

C
. B

e
n

ja
m

in
 

p
a

u
se

 fo
r a q

u
ic

k
 b

re
a

kfa
st. 

O
p

p
o

site
, 

to
p

: B
e

rlyn
 B

rixner h
a

n
d

le
s a 

d
rill in

 p
re

p
a

ra
tio

n
 fo

r cam
era in

sta
lla

tio
n

s a
t N

 10,000. M
id

d
le

: B
e

n
ja

m
in

 
a

n
d

 G
e

o
rg

e
 E

co
n

n
o

m
u

 p
re

p
a

re
 charges fo

r sh
o

ck ve
lo

city d
e

te
rm

in
a

­
tio

n
s. B

o
tto

m
: D

a
ro

l F
rom

an cu
ts p

ip
e

. 



f 
co

u
n

td
o

w
n

 
T

h
e

 a
ir h

u
n

g
 heavy o

ve
r th

e
 H

ill th
a

t su
m

m
e

r. R
ains 

fa
ile

d
 to

 co
m

e
 a

n
d

 p
re

cip
ita

tio
n

 w
as 

h
a

lf th
e

 n
o

rm
a

l 
a

m
o

u
n

t. 
T

e
m

p
e

ra
tu

re
s 

ro
se

 to
 average 

fo
u

r d
e

g
re

e
s 

a
b

o
ve

 n
o

rm
a

l. W
a

te
r b

e
ca

m
e

 scarce a
n

d
 fire

s th
re

a
t­

e
n

e
d

, a
d

d
in

g
 to

 th
e

 irrita
tio

n
s and fru

stra
tio

n
s. 

D
o

ro
th

y
 M

cK
ib

b
in

, 
w

h
o

 
ran 

th
e

 
S

anta 
Fe 

lia
iso

n
 

o
ffice

 fo
r th

e
 Los 

A
la

m
o

s 
p

ro
je

ct, 
c
o

u
ld

 
d

isce
rn

 th
e

 
tig

h
te

n
in

g
 o

f te
n

sio
n

s o
n

 th
e

 H
ill, b

u
t b

e
ca

u
se

 o
f rig

id
 

se
cu

rity, sh
e

 h
a

d
 o

n
ly h

e
r in

tu
itio

n
 to

 te
ll h

e
r w

h
a

t w
as 

h
a

p
p

e
n

in
g

. 
A

s 
m

a
n

y as 
70 

p
e

o
p

le
 

ch
e

cke
d

 in
to

 h
e

r 
o

ffice
 e

ve
ry d

a
y, a

n
d

 o
n

e
 d

a
y she c

o
u

n
te

d
 100 p

h
o

n
e

 
calls. "T

h
e

 vo
ice

s o
n

 th
e

 te
le

p
h

o
n

e
 sh

o
w

e
d

 strain a
n

d
 

ta
u

tn
e

ss, a
n

d
 I sensed w

e
 w

e
re

 a
b

o
u

t to
 reach so

m
e

 
kin

d
 o

f clim
a

x in
 th

e
 p

ro
je

c
t," she re

ca
lle

d
. 

In
 

th
e

 
L

a
b

o
ra

to
ry, 

o
n

e
 

o
r 

tw
o

 
h

o
u

r 
m

e
e

tin
g

s, 
a

tte
n

d
e

d
 b

y co
n

su
lta

n
ts, g

ro
u

p
 and se

ctio
n

 leaders in
­

vo
lve

d
 
in

 
th

e
 T

rin
ity P

ro
je

ct, w
e

re
 

b
e

in
g

 h
e

ld
 e

ve
ry 

M
o

n
d

a
y
 fo

r co
n

sid
e

ra
tio

n
 o

f n
e

w
 e

xp
e

rim
e

n
ts, co

rre
la

­
tio

n
 
o

f th
e

 w
o

rk
, 

d
e

ta
ile

d
 sch

e
d

u
lin

g
 

a
n

d
 p

ro
g

re
ss 

re
p

o
rts. 

O
n

e
 o

f th
e

 
m

o
st im

p
o

rta
n

t co
rre

ctive
 

m
e

a
su

re
s 

re
su

ltin
g

 fro
m

 th
e

 100-ton te
st had b

e
e

n
 th

e
 se

ttin
g

 o
f a 

d
a

te
 a

fte
r w

h
ich

 fu
rth

e
r a

p
p

a
ra

tu
s, p

a
rticu

la
rly e

le
ctrica

l 
e

q
u

ip
m

e
n

t, co
u

ld
 n

o
t b

e
 in

tro
d

u
ce

d
 in

to
 th

e
 e

xp
e

ri­
m

e
n

ta
l a

re
a

. T
h

e
 d

e
a

d
lin

e
 w

o
u

ld
 a

llo
w

 p
le

n
ty

 o
f tim

e
 fo

r 
d

ry 
ru

n
s 

a
n

d
 w

o
u

ld
 

re
d

u
ce

 
th

e
 risk 

o
f last m

in
u

te
 

d
a

m
a

g
e

 to
 e

le
ctrica

l co
n

n
e

ctio
n

s. In v
ie

w
 o

f th
is, p

ro
­

p
o

se
d

 e
xp

e
rim

e
n

ts w
e

re
 d

e
scrib

e
d

 in
 w

ritin
g

 in
 g

re
a

t 
d

e
ta

il a
n

d
 su

b
m

itte
d

 to
 a sp

e
cia

l e
xa

m
in

in
g

 co
m

m
itte

e
. 

If a
p

p
ro

ve
d

 th
e

y w
e

re
 th

e
n

 su
b

m
itte

d
 to

 th
e

 M
o

n
d

a
y 

m
e

e
tin

g
s w

h
e

re
 th

e
y w

e
re

 co
n

sid
e

re
d

 w
ith

 re
sp

e
ct to

 
th

e
 te

st p
ro

g
ra

m
m

in
g

 as a w
h

o
le

 b
e

fo
re

 b
e

in
g

 a
cce

p
te

d
. 

"A
n

y
 n

e
w

 e
xp

e
rim

e
n

t h
a

d
 to

 be a
w

fu
lly

 g
o

o
d

 to
 b

e
 

in
c
lu

d
e

d
 a

fte
r th

e
 d

e
a

d
lin

e
," B

a
in

b
rid

g
e

 re
p

o
rte

d
. 

F
o

r a
b

o
u

t a m
o

n
th

 b
e

fo
re

 th
e

 te
st, Jo

h
n

 W
illia

m
s 

h
e

ld
 n

ig
h

tly
 m

e
e

tin
g

s at T
rin

ity to
 h

e
a

r re
p

o
rts o

n
 fie

ld
 

co
n

stru
ctio

n
 p

ro
g

re
ss a

n
d

 to
 p

la
n

 
th

e
 a

ssig
n

m
e

n
t o

f 
m

e
n

 
fo

r 
th

e
 

fo
llo

w
in

g
 

d
a

y. 
C

o
n

s
tru

c
tio

n
 

h
e

lp
 w

as 
a

ssig
n

e
d

 o
n

 th
e

 basis o
f n

e
e

d
s and p

rio
rity

 o
f e

xp
e

ri­
m

e
n

ts w
h

ic
h

 h
a

d
 b

e
e

n
 a

cce
p

te
d

 fo
r th

e
 te

st. 
M

e
a

n
w

h
ile

, 
J. 

M
. 

H
u

b
b

a
rd

, w
h

o
 

h
a

d
 

jo
in

e
d

 th
e

 
T

rin
ity P

ro
je

ct e
a

rly in
 A

p
ril as m

e
te

o
ro

lo
g

y su
p

e
rviso

r, 
had 

u
n

d
e

rta
ke

n
 th

e
 jo

b
 o

f d
e

te
rm

in
in

g
 th

e
 b

e
st test 

d
a

te
 fro

m
 a w

e
a

th
e

r p
o

in
t o

f vie
w

. 
W

e
a

th
e

r w
as a vita

l fa
cto

r. C
le

a
r w

e
a

th
e

r w
as b

e
st 

su
ite

d
 to

 o
b

se
rva

tio
n

 p
la

n
e

s in
 th

e
 a

ir a
n

d
 visual and 

p
h

o
to

g
ra

p
h

ic
 

m
e

a
su

re
m

e
n

ts 
o

n
 

th
e

 
g

ro
u

n
d

. 
R

ain 
b

e
fo

re
 o

r d
u

rin
g

 th
e

 te
st c

o
u

ld
 d

a
m

a
g

e
 e

le
ctrica

l cir­
cu

its b
o

th
 fo

r firin
g

 th
e

 g
a

d
g

e
t a

n
d

 o
p

e
ra

tin
g

 th
e

 in
stru

­
m

e
n

ts. O
n

ly
 six 

m
o

n
th

s b
e

fo
re

 th
e

 te
st, a

cco
rd

in
g

 to
 

G
e

n
e

ra
l 

G
ro

ve
s, 

jo
se

p
h

 
H

irsch
fe

ld
e

r, 
a Los 

A
la

m
o

s 
p

h
ysicist, h

a
d

 first b
ro

u
g

h
t u

p
 th

e
 p

o
ssib

ility th
a

t fa
llo

u
t 

m
ig

h
t b

e
 

a real 
p

ro
b

le
m

. 
F

o
r th

is re
a

so
n

 
it w

as 
co

n
­

sid
e

re
d

 e
sse

n
tia

l th
a

t w
in

d
 d

ire
ctio

n
 b

e
 su

ch
 th

a
t th

e
 

43 



G
uard stations w

ere set up -so
m

e
 in tents, som

e in trucks -to
 check 

the goings and com
ings o

f personnel throughout the test site. M
ove­

m
en

t w
as restricted; various areas required different badge designations. 

ra
d

io
a

ctive
 clo

u
d

 w
o

u
ld

 n
o

t pass o
ve

r in
h

a
b

ite
d

 areas 
th

a
t m

ig
h

t have to
 b

e
 e

va
cu

a
te

d
, a

n
d

 th
e

re
 sh

o
u

ld
 b

e
 

n
o

 rain im
m

e
d

ia
te

ly a
fte

r th
e

 sh
o

t w
h

ich
 w

o
u

ld
 b

rin
g

 
co

n
ce

n
tra

te
d

 a
m

o
u

n
ts o

f fa
llo

u
t d

o
w

n
 o

n
 a sm

all area. 
U

sin
g

 re
p

o
rts 

fro
m

 each 
g

ro
u

p
 o

n
 th

e
 

p
a

rticu
la

r 
w

e
a

th
e

r co
n

d
itio

n
s o

r surveys th
e

y w
o

u
ld

 fin
d

 
m

o
st 

u
se

fu
l and co

o
rd

in
a

tin
g

 th
e

m
 w

ith
 co

m
p

le
te

 w
o

rld
w

id
e

 
w

e
a

th
e

r in
fo

rm
a

tio
n

, 
H

u
b

b
a

rd
 

u
ltim

a
te

ly p
in

p
o

in
te

d
 

July 18-19 
o

r 20-21 
as 

th
e

 
id

e
a

l 
d

a
te

 w
ith

 
July 

12-14 
as 

a se
co

n
d

 ch
o

ice
. July 16 w

as 
m

e
n

tio
n

e
d

 o
n

ly as 
a 

p
o

ssib
ility. 

H
o

w
e

ve
r, o

n
 June 30 a re

vie
w

 o
f a

ll sch
edules w

as 
m

a
d

e
 at a C

o
w

p
u

n
ch

e
r m

e
e

tin
g

 fo
r w

h
ich

 all d
ivisio

n
 

le
a

d
e

rs h
a

d
 su

b
m

itte
d

 th
e

 e
a

rlie
st p

o
ssib

le
 date th

e
ir 

w
o

rk co
u

ld
 be ready. O

n
 th

e
 basis o

f these e
stim

a
te

s, 
ju

ly
 16 w

as e
sta

b
lish

e
d

 as th
e

 fin
a

l d
a

te
. 

F
rom

 th
e

 b
e

g
in

n
in

g
, e

stim
a

te
s o

f th
e

 success o
f th

e
 

g
a

d
g

e
t had b

e
e

n
 co

n
se

rva
tive

. A
lth

o
u

g
h

 safety p
ro

vi­
sions w

e
re

 m
a

d
e

 fo
r yie

ld
s u

p
 to

 20,000 to
n

s, test p
la

n
s 

w
e

re
 based o

n
 yie

ld
s o

f1
0

0
 to

 10,000 to
n

s. B
y as la

te
 as 

July 10 th
e

 m
o

st p
ro

b
a

b
le

 yie
ld

 w
as set at o

n
ly4

,0
0

0
 to

n
s. 

S
cie

n
tists n

o
t d

ire
ctly in

vo
lve

d
 in

 th
e

 test e
sta

b
lish

e
d

 
a p

o
o

l o
n

 th
e

 yie
ld

, a
n

d
 th

e
 tre

n
d

 w
as d

e
fin

ite
ly to

w
a

rd
 

th
e

 lo
w

e
r n

u
m

b
e

rs, e
xce

p
t fo

r E
dw

ard T
e

lle
r's ch

o
ice

 
o

f a
ro

u
n

d
 45,000 to

n
s. O

p
p

e
n

h
e

im
e

r h
im

se
lf re

p
u

te
d

ly 
p

icke
d

 200 to
n

s a
n

d
 th

e
n

 b
e

t $10 a
g

a
in

st K
istia

ko
w

sky's 
salary th

a
t th

e
 g

a
d

g
e

t w
o

u
ld

n
't w

o
rk

 at all. (1. I. R
abi, 

p
ro

je
ct co

n
su

lta
n

t, w
o

n
 th

e
 p

o
o

l w
ith

 a guess o
f 18,000 

to
n

s, 
a n

u
m

b
e

r h
e

 p
icke

d
 o

n
ly

 because all 
th

e
 

lo
w

 
n

u
m

b
e

rs h
a

d
 b

e
e

n
 ta

ke
n

 
b

y th
e

 tim
e

 he e
n

te
re

d
 th

e
 

co
n

te
st.) 

It w
as n

o
t ju

st th
e

 yie
ld

 th
a

t w
as in

 d
o

u
b

t. E
ven as 

th
e

 scie
n

tists w
e

n
t a

b
o

u
t th

e
 last fe

w
 w

eeks o
f p

re
p

a
ra

­
tio

n
s, th

e
 n

a
g

g
in

g
 u

n
ce

rta
in

ty p
e

rsiste
d

 a
b

o
u

t w
h

e
th

e
r 

th
e

 b
o

m
b

 w
o

u
ld

 w
o

rk
 at a

ll. T
his a

ir o
f d

o
u

b
t is d

e
p

icte
d

 
in

 a g
lo

o
m

y p
a

ro
d

y said to
 have circu

la
te

d
 a

ro
u

n
d

 th
e

 
L

a
b

o
ra

to
ry in

 1945: 

"F
ro

m
 th

is cru
d

e
 lab th

a
t sp

a
w

n
e

d
 a d

u
d

 
T

h
e

ir n
e

cks to
 T

ru
m

a
n

's axe u
n

cu
rle

d
 

Lo, th
e

 e
m

b
a

ttle
d

 savants s
to

o
d

 
A

n
d

 fire
d

 th
e

 flo
p

 h
e

a
rd

 ro
u

n
d

 th
e

 w
o

rld
." 

T
h

e
n

, as 
if th

in
g

s w
e

re
n

't lo
o

k
in

g
 dism

al e
n

o
u

g
h

, 
a m

e
e

tin
g

 o
f T

rin
ity p

e
o

p
le

 h
e

ld
 ju

st b
e

fo
re

 th
e

 te
st 

h
e

a
rd

 H
ans B

e
!h

e
 d

e
scrib

e
 in

 d
e

p
re

ssin
g

 d
e

ta
il all th

a
t 

w
as kn

o
w

n
 a

b
o

u
t th

e
 b

o
m

b
, a

n
d

 all th
a

t w
asn't. P

hysi­
cist F

re
d

e
rick R

eines re
m

e
m

b
e

re
d

 th
e

 u
tte

r d
e

je
ctio

n
 

h
e

 fe
lt a

fte
r h

e
a

rin
g

 th
e

 re
p

o
rt. "It se

e
m

e
d

 as th
o

u
g

h
 w

e
 

d
id

n
't kn

o
w

 a
n

y
th

in
g

," h
e

 said. 
It w

as 
o

n
ly

 
n

a
tu

ra
l, 

B
e

th
e

 
w

ro
te

 
la

te
r, 

th
a

t 
th

e
 

scie
n

tists w
o

u
ld

 fe
e

l so
m

e
 d

o
u

b
ts a

b
o

u
t w

h
e

th
e

r th
e

 
b

o
m

b
 w

o
u

ld
 re

a
lly w

o
rk. T

h
e

y w
e

re
 p

la
g

u
e

d
 b

y so m
a

n
y 

q
u

e
stio

n
s: H

a
d

 e
ve

ryth
in

g
 b

e
e

n
 d

o
n

e
 right? W

as e
ve

n
 

th
e

 p
rin

cip
le

 rig
h

t?
 W

as th
e

re
 a

n
y slip

 in
 a m

in
o

r p
o

in
t 

w
h

ich
 had b

e
e

n
 o

ve
rlo

o
ke

d
?

 T
h

e
y w

o
u

ld
 n

e
ve

r b
e

 su
re

 
u

n
til July 16. 
B

y 
th

e
 firs

t w
e

e
k 

in
 

Ju
ly, 

p
la

n
s w

e
re

 e
sse

n
tia

lly 
co

m
p

le
te

, a
n

d
 th

e
 h

e
ctic tw

o
 w

e
e

ks th
a

t re
m

a
in

e
d

 w
e

re
 

d
e

vo
te

d
 to

 
re

ce
ivin

g
 a

n
d

 in
sta

llin
g

 e
q

u
ip

m
e

n
t, co

m
-



p
le

tin
g

 co
n

stru
ctio

n
, 

co
n

d
u

ctin
g

 th
e

 
necessary 

te
sts 

a
n

d
 d

ry ru
n

s a
n

d
, fin

a
lly, a

sse
m

b
lin

g
 th

e
 d

e
vice

. 

T
h

e
 p

la
n

s, as d
e

scrib
e

d
 in

 th
e

 o
fficia

l A
to

m
ic E

n
e

rg
y 

C
o

m
m

issio
n

 
(A

E
C

) 
h

isto
ry, "T

h
e

 N
e

w
 W

o
rld

," 
w

e
re

 
th

e
se

: 

"W
o

rk
in

g
 in

 sh
e

lte
rs at th

re
e

 sta
tio

n
s 10,000 ya

rd
s 

so
u

th
, 

w
e

st a
n

d
 

n
o

rth
 
o

f th
e

 firin
g

 p
o

in
t, 

te
a

m
s 

o
f 

scie
n

tists w
o

u
ld

 u
n

d
e

rta
ke

 to
 o

b
se

rve
 a

n
d

 m
e

a
su

re
 th

e
 

se
q

u
e

n
ce

 o
f e

ve
n

ts. T
h

e
 first task w

as to
 d

e
te

rm
in

e
 th

e
 

ch
a

ra
cte

r o
f th

e
 im

p
lo

sio
n

. K
e

n
n

e
th

 G
re

ise
n

 a
n

d
 E

rn
e

st 
T

itte
rto

n
 

w
o

u
ld

 
d

e
te

rm
in

e
 th

e
 

in
te

rva
l 

b
e

tw
e

e
n

 
th

e
 

firin
g

 o
f th

e
 first a

n
d

 la
st d

e
to

n
a

to
rs. T

his w
o

u
ld

 re
ve

a
l 

th
e

 d
e

g
re

e
 o

f sim
u

lta
n

e
ity a

ch
ie

ve
d

. D
a

ro
l F

ro
m

a
n

 a
n

d
 

R
o

b
e

rt 
R

. 
W

ils
o

n
 
w

o
u

ld
 

ca
lcu

la
te

 th
e

 tim
e

 
in

te
rv

a
l 

b
e

tw
e

e
n

 th
e

 a
ctio

n
 o

f th
e

 d
e

to
n

a
to

rs a
n

d
 th

e
 re

ce
p

tio
n

 
o

f th
e

 first g
a

m
m

a
 rays co

m
in

g
 fro

m
 th

e
 n

u
cle

a
r reac­

tio
n

. F
ro

m
 th

is va
lu

e
 th

e
y h

o
p

e
d

 to
 d

ra
w

 co
n

clu
sio

n
s 

as to
 th

e
 b

e
h

a
vio

r o
f th

e
 im

p
lo

sio
n

. W
ith

 B
ru

n
o

 R
ossi's 

assistance, W
ilso

n
 w

o
u

ld
 also gauge th

e
 rate at w

h
ic

h
 

fissio
n

s o
ccu

rre
d

. 

"Im
p

lo
s
io

n
 stu

d
ie

s w
e

re
 o

n
ly a sta

rt. T
h

e
 se

co
n

d
 

o
b

je
ctive

 w
as to

 d
e

te
rm

in
e

 h
o

w
 w

e
ll th

e
 b

o
m

b
 a

cco
m

­
p

lish
e

d
 

its 
m

a
in

 
o

b
je

ctive
 -

th
e

 
release 

o
f n

u
cle

a
r 

e
n

e
rg

y. E
m

ilio
 S

egre w
o

u
ld

 ch
e

ck th
e

 in
te

n
sity o

f th
e

 
g

a
m

m
a

 rays e
m

itte
d

 b
y th

e
 fissio

n
 p

ro
d

u
cts, w

h
ile

 H
u

g
h

 
T. 

R
ichards 

w
o

u
ld

 
in

ve
stig

a
te

 
th

e
 d

e
la

ye
d

 
n

e
u

tro
n

s. 
H

e
rb

e
rt L. A

n
d

e
rso

n
 w

o
u

ld
 u

n
d

e
rta

ke
 a ra

d
io

ch
e

m
ica

l 
anaylsis o

f soil in
 th

e
 n

e
ig

h
b

o
rh

o
o

d
 o

f th
e

 e
xp

lo
sio

n
 

to
 d

e
te

rm
in

e
 th

e
 

ra
tio

 o
f fissio

n
 

p
ro

d
u

cts to
 u

n
co

n
­

ve
rte

d
 p

lu
to

n
iu

m
. N

o
 o

n
e

 o
f th

e
se

 m
e

th
o

d
s w

as ce
rta

in
 

to
 p

ro
vid

e
 a

ccu
ra

te
 re

su
lts, b

u
t th

e
 in

te
rp

re
ta

tio
n

 o
f th

e
 

co
m

b
in

e
d

 data m
ig

h
t b

e
 ve

ry im
p

o
rta

n
t. 

"T
h

e
 th

ird
 g

re
a

t jo
b

 at T
rin

ity w
as dam

age m
e

a
su

re
­

m
e

n
ts. 

John 
H

. 
M

a
n

le
y w

o
u

ld
 

su
p

e
rvise

 
a series 

o
f 

in
g

e
n

io
u

s
 

a
rra

n
g

e
m

e
n

ts 
to

 
re

c
o

rd
 

b
la

st 
p

re
ssu

re
. 

O
th

e
rs w

o
u

ld
 

re
g

iste
r e

a
rth

 
sh

o
ck w

h
ile

 W
illia

m
 

G
. 

P
e

n
n

e
y w

o
u

ld
 o

b
se

rve
 th

e
 e

ffe
ct o

f ra
d

ia
n

t h
e

a
tin

g
 in

 
ig

n
itin

g
 stru

ctu
ra

l m
a

te
ria

ls. In a
d

d
itio

n
 to th

e
se

 sp
e

cific 
resea

rch ta
rg

e
ts, it w

as 
im

p
o

rta
n

t to
 stu

d
y th

e
 m

o
re

 
g

e
n

e
ra

l 
p

h
e

n
o

m
e

n
a

. 
T

his 
w

as 
th

e
 

re
sp

o
n

sib
ility 

o
f 

Julian E. M
a

ck. H
is g

ro
u

p
 w

o
u

ld
 use p

h
o

to
g

ra
p

h
ic a

n
d

 
sp

e
ctro

g
ra

p
h

ic o
b

se
rva

tio
n

s to
 re

co
rd

 th
e

 b
e

h
a

vio
r o

f 
th

e
 b

a
ll 

o
f fire

 a
n

d
 its a

fte
r e

ffe
cts." S

om
e ca

m
e

ra
s 

w
o

u
ld

 
ta

ke
 

co
lo

r m
o

tio
n

 
p

ictu
re

s, so
m

e
 w

o
u

ld
 

ta
ke

 
b

la
ck a

n
d

 w
h

ite
 at o

rd
in

a
ry

 sp
e

e
d

s, a
n

d
 o

th
e

rs w
o

u
ld

 b
e

 
u

se
d

 at e
xce

e
d

in
g

ly h
ig

h
 speeds, u

p
 to

 8000 fra
m

e
s p

e
r 

se
co

n
d

, in 
o

rd
e

r to 
ca

tch
 

th
e

 ve
ry b

e
g

in
n

in
g

 o
f th

e
 

b
la

st w
a

ve
 in

 th
e

 a
ir. T

h
e

re
 also w

o
u

ld
 be several sp

e
c­

tro
g

ra
p

h
s to

 o
b

se
rve

 th
e

 co
lo

r a
n

d
 sp

e
ctru

m
 o

f th
e

 
lig

h
t e

m
itte

d
 b

y th
e

 b
a

ll o
f fire

 in
 th

e
 ce

n
te

r o
f th

e
 b

la
st. 

O
b

se
rva

tio
n

 
p

la
n

e
s, 

o
n

e
 
o

f th
e

m
 

ca
rryin

g
 

C
a

p
t. 

P
arsons, h

e
a

d
 o

f th
e

 overseas d
e

live
ry p

ro
je

ct, w
o

u
ld

 
fly

 o
u

t o
f A

lb
u

q
u

e
rq

u
e

 m
a

kin
g

 passes o
ve

r th
e

 te
st site

 
to

 sim
u

la
te

 th
e

 d
ro

p
p

in
g

 o
f a b

o
m

b
. T

h
e

y w
o

u
ld

 also 

S
tation S

o
u

th
 10,000 served as th

e
 m

a
in

 co
n

tro
l p

o
in

t fo
r the T

rin
ity 

test. R
obert O

p
p

e
n

h
e

im
e

r, B
ainbridge a

n
d

 G
eneral F

arrell w
ere a

m
o

n
g

 
th

o
se

 w
h

o
 w

a
tch

e
d

 th
e

 e
xp

lo
sio

n
 from

 this b
u

n
ke

r. 

d
ro

p
 

p
a

ra
c
h

u
te

-s
u

s
p

e
n

d
e

d
 

p
re

s
s
u

re
 

g
a

u
g

e
s 

n
e

a
r 

G
ro

u
n

d
 Z

e
ro

. O
n

e
 o

f th
e

 m
a

in
 reasons fo

r th
e

 p
la

n
e

s 
w

o
u

ld
 b

e
 to

 e
n

a
b

le
 P

arsons to re
p

o
rt la

te
r o

n
 th

e
 rela­

tive
 visu

a
l in

te
n

sity o
f th

e
 e

xp
lo

sio
n

 o
f th

e
 test b

o
m

b
 

a
n

d
 th

a
t o

f th
e

 b
o

m
b

 to b
e

 d
ro

p
p

e
d

 o
n

 Japan. 

P
lans also w

e
re

 m
a

d
e

 to
 co

ve
r th

e
 legal a

n
d

 sa
fe

ty 
aspects o

f th
e

 te
st. 

T
o p

ro
te

ct th
e

 m
e

n
 a

n
d

 in
stru

m
e

n
ts, th

e
 o

b
se

rva
tio

n
 

sh
e

lte
rs 

w
o

u
ld

 b
e

 lo
ca

te
d

 10,000 yards fro
m

 G
ro

u
n

d
 

Z
e

ro
 a

n
d

 b
u

ilt o
f w

o
o

d
 w

ith
 w

a
lls re

in
fo

rce
d

 w
ith

 co
n

­
cre

te
 

a
n

d
 

b
u

rie
d

 
u

n
d

e
r h

u
g

e
 

layers 
o

f e
a

rth
. 

E
ach 

sh
e

lte
r w

as to
 b

e
 u

n
d

e
r th

e
 su

p
e

rvisio
n

 o
f a scie

n
tist 

u
n

til th
e

 sh
o

t w
as fire

d
, a

t w
h

ich
 tim

e
 a m

e
d

ica
l d

o
cto

r 
w

o
u

ld
 

a
ssu

m
e

 
le

a
d

e
rsh

ip
. 

T
h

e
 

m
e

d
ics w

e
re

 fa
m

ilia
r 

w
ith

 ra
d

ia
tio

n
 a

n
d

 ra
d

ia
tio

n
 in

stru
m

e
n

ts a
n

d
 w

o
u

ld
 b

e
 

re
sp

o
n

sib
le

 fo
r e

fficie
n

t e
va

cu
a

tio
n

 o
f th

e
 sh

e
lte

rs o
n

 
d

e
sig

n
a

te
d

 escape ro
u

te
s in

 case o
f e

m
e

rg
e

n
cy. V

e
h

i­
cles w

o
u

ld
 b

e
 sta

n
d

in
g

 b
y
 re

a
d

y to
 leave o

n
 a m

o
m

e
n

t's 
n

o
tice

, m
a

n
n

e
d

 b
y d

rive
rs fa

m
ilia

r w
ith

 th
e

 d
e

se
rt ro

a
d

s 
at 

n
ig

h
t. 

C
o

m
m

a
n

d
in

g
 th

e
 

sh
e

lte
rs w

o
u

ld
 

b
e

 
R

. 
R

. 
W

ilso
n

 a
n

d
 D

r. H
e

n
ry B

a
rn

e
tt at N

 10,000, Jo
h

n
 M

a
n

le
y 

a
n

d
 jim

 N
o

la
n

 at W
 10,000 a

n
d

 F
rank O

p
p

e
n

h
e

im
e

r a
n

d
 

Louis H
e

m
p

le
m

a
n

n
 at S

 10,000. 
A

 c
o

n
tin

g
e

n
t o

f 160 e
n

liste
d

 m
e

n
 u

n
d

e
r th

e
 co

m
­

m
a

n
d

 o
f M

a
jo

r T. 0
. P

a
lm

e
r w

e
re

 to
 b

e
 sta

tio
n

e
d

 n
o

rth
 

o
f th

e
 

te
st a

re
a

 
w

ith
 

e
n

o
u

g
h

 
ve

h
icle

s 
to

 
e

va
cu

a
te

 
ra

n
ch

e
s a

n
d

 to
w

n
s if it b

e
ca

m
e

 necessary. A
t le

a
st 20 

m
e

n
 w

ith
 M

ilita
ry

 In
te

llig
e

n
ce

 w
e

re
 lo

ca
te

d
 in n

e
ig

h
­

b
o

rin
g

 to
w

n
s a

n
d

 citie
s u

p
 to

 100 m
ile

s aw
ay se

rvin
g

 a 
d

u
a

l p
u

rp
o

se
 b

y ca
rryin

g
 re

co
rd

in
g

 b
a

ro
g

ra
p

h
s in o

rd
e

r 
to

 g
e

t p
e

rm
a

n
e

n
t re

co
rd

s o
f th

e
 b

la
st a

n
d

 e
a

rth
 sh

o
ck at 

re
m

o
te

 p
o

in
ts fo

r le
g

a
l p

u
rp

o
se

s. 
O

n
 ju

ly
 5, ju

st six days a
fte

r e
n

o
u

g
h

 p
lu

to
n

iu
m

 h
a

d
 

b
e

e
n

 re
ce

ive
d

, O
p

p
e

n
h

e
im

e
r w

ire
d

 P
ro

je
ct co

n
su

lta
n

ts 
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M
cD

o
n

a
ld

 ranch, u
se

d
 for fin

a
l assem

bly o
f the active m

aterial, still stands a
t T

rinity. 

A
rth

u
r H

. C
o

m
p

to
n

 in
 C

h
ica

g
o

 a
n

d
 E. 0

. L
a

w
re

n
ce

 in
 

B
e

rke
le

y: 
"A

n
ytim

e
 a

fte
r th

e
 15th w

o
u

ld
 be a g

o
o

d
 tim

e
 fo

r 
o

u
r fish

in
g

 
trip

. 
B

ecause 
w

e
 

are 
n

o
t ce

rta
in

 
of. th

e
 

w
e

a
th

e
r w

e
 m

a
y b

e
 d

e
la

ye
d

 several days. A
s w

e
 d

o
 n

o
t 

have e
n

o
u

g
h

 sle
e

p
in

g
 bags to

 g
o

 a
ro

u
n

d
, w

e
 ask yo

u
 

please n
o

t to
 b

rin
g

 any o
n

e
 w

ith
 y

o
u

." 
T

h
e

re
 w

a
sn

't m
u

ch
 sle

e
p

in
g

 b
e

in
g

 d
o

n
e

 a
n

yw
h

e
re

 
at T

rin
ity th

o
se

 last fra
n

tic days. T
h

e
re

 w
e

re
 a

b
o

u
t 250 

m
e

n
 fro

m
 Los A

la
m

o
s at th

e
 te

st site d
o

in
g

 last m
in

u
te

 
te

ch
n

ica
l w

o
rk

, a
n

d
 

m
a

n
y m

o
re

 w
e

re
 in

 
Los A

la
m

o
s 

co
n

trib
u

tin
g

 to
 th

e
 th

e
o

re
tica

l a
n

d
 e

xp
e

rim
e

n
ta

l stu
d

ie
s 

a
n

d
 in

 th
e

 co
n

stru
ctio

n
 o

f e
q

u
ip

m
e

n
t. A

n
d

 all o
f th

e
m

 
w

e
re

 w
o

rk
in

g
 a

g
a

in
st tim

e
. 

"T
h

e
 Los 

A
la

m
o

s 
sta

ff w
as 

a 
d

e
d

ica
te

d
 
g

ro
u

p
," 

John W
illia

m
s w

as q
u

o
te

d
 as saying so

m
e

 years later. 
"It w

as n
o

t u
n

co
m

m
o

n
 to

 have a 24 h
o

u
r w

o
rk

 d
a

y at 
th

e
 e

n
d

." 
O

n
 July 1 th

e
 fin

a
l sch

e
d

u
le

 w
as b

ro
a

d
ca

st at T
rin

ity 
a

n
d

 circu
la

te
d

 
a

ro
u

n
d

 
th

e
 

ca
m

p
 

tw
o

 
days 

la
te

r. 
R

e­
hearsals w

o
u

ld
 b

e
 h

e
ld

 ju
ly 11, 12, 13 a

n
d

 14. O
rig

in
a

lly 
sch

e
d

u
le

d
 to

 b
e

 h
e

ld
 in

 th
e

 a
fte

rn
o

o
n

, th
e

 tim
e

s w
e

re
 

ch
a

n
g

e
d

 a
fte

r th
e

 first d
ry ru

n
 

w
h

e
n

 d
a

ily a
fte

rn
o

o
n

 
th

u
n

d
e

rsto
rm

s b
e

g
a

n
 to

 in
te

rfe
re

 w
ith

 th
e

 flig
h

t o
f th

e
 

o
b

se
rva

tio
n

 
p

la
n

e
s 

a
n

d
 to

 
p

ro
d

u
ce

 
e

le
ctrica

l 
in

te
r­

fe
re

n
ce

 and p
ick u

p
 o

n
 th

e
 lin

e
s. 

M
e

a
n

w
h

ile
, N

o
rris B

ra
d

o
u

ry, g
ro

u
p

 le
a

d
e

r fo
r b

o
m

b
 

a
sse

m
b

ly, 
h

a
d

 
issu

e
d

 
his 

co
u

n
td

o
w

n
. 

B
e

g
in

n
in

g
 on 

July 7 in
 Los A

la
m

o
s th

e
 h

ig
h

 e
xp

lo
sive

 co
m

p
o

n
e

n
ts 

w
e

re
 p

u
t th

ro
u

g
h

 a n
u

m
b

e
r o

f tests to
 stu

d
y m

e
th

o
d

s 
o

f lo
a

d
in

g
 a

n
d

 th
e

 e
ffe

cts o
f tra

n
sp

o
rta

tio
n

 a
n

d
 a d

ry 
ru

n
 o

n
 th

e
 a

sse
m

b
ly. O

n
 July 10 th

e
 cre

w
 began th

e
 

te
d

io
u

s ro
u

n
d

-th
e

-clo
ck p

re
p

a
ra

tio
n

s o
f th

e
 co

m
p

o
n

­
e

n
ts fo

r d
e

live
ry to

 T
rin

ity, 
u

sin
g

 n
ig

h
t sh

ifts to
 get 

th
e

 jo
b

 d
o

n
e

. T
h

u
rsd

a
y, ju

ly
 12, assem

bly began at V
 

site
 a

n
d

 b
y la

te
 th

a
t n

ig
h

t th
e

y w
e

re
 

ready 
to

 
"se

a
l 

u
p

 all h
o

le
s in

 th
e

 case; 
w

ra
p

 w
ith

 sco
tch

 ta
p

e
 (tim

e
 

n
o

t a
va

ila
b

le
 fo

r strip
p

a
b

le
 p

la
stic), a

n
d

 start lo
a

d
in

g
 

o
n

 tru
c
k
." 

A
t 1 a

.m
. 

o
n

 
F

riday, 
ju

ly
 13, 

th
e

 
p

re
-a

sse
m

b
le

d
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h
ig

h
 e

xp
lo

sive
 co

m
p

o
n

e
n

ts sta
rte

d
 fo

r T
rin

ity in a tru
c
k
 

co
n

vo
ye

d
 b

y A
rm

y In
te

llig
e

n
ce

 cars in
 fro

n
t a

n
d

 b
e

h
in

d
 

w
ith

 G
e

o
rg

e
 K

istia
ko

w
sky a

cco
m

p
a

n
yin

g
 th

e
 p

re
cio

u
s 

cargo in
 th

e
 fo

rw
a

rd
 car. 

T
he tw

o
 h

e
m

isp
h

e
re

s o
f p

lu
to

n
iu

m
 m

ade th
e

 trip
 

to
 T

rin
ity fro

m
 

Los 
A

la
m

o
s o

n
 July 11, a

cco
m

p
a

n
ie

d
 

b
y a Lt. R

ich
a

rd
so

n
 a

n
d

 several so
ld

ie
rs in a co

n
vo

ye
d

 
sedan 

a
n

d
 

d
e

live
re

d
 to

 
B

a
in

b
rid

g
e

 at th
e

 
to

w
e

r. 
A

 
re

ce
ip

t fo
r th

e
 p

lu
to

n
iu

m
 w

as re
q

u
e

ste
d

. 
"I w

as ve
ry b

u
sy a

n
d

 w
e

 w
e

re
 fig

h
tin

g
 against tim

e
," 

B
a

in
b

rid
g

e
 re

ca
lle

d
. "I th

o
u

g
h

t 'W
h

a
t kin

d
 o

f fo
o

lish
­

ness is th
is,' a

n
d

 d
ire

cte
d

 th
e

 m
e

n
 to

 th
e

 assem
bly site

 
at M

cD
o

n
a

ld
 ra

n
ch

." 
B

a
in

b
rid

g
e

 
re

m
e

m
b

e
re

d
 

th
a

t 
R

ich
a

rd
so

n
 

a
n

d
 

h
is 

cre
w

 se
e

m
e

d
 a

w
fu

lly e
a

g
e

r to
 g

e
t rid

.o
f th

e
i; stra

n
g

e
 

cargo e
ve

n
 th

o
u

g
h

 th
e

y w
e

re
n

't su
p

p
o

se
d

 to
 k

n
o

w
 th

e
 

real sig
n

ifica
n

ce
 o

f it. 
E

ve
n

tu
a

lly th
e

 
re

ce
ip

t w
as sig

n
e

d
 at th

e
 ranch 

b
y 

B
rig. 

G
e

n
. 

T. 
F. 

F
a

rre
ll, G

ro
ve

s' d
e

p
u

ty, and h
a

n
d

e
d

 
to

 Louis S
lo

tin
 w

h
o

 w
as w

o
rkin

g
 o

n
 n

u
cle

a
r a

sse
m

b
ly. 

T
he 

a
cce

p
ta

n
ce

 
o

f th
e

 
re

ce
ip

t 
sig

n
a

le
d

 th
e

 
fo

rm
a

l 
tra

n
sfe

r o
f th

e
 p

re
cio

u
s P

u-239 fro
m

 
th

e
 Los A

la
m

o
s 

scientists to
 th

e
 A

rm
y fo

r use in
 a test e

xp
lo

sio
n

. 
N

u
cle

a
r tests a

n
d

 th
e

 a
sse

m
b

ly o
f th

e
 active co

m
­

p
o

n
e

n
ts w

e
re

 co
m

p
le

te
d

 at th
e

 ra
n

ch
, and sh

o
rtly a

fte
r 

n
o

o
n

 o
n

 F
rid

a
y th

e
 1

3
th

 fin
a

l a
sse

m
b

ly o
f th

e
 b

o
m

b
 

began in a canvas te
n

t at th
e

 base o
f th

e
 to

w
e

r. 
B

ra
d

b
u

ry's d
e

ta
ile

d
 ste

p
-b

y-ste
p

 in
stru

ctio
n

s fo
r th

e
 

assem
bly p

ro
ce

ss, w
h

ich
 w

as in
te

rru
p

te
d

 at fre
q

u
e

n
t 

in
te

rva
ls 

fo
r "in

s
p

e
c
tio

n
 b

y g
e

n
e

ra
lly in

te
re

ste
d

 p
e

r­
so

n
n

e
l," sh

o
w

 th
e

 ca
re

fu
l, g

in
g

e
rly fa

sh
io

n
 

in
 w

h
ich

 
th

e
 cre

w
 a

p
p

ro
a

ch
e

d
 its h

isto
ry-m

a
kin

g
 jo

b
. 

"P
ick u

p
 G

E
N

T
LY

 w
ith

 h
o

o
k
." 

"P
lu

g
 h

o
le

 is co
ve

re
d

 w
ith

 a C
LE

A
N

 c
lo

th
." 

"P
la

ce
 h

y
p

o
d

e
rm

ic
 n

e
e

d
le

 IN
 R

IG
H

T
 P

LA
C

E
. C

h
e

ck 
this ca

re
fu

lly." 
"In

s
e

rt H
E

-
to

 b
e

 d
o

n
e

 as slo
w

ly as the G
 (G

a
d

g
e

t) 
e

n
g

in
e

e
rs w

ish
 .

.
.
 B

e sure sh
o

e
 h

o
rn

 is on h
a

n
d

." 
"S

p
h

e
re

· w
ill 

b
e

 le
ft o

ve
rn

ig
h

t, cap 
u

p
, in

 a sm
a

ll 
d

ish
 p

a
n

." , .. 



0 
B

y la
te

 a
fte

rn
o

o
n

 th
e

 a
ctive

 m
a

te
ria

l a
n

d
 th

e
 h

ig
h

 
e

xp
lo

sive
 cam

e to
g

e
th

e
r fo

r th
e

 first tim
e

. 
N

e
ith

e
r B

ra
d

b
u

ry n
o

r R
aem

er S
ch

re
ib

e
r, a m

e
m

b
e

r 
o

f th
e

 p
it a

sse
m

b
ly cre

w
, re

m
e

m
b

e
re

d
 a

n
y p

a
rticu

la
r 

fe
e

lin
g

 o
f te

n
sio

n
 o

r a
p

p
re

h
e

n
sio

n
 d

u
rin

g
 th

e
 o

p
e

ra
­

tio
n

 a
lth

o
u

g
h

, B
ra

d
b

u
ry said, "T

h
e

re
 is alw

ays a ce
rta

in
 

a
m

o
u

n
t o

f co
n

ce
rn

 w
h

e
n

 yo
u

 a
re

 w
o

rk
in

g
 w

ith
 

h
ig

h
 

e
xp

lo
sive

s." 
"W

e
 w

e
re

 g
ive

n
 p

le
n

ty o
f tim

e
 fo

r th
e

 a
sse

m
b

ly o
f 

a
ctive

 m
a

te
ria

ls," S
ch

re
ib

e
r re

m
e

m
b

e
re

d
. "B

y
 th

e
n

 it 
w

as p
re

tty m
u

ch
 a ro

u
tin

e
 o

p
e

ra
tio

n
. 

It w
as sim

p
ly a 

m
a

tte
r o

f w
o

rk
in

g
 ve

ry slo
w

ly a
n

d
 ca

re
fu

lly, ch
e

ckin
g

 
a

n
d

 re
ch

e
ckin

g
 e

ve
ryth

in
g

 as w
e

 w
e

n
t a

lo
n

g
." 

T
h

e
 a

sse
m

b
ly d

e
p

a
rte

d
 fro

m
 th

e
 ro

u
tin

e
 o

n
ly o

n
ce

, 
w

h
e

n
 th

e
 cre

w
 m

a
d

e
 th

e
 sta

rtlin
g

 d
isco

ve
ry th

a
t th

e
 

tw
o

 p
rin

cip
a

l p
a

rts o
f th

e
 g

a
d

g
e

t, ca
re

fu
lly d

e
sig

n
e

d
 

and p
re

cisio
n

 m
a

ch
in

e
d

, n
o

 lo
n

g
e

r fit to
g

e
th

e
r. 

M
a

r­
sh

a
ll H

o
llo

w
a

y, in
 ch

a
rg

e
 o

f p
it a

sse
m

b
ly, cam

e to
 th

e
 

rescue a
n

d
 in

 o
n

ly a co
u

p
le

 o
f m

in
u

te
s h

a
d

 th
e

 p
ro

b
le

m
 

so
lve

d
. 

T
h

e
 p

lu
to

n
iu

m
 co

m
p

o
n

e
n

t, 
w

h
ich

 
had 

g
e

n
e

ra
te

d
 

a co
n

sid
e

ra
b

le
 a

m
o

u
n

t o
f its o

w
n

 h
e

a
t d

u
rin

g
 th

e
 trip

 
fro

m
 lo

s
 A

la
m

o
s, h

a
d

 e
xp

a
n

d
e

d
. T

he o
th

e
r se

ctio
n

 o
f 

th
e

 assem
bly h

a
d

 re
m

a
in

e
d

 co
ld

. T
he h

e
a

t e
xch

a
n

g
e

 
re

su
ltin

g
 w

h
e

n
 

th
e

 
h

o
t 

m
a

te
ria

l 
w

as 
le

ft in
 

co
n

ta
ct 

w
ith

 th
e

 co
ld

 fo
r o

n
ly

 a m
in

u
te

 o
r tw

o
 so

o
n

 h
a

d
 th

e
 

tw
o

 p
ie

ce
s slip

p
in

g
 p

e
rfe

ctly to
g

e
th

e
r. 

E
arly th

e
 n

e
xt m

o
rn

in
g

 th
e

 te
n

t w
as re

m
o

ve
d

 a
n

d
 

th
e

 a
sse

m
b

le
d

 g
a

d
g

e
t w

as raised to
 th

e
 to

p
 o

f th
e

 100-
fo

o
t to

w
e

r w
h

e
re

 it rested 
in

 a sp
e

cia
lly co

n
stru

cte
d

 
sh

e
e

t steel h
o

u
se

. B
u

t it w
as still w

ith
o

u
t d

e
to

n
a

to
rs. 

"D
e

to
n

a
to

rs w
e

re
 ve

ry fra
g

ile
 th

in
g

s in
 th

o
se

 d
a

ys," 
B

ra
d

b
u

ry e
xp

la
in

e
d

. "W
e

 d
id

n
't w

a
n

t to h
a

u
l th

a
t g

a
d

g
e

t 
a

ro
u

n
d

 w
ith

 
th

e
 d

e
to

n
a

to
rs a

lre
a

d
y .in 

it. 
W

e
 
m

ig
h

t 
h

a
ve

 d
ro

p
p

e
d

 it." 
S

o 
it w

as 
u

p
 to

 
th

e
 

d
e

to
n

a
to

r cre
w

, 
h

e
a

d
e

d
 

b
y 

K
e

n
n

e
th

 G
re

ise
n

, to
 clim

b
 th

e
 to

w
e

r and m
a

ke
 th

e
 fin

a
l 

in
sta

lla
tio

n
s a

n
d

 in
sp

e
ctio

n
s a

n
d

 
to

 
re

tu
rn

 
e

ve
ry 

six 
h

o
u

rs 
to

 
w

ith
d

ra
w

 
th

e
 

m
a

n
g

a
n

e
se

 w
ire

 
fro

m
 
w

h
ic

h
 

in
d

u
ce

d
 ra

d
io

a
ctivity w

as a m
e

a
su

re
 o

f n
e

u
tro

n
 b

a
ck­

g
ro

u
n

d
. T

h
e

 
n

e
ce

ssa
ry cables 

w
e

re
 

co
n

n
e

cte
d

 
to

 
a 

d
u

m
m

y
 u

n
it w

h
ich

 w
o

u
ld

 p
e

rm
it tests to

 co
n

tin
u

e
 w

h
ile

 
th

e
 b

o
m

b
 w

as a
rm

e
d

. 
Late 

th
a

t n
ig

h
t th

e
 

jo
b

 w
as 

e
sse

n
tia

lly ·co
m

p
le

te
. 

T
h

e
 g

a
d

g
e

t w
as le

ft in
 th

e
 care o

f an a
rm

e
d

 g
u

a
rd

 a
n

d
 

th
e

 scie
n

tists a
n

d
 te

ch
n

icia
n

s w
e

re
 le

ft w
ith

 o
n

ly th
e

 
fin

a
l ro

u
tin

e
 p

re
p

a
ra

tio
n

s a
n

d
 la

st-m
in

u
te

 a
d

ju
stm

e
n

ts 
o

n
 th

e
ir e

q
u

ip
m

e
n

t. 
A

ll p
la

n
e

s at th
e

 A
la

m
o

g
o

rd
o

 base w
e

re
 g

ro
u

n
d

e
d

 
u

n
til fu

rth
e

r n
o

tice
, a

n
d

 a
rra

n
g

e
m

e
n

ts had b
e

e
n

 m
a

d
e

 
w

ith
 th

e
 C

ivil A
e

ro
n

a
u

tics A
u

th
o

rity, th
e

 A
ir C

o
rp

s a
n

d
 

N
a

vy to
 in

su
re

 th
a

t th
e

 e
n

tire
 area w

o
u

ld
 b

e
 b

a
rre

d
 

to
 all a

ircra
ft d

u
rin

g
 th

e
 last im

p
o

rta
n

t h
o

u
rs. 

A
cco

rd
in

g
 to

 G
e

n
e

ra
l G

ro
ve

s, it w
as q

u
ite

 u
p

se
ttin

g
 

to
 th

e
 base, 

fo
r it w

as th
e

re
 th

a
t B

-29 cre
w

s re
ce

ive
d

 
th

e
ir fin

a
l tra

in
in

g
 b

e
fo

re
 le

a
vin

g
 fo

r th
e

 P
acific, a

n
d

 
e

ve
ry u

n
it co

m
m

a
n

d
e

r w
a

n
te

d
 h

is cre
w

 to
 have as m

a
n

y 
h

o
u

rs in
 

th
e

 a
ir as 

p
o

ssib
le

. A
ll th

e
y kn

e
w

 w
as 

th
a

t 
th

e
ir tra

in
in

g
 sch

e
d

u
le

s w
e

re
 b

e
in

g
 u

p
se

t fo
r so

m
e

 u
n

-

0 

A
ctive

 m
a

te
ria

l fo
r th

e
 T

rin
ity d

e
vice

 is 
m

o
ve

d
 fro

m
 

th
e

 sedan 
th

a
t 

b
ro

u
g

h
t it to

 M
cD

o
n

a
ld

 ranch. 

B
e

lo
w

: In
itia

to
rs fo

r th
e

 g
a

d
g

e
t are d

e
live

re
d

 to th
e

 M
cD

o
n

a
ld

 ranch 
a

sse
m

b
ly ro

o
m

 in
 a sh

o
ck-p

ro
o

f case. 

47 



explained reason. M
any m

en, G
roves co

n
tin

u
ed

, w
ere 

already o
n

 
th

e lan
d

in
g

 field w
h

en
 

th
e ex

p
lo

sio
n

 
occurred, and n

o
t long after several th

o
u

san
d

 m
en w

ere 
preparing for take-offs. 

M
eanw

hile, 
th

e 
high-ranking observers 

began 
to 

assem
ble. O

n
 S

unday afternoon G
eneral G

roves, w
h

o
 

had 
been touring M

anhattan D
istrict installations 

on 
th

e W
est C

oast in o
rd

er to b
e nearby in case the test 

h
o

u
r w

as ad
v

an
ced

, arrived at T
rinity w

ith V
annevar 

B
ush and Jam

es B
. C

o
n

an
t, m

em
bers of th

e M
anhattan 

E
ngineering D

istrict's (M
E

D
's) policy com

m
ittee. A

 bus­
load of consultants from

 P
roject Y

 left lo
s A

lam
os for th

e 
desert, and autom

obiles w
ere dispatched to

 S
anta Fe to 

pick 
up C

harles A
. 

T
hom

as, M
E

D
's 

co
o

rd
in

ato
r for 

chem
ical research, and to A

lbuquerque for E
rnest 0

. 
law

rence, Sir Jam
es C

hadw
ick and W

illiam
 l. lau

ren
ce 

of the N
ew

 Y
ork T

im
es, th

e o
n

e new
sm

an assigned by 
the M

anhattan D
istrict to d

o
cu

m
en

t th
e d

ev
elo

p
m

en
t of 

the bom
b. 

A
t 

the test site, after m
o

n
th

s o
f hectic activity, 

things 
b

ecam
e 

m
o

re 
relaxed 

as th
e final 

item
s 

o
n

 
B

radbury's h
o

t run co
u

n
td

o
w

n
 indicate: 

"S
unday, 15 July, all day: lo

o
k

 for rabbit's feet an
d

 
four-leafed clovers. S

hould w
e have th

e chaplain dow
n 

there? P
eriod for inspection available from

 0900-1000. 
"M

onday, 1
6

ju
ly

, 0400: 
B

A
N

G
!" 

B
ut it 

w
asn't q

u
ite as sim

ple as 
that. 

B
y S

unday 
evening the skies had d

ark
en

ed
, th

u
n

d
er rolled in th

e 
surrounding m

ountains an
d

 lightening cracked through 
the overcast. 

It began to
 rain. 

N
ow

 that th
e test w

as 
ready, at long last, could it actually go? 

S
hortly b

efo
re 11 

p
.m

. 
S

unday night th
e arm

ing 
party, 

co
n

sistin
g

 o
f B

ainbridge, 
K

istiakow
sky, 

Joe 
M

cK
ibben, 

tw
o

 A
rm

y w
eath

erm
en

, 
Lt. 

B
ush 

an
d

 a 

guard, assem
bled at th

e base cam
p for th

e final 
trip 

to th
e tow

er. 

M
cK

ibben, w
ho had the very im

portant and punish­
ing job of supplying th

e tim
ing an

d
 rem

ote operating 
signals, w

as d
ead

 tired. "H
e had had a m

ore trying 
tim

e for tw
o w

eeks than m
ost o

f u
s," B

ainbridge re­
called. "A

ny o
n

e of 50 people w
ith special test equip­

m
en

t w
ho n

eed
ed

 tim
ing and activating signals over 

their control w
ires had b

een
 asking M

cK
ibben an

d
 his 

group for rehearsals at all hours of th
e day and night 

for tw
o w

eeks w
ith very large am

o
u

n
ts of business the 

w
eek prior to July 16." 

B
ut 

tired o
r n

o
t, M

cK
ibben had w

ith 
him

 
a tw

o­
page check list of 47 jobs to be d

o
n

e before Z
ero hour. 

H
is prelim

inary jobs w
ere finished by 11 and h

e w
as 

urged to
 get som

e sleep. "I rem
em

b
er he looked abso­

lutely w
hite w

ith fatigue," 
B

ainbridge said, "an
d

 w
e 

w
anted him

 alert an
d

 ready at test tim
e." 

D
onald H

ornig cam
e o

u
t, w

ent to
 the top of th

e 
tow

er to
 sw

itch th
e detonating circuit from

 th
e dum

m
y 

practice circuit to th
e real gadget an

d
 then retu

rn
ed

 
to 

S 10,000 w
here 

h
e w

ould be 
responsible for th

e 
"sto

p
" sw

itch. If anything w
ent w

rong w
hile th

e auto­
m

atic d
ev

ices w
ere o

p
eratin

g
 seco

n
d

s b
efo

re th
e 

detonation, h
e w

ould pull th
e sw

itch an
d

 prevent th
e 

explosion. 

K
istiakow

sky clim
bed ab

o
u

t 30 feet up the tow
er 

to adjust a light at th
e radioed req

u
est of a cam

era­
m

an an
d

 then 
retu

rn
ed

 to the car to sleep. 
P

eriod­
ically Lt. B

ush o
r th

e guard turned their flashlights o
n

 
the to

w
er to m

ake certain there w
as no o

n
e trying to 

interfere w
ith th

e cables. H
ubbard an

d
 his assistants 



co
n

tin
u

e
d

 w
ith

 th
e

ir w
e

a
th

e
r m

e
a

su
re

m
e

n
ts w

h
ile

 B
ain­

b
rid

g
e

 ke
p

t in
 to

u
ch

 w
ith

 John W
illia

m
s o

n
 th

e
 la

n
d

 
te

le
p

h
o

n
e

 at S
 10,000. 

"It w
as 

ra
in

in
g

 so h
a

rd
," M

cK
ib

b
e

n
 re

m
e

m
b

e
re

d
, 

"I d
re

a
m

e
d

 K
isti w

as tu
rn

in
g

 a h
o

se
 o

n
 m

e
." T

h
e

re
 w

as 
lig

h
tn

in
g

, to
o

, b
u

t n
o

t d
a

n
g

e
ro

u
sly clo

se
 to

 th
e

 to
w

e
r. 

T
h

e
 ra

in
 co

n
tin

u
e

d
. B

ack at th
e

 c
o

n
tro

l d
u

g
o

u
t O

p
p

e
n

­
h

e
im

e
r a

n
d

 
G

e
n

e
ra

l 
G

ro
ve

s 
co

n
su

lte
d

 
th

ro
u

g
h

 
th

e
 

n
ig

h
t. 

"E
ve

ry five
 
o

r te
n

 
m

in
u

te
s
 
O

p
p

e
n

h
e

im
e

r a
n

d
 

I 
w

o
u

ld
 go o

u
tsid

e
 a

n
d

 d
iscu

ss th
e

 w
e

a
th

e
r," 

G
ro

ve
s 

w
ro

te
. 

"I 
w

as 
s
h

ie
ld

in
g

 
h

im
 
fro

m
 

th
e

 
e

x
c
ite

m
e

n
t 

sw
irlin

g
 a

b
o

u
t us so th

a
t h

e
 co

u
ld

 co
n

sid
e

r th
e

 situ
a

tio
n

 
as ca

lm
ly as p

o
ssib

le
." 

F
o

rtu
n

a
te

ly, G
ro

ve
s c

o
n

tin
u

e
d

," A
lth

o
u

g
h

 th
e

re
 w

as 
an air o

f e
xcite

m
e

n
t a

t th
e

 d
u

g
o

u
t, th

e
re

 w
as a m

in
im

u
m

 
o

f co
n

flictin
g

 a
d

vice
 and 

o
p

in
io

n
s b

e
ca

u
se

 e
ve

ryo
n

e
 

th
e

re
 h

a
d

 so
m

e
th

in
g

 to
 d

o
, ch

e
ckin

g
 a

n
d

 re
-ch

e
ckin

g
 

th
e

 e
q

u
ip

m
e

n
t u

n
d

e
r th

e
ir c

o
n

tro
l." · 

A
t 1 a

.m
. G

ro
ve

s u
rg

e
d

 th
e

 
D

ire
cto

r to
 g

e
t so

m
e

 
sle

e
p

. G
ro

ve
s h

im
se

lf jo
in

e
d

 B
ush a

n
d

 C
o

n
a

n
t in

 a n
e

a
r­

b
y te

n
t fo

r a q
u

ick n
a

p
 w

ith
o

u
t m

u
ch

 lu
ck. "T

h
e

 te
n

t 
w

as b
a

d
ly set u

p
," G

ro
ve

s 
re

ca
lle

d
, "a

n
d

 th
e

 canvas 
sla

p
p

e
d

 co
n

sta
n

tly in
 th

e
 h

ig
h

 w
in

d
." 

B
y 2 a

.m
. th

e
 w

e
a

th
e

r b
e

g
a

n
 to

 lo
o

k
 b

e
tte

r a
n

d
 it 

w
as d

e
cid

e
d

 th
a

t th
e

 sh
o

t p
ro

b
a

b
ly co

u
ld

 b
e

 fire
d

 th
a

t 
m

o
rn

in
g

, b
u

t in
ste

a
d

 o
f th

e
 p

la
n

n
e

d
 h

o
u

r o
f 4 a

.m
. it 

w
as p

o
stp

o
n

e
d

 
u

n
til 5

:3
0

. 
T

he w
a

itin
g

 a
n

d
 ch

e
ckin

g
 

co
n

tin
u

e
d

. 
T

h
e

 
rain 

s
to

p
p

e
d

 
at 4

:0
0

 a
.m

. 
A

t 4
:4

5
 a

.m
. 

th
e

 
cru

cia
l w

e
a

th
e

r re
p

o
rt ca

m
e

: 
"W

in
d

s
 a

lo
ft ve

ry lig
h

t, 
va

ria
b

le
 to

 40;000, su
rfa

ce
 ca

lm
. In

ve
rsio

n
 a

b
o

u
t 17,000 

ft. 
H

u
m

id
ity

 12,000 to
 18,000 a

b
o

ve
 80%

. 
C

o
n

d
itio

n
s 

h
o

ld
in

g
 fo

r n
e

xt tw
o

 h
o

u
rs. S

ky n
o

w
 b

ro
ke

n
 b

e
co

m
in

g
 

sca
tte

re
d

." T
he 

w
in

d
 

d
ire

ctio
n

s 
a

n
d

 
ve

lo
citie

s 
at a

ll 
le

ve
ls to

 30,000 fe
e

t lo
o

ke
d

 g
o

o
d

 fro
m

 a sa
fe

ty sta
n

d
­

p
o

in
t. B

a
in

b
rid

g
e

 a
n

d
 H

u
b

b
a

rd
 co

n
su

lte
d

 w
ith

 O
p

p
e

n
­

h
e

im
e

r and 
G

e
n

e
ra

l 
F

arrell th
ro

u
g

h
 

W
illia

m
s o

n
 

th
e

 
te

le
p

h
o

n
e

. O
n

e
 d

isse
n

tin
g

 vo
te

 co
u

ld
 have ca

lle
d

 o
ff 

th
e

 te
st. T

he 
d

e
cisio

n
 w

as 
m

a
d

e
. T

h
e

 sh
o

t w
o

u
ld

 g
o

 
a

t 5
:3

0
. 

T
h

e
 

a
rm

in
g

 
p

a
rty 

w
e

n
t 

in
to

 
a

ctio
n

. 
B

a
in

b
rid

g
e

, 
M

cK
ib

b
e

n
 and K

istia
ko

w
sky d

ro
ve

 w
ith

 Lt. B
ush to

 th
e

 
w

e
st 900 yard 

p
o

in
t w

h
e

re
, a

cco
rd

in
g

 to
 M

cK
ib

b
e

n
's 

ch
e

ck 
list. 

h
e

 
"o

p
e

n
e

d
 a

ll 
cu

sto
m

e
r c

irc
u

its
." 

B
ack 

at th
e

 to
w

e
r co

n
n

e
ctio

n
s w

e
re

 ch
e

cke
d

, sw
itches. w

e
re

 
th

ro
w

n
 a

n
d

 a
rm

in
g

, p
o

w
e

r, firin
g

 a
n

d
 in

fo
rm

e
r leads 

w
e

re
 co

n
n

e
cte

d
. B

a
in

b
rid

g
e

 ke
p

t in
 to

u
ch

 w
ith

 W
illia

m
s 

b
y
 p

h
o

n
e

, re
p

o
rtin

g
 each step b

e
fo

re
 it w

as ta
ke

n
. 

"In
 case a

n
yth

in
g

 w
e

n
t s

o
u

r," B
a

in
b

rid
g

e
 e

xp
la

in
e

d
, 

"th
e

 S
 10,000 g

ro
u

p
 w

o
u

ld
 k

n
o

w
 w

h
a

t h
a

d
 m

e
sse

d
 it 

u
p

 
a

n
d

 
th

e
 

sam
e 

m
ista

ke
 

co
u

ld
 

b
e

 
a

vo
id

e
d

 in
 

th
e

 
fu

tu
re

." 
T

he lig
h

ts w
e

re
 sw

itch
e

d
 o

n
 at th

e
 to

w
e

r to
 d

ire
ct 

th
e

 B
-29s a

n
d

 th
e

 a
rm

in
g

 p
a

rty h
e

a
d

e
d

 fo
r th

e
 c

o
n

tro
l 

O
n

 ju
ly

 14 th
e

 te
n

t w
as re

m
o

ve
d

 a
n

d
 th

e
 device, co

m
p

le
te

ly a
sse

m
b

le
-i 

e
xce

p
t fo

r th
e

 detonators, w
as raised to

 the to
p

 o
f th

e
 100-foot to

w
e

r. 

p
o

in
t at S

 10,000, d
rivin

g
, th

e
y all in

sist, at th
e

 re
a

so
n

­
a

b
le

 rate o
f a

b
o

u
t 25 m

ile
s an h

o
u

r. 
A

rrivin
g

 at S
 10,000 a

b
o

u
t 5 a

.m
., B

a
in

b
rid

g
e

 b
ro

a
d

­
ca

st 
th

e
 

w
e

a
th

e
r 

c
o

n
d

itio
n

s
 

so
 th

a
t 

le
a

d
e

rs at 
th

e
 

o
b

se
rva

tio
n

 p
o

in
ts w

o
u

ld
 h

a
ve

 th
e

 la
te

st in
fo

rm
a

tio
n

 
a

n
d

 k
n

o
w

 w
h

a
t to

 w
o

rry
 a

b
o

u
t in

 th
e

 w
a

y o
f fa

llo
u

t. 
T

h
e

n
 

fro
m

 
K

irtla
n

d
 A

ir 
F

o
rce

 
B

ase 
ca

m
e

 w
o

rd
 

fro
m

 C
a

p
ta

in
 P

arsons. W
e

a
th

e
r w

as b
a

d
 at A

lb
u

q
u

e
rq

u
e

 
a

n
d

 th
e

 base co
m

m
a

n
d

e
r d

id
 n

o
t w

a
n

t th
e

 p
la

n
e

s to
 

ta
ke

 o
ff. B

u
t th

e
 d

e
cisio

n
 w

as a
lre

a
d

y m
a

d
e

. 
L

a
te

r th
e

 p
la

n
e

s d
id

 ta
ke

 o
ff, b

u
t b

e
ca

u
se

 o
f o

ve
rca

st 
o

n
ly

 fle
e

tin
g

 g
lim

p
se

s o
f th

e
 g

ro
u

n
d

 co
u

ld
 

b
e

 seen 
a

n
d

 P
arsons w

as b
a

re
ly a

b
le

 to
 ke

e
p

 th
e

 p
la

n
e

 o
rie

n
te

d
. 

U
n

a
b

le
 to d

ro
p

 th
e

ir gauges w
ith

 a
n

y d
e

g
re

e
 o

f a
ccu

ra
cy 

th
e

 a
irb

o
rn

e
 g

ro
u

p
 b

e
ca

m
e

 m
e

re
ly o

b
se

rve
rs. 

ju
st a

fte
r 5 B

a
in

b
rid

g
e

 u
se

d
 h

is sp
e

cia
l ke

y to
 u

n
lo

ck 
th

e
 lo

ck th
a

t p
ro

te
cte

d
 th

e
 sw

itch
e

s fro
m

 ta
m

p
e

rin
g

 
w

h
ile

 th
e

 a
rm

in
g

 p
a

rty w
as at th

e
 to

w
e

r. A
t 5

:1
0

a
.m

. 
S

am
 A

lliso
n

 b
e

g
a

n
 th

e
 c

o
u

n
td

o
w

n
. 

A
ll 

th
ro

u
g

h
 

th
e

 
n

ig
h

t 
th

e
 

sp
e

cta
to

rs 
h

a
d

 
b

e
e

n
 

g
a

th
e

rin
g

 to
 a

w
a

it th
e

 m
o

st sp
e

cta
cu

la
r d

a
w

n
 th

e
 w

o
rld

 
h

a
d

 e
ve

r seen. 
T

h
e

y w
a

ite
d

 
o

n
 

h
ig

h
 

g
ro

u
n

d
 o

u
tsid

e
 th

e
 

co
n

tro
l 

b
u

n
ke

r. T
h

e
y w

a
ite

d
 at th

e
 o

b
se

rva
tio

n
 p

o
sts at W

e
st 

a
n

d
 N

o
rth

 10,000. T
h

e
y w

a
ite

d
 in a

rro
yo

s a
n

d
 in

 su
r­

ro
u

n
d

in
g

 h
ills. A

 g
ro

u
p

 o
f g

u
a

rd
s w

a
ite

d
 in

 slit tre
n

ch
e

s 
in

 M
o

c
k
in

g
b

ird
 G

ap b
e

tw
e

e
n

 O
scu

ro
 a

n
d

 L
ittle

 B
u

rro
 

P
eaks. 

A
ll 

h
a

d
 

b
e

e
n

 
in

stru
cte

d
 

to
 

lie
 

face 
d

o
w

n
 o

n
 

th
e

 
g

ro
u

n
d

 w
ith

 th
e

ir fe
e

t to
w

a
rd

 th
e

 b
la

st, to
 close th

e
ir 

eyes a
n

d
 co

ve
r th

e
m

 as 
th

e
 c

o
u

n
td

o
w

n
 

a
p

p
ro

a
ch

e
d

 
ze

ro
. A

s so
o

n
 as th

e
y b

e
ca

m
e

 a
w

a
re

 o
f th

e
 flash th

e
y 

co
u

ld
 tu

rn
 o

ve
r a

n
d

 w
a

tch
 th

ro
u

g
h

 th
e

 d
a

rke
n

e
d

 glass 
th

a
t h

a
d

 b
e

e
n

 su
p

p
lie

d
. 

O
n

 C
a

m
p

a
g

n
a

 H
ill, 20 m

ile
s n

o
rth

w
e

st o
f G

ro
u

n
d

 
Z

e
ro

, a la
rg

e
 co

n
tin

g
e

n
t o

f scie
n

tists w
a

ite
d

 a
lo

n
g

 w
ith

 
L

a
u

re
n

ce
 o

f th
e

 T
im

es. 
T

h
e

y sh
ive

re
d

 in
 th

e
 co

ld
 a

n
d

 
liste

n
e

d
 to

 in
stru

ctio
n

s re
a

d
 b

y fla
sh

lig
h

t b
y
 D

a
vid

 D
o

w
, 

in
 ch

a
rg

e
 o

f th
a

t o
b

se
rva

tio
n

 p
o

st. T
h

e
y ate a p

icn
ic 

b
re

a
kfa

st. 
E

dw
ard T

e
lle

r w
a

rn
e

d
 a

b
o

u
t su

n
b

u
rn

, a
n

d
 

so
m

e
b

o
d

y passed a
ro

u
n

d
 so

m
e

 su
n

b
u

rn
 lo

tio
n

 in
 th

e
 

p
itch

 d
a

rkn
e

ss. 
F

red R
eines, a fo

rm
e

r Los A
la

m
o

s p
h

ysicist, w
a

ite
d

 
w

ith
 G

re
ise

n
 a

n
d

 I. 
I. 

R
abi, a p

ro
je

ct co
n

su
lta

n
t, a

n
d

 
h

e
a

rd
 th

e
 "V

o
ic

e
 o

f A
m

e
ric

a
" b

u
rst fo

rth
 o

n
 th

e
 sh

o
rt 

w
a

ve
 

ra
d

io
 w

ith
 "S

ta
r S

p
a

n
g

le
d

 
B

a
n

n
e

r" as 
if a

n
tici­

p
a

tin
g

 a m
o

m
e

n
to

u
s e

ve
n

t. 
A

I a
n

d
 E

liza
b

e
th

 G
ra

ve
s, a h

u
sb

a
n

d
 a

n
d

 w
ife

 scie
n

ti­
fic te

a
m

, w
a

ite
d

 in
 a d

in
g

y C
a

rrizo
zo

 m
o

te
l w

ith
 th

e
ir 

re
co

rd
in

g
 

in
stru

m
e

n
ts. 

O
th

e
rs, 

m
o

stly m
ilita

ry m
e

n
, 

w
a

ite
d

 at sp
o

ts as 
far aw

ay as 
200 m

ile
s, th

e
ir in

stru
­

m
e

n
ts re

a
d

y to
 re

co
rd

 th
e

 p
h

e
n

o
m

e
n

a
. 

In 
S

an 
A

n
to

n
io

, 
re

sta
u

ra
n

t 
p

ro
p

rie
to

r jo
se

 M
ie

ra
 

w
as a

w
a

ke
n

e
d

 b
y th

e
 so

ld
ie

rs sta
tio

n
e

d
 at 

his p
la

ce
 

w
ith

 se
ism

o
g

ra
p

h
s. "Jf yo

u
 co

m
e

 o
u

t in
 fro

n
t o

f y
o

u
r 

sto
re

 n
o

w
, yo

u
'll see 

so
m

e
th

in
g

 th
e

 w
o

rld
 has n

e
ve

r 
seen b

e
fo

re
," th

e
y to

ld
 h

im
. 

ju
st so

u
th

 
o

f S
an 

A
n

to
n

io
, 

a g
ro

u
p

 
o

f h
a

rd
y Los 

A
la

m
o

s 
so

u
ls, 

w
h

o
 

h
a

d
 
c
lim

b
e

d
 
in

to
 th

e
 

sa
d

d
le

 
o

f 
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R
eady fo

r th
e

 c
o

u
n

td
o

w
n

, th
e

 first a
to

m
ic

 d
e

vice
 w

a
its in

 its ste
e

l sh
e

lte
r 

a
t th

e
 to

p
 o

f th
e

 to
w

e
r. O

p
p

o
site

 p
a

g
e

: T
he fo

rm
a

tio
n

 o
f th

e
 fire

b
a

ll 
d

u
rin

g
 th

e
 first fo

u
r se

co
n

d
s a

fte
r d

e
to

n
a

tio
n

. 

so 

C
h

u
p

a
d

e
ro

 
P

eak 
th

e
 

day b
e

fo
re

, w
a

ite
d

 
d

ro
w

sily in
 

th
e

ir sle
e

p
in

g
 bags. 

In lo
s
 A

la
m

o
s, m

o
st p

e
o

p
le

 sle
p

t, b
u

t so
m

e
 kn

e
w

 
a

n
d

 
w

e
n

t 
o

u
t 

to
 

w
a

tch
 

fro
m

 
th

e
 

p
o

rch
e

s o
f th

e
ir 

S
u

n
d

t a
p

a
rtm

e
n

ts. O
th

e
rs d

ro
ve

 in
to

 th
e

 m
o

u
n

ta
in

s fo
r 

a b
e

tte
r vie

w
. M

r. and M
rs. D

a
ro

l F
ro

m
a

n
 and a g

ro
u

p
 

o
f frie

n
d

s w
a

ite
d

 in
 th

e
ir car, gave u

p
 a

n
d

 w
e

re
 h

e
a

d
in

g
 

back d
o

w
n

 th
e

 m
o

u
n

ta
in

 w
h

e
n

 5
:3

0
 cam

e. 
A

 g
ro

u
p

 o
f w

ive
s, w

h
o

se
 h

u
sb

a
n

d
s had been o

ff in
 

th
e

 d
e

se
rt fo

r endless w
eeks, w

a
ite

d
 in

 th
e

 ch
ill a

ir o
f 

S
aw

yer's H
ill. M

o
n

th
s later o

n
e

 o
f th

e
m

 d
e

scrib
e

d
 th

e
 

a
g

o
n

izin
g

 h
o

u
rs. 

"F
o

u
r o

'c
lo

c
k
. 

N
o

th
in

g
 w

as 
h

a
p

p
e

n
in

g
. 

P
e

rh
a

p
s 

so
m

e
th

in
g

 w
as am

iss d
o

w
n

 th
e

re
 in

 th
e

 d
e

se
rt w

h
e

re
 

o
n

e
's h

u
sb

a
n

d
 sto

o
d

 w
ith

 o
th

e
r m

e
n

 to
 m

id
w

ife
 th

e
 

b
irth

 
o

f th
e

 
m

o
n

ste
r. 

F
our fifte

e
n

 
a

n
d

 n
o

th
in

g
 ye

t. 
M

a
yb

e
 it h

a
d

 fa
ile

d
. A

t least, th
e

n
, th

e
 h

u
sb

a
n

d
s w

e
re

 
safe .

.
.
.
.
 F

o
u

r th
irty

. 
T

he 
g

ra
y d

a
w

n
 

risin
g

 
in

 
th

e
 

east, and still n
o

 sign th
a

t th
e

 la
b

o
r a

n
d

 stru
g

g
le

 o
f th

e
 

past th
re

e
 years h

a
d

 m
e

a
n

t a
n

yth
in

g
 at all. ... It h

a
rd

ly 
se

e
m

e
d

 w
o

rth
w

h
ile

 to
 stand th

e
re

, sca
n

n
in

g
 th

e
 sky, 

co
ld

 a
n

d
 so a

fra
id

." 
E

lse
w

h
e

re
 th

e
 w

o
rld

 sle
p

t o
r fo

u
g

h
t its 

w
a

r a
n

d
 

P
re

sid
e

n
t T

ru
m

a
n

 w
a

ite
d

 at P
o

tsd
a

m
. 

B
ack at T

rin
ity, o

ve
r th

e
 in

te
rco

m
s, th

e
 FM

 ra
d

io
s, 

th
e

 p
u

b
lic a

d
d

re
ss system

, S
am

 A
lliso

n
's vo

ice
 w

e
n

t o
n

, 
co

u
n

tin
g

 
first at 

five
-m

in
u

te
 

in
te

rva
ls 

th
e

n
 

in 
in

te
r­

m
in

a
b

le
 se

co
n

d
s. 

"A
re

n
't yo

u
 n

e
rvo

u
s?

" R
abi asked G

reisen as th
e

y 
la

y face d
o

w
n

 o
n

 th
e

 g
ro

u
n

d
. 

"N
o

p
e

," re
p

lie
d

 G
re

ise
n

. 
"A

s w
e

 a
p

p
ro

a
ch

e
d

 th
e

 fin
a

l m
in

u
te

," G
roves w

ro
te

, 
"th

e
 q

u
ie

t g
re

w
 m

o
re

 in
te

n
se

. 
I w

as 
o

n
 

th
e

 g
ro

u
n

d
 

(at B
ase C

a
m

p
) b

e
tw

e
e

n
 B

ush a
n

d
 C

o
n

a
n

t. A
s I lay th

e
re

 
in th

e
 fin

a
l se

co
n

d
s, I th

o
u

g
h

t o
n

ly o
f w

h
a

t I w
o

u
ld

 d
o

 
if th

e
 co

u
n

td
o

w
n

 g
o

t to
 ze

ro
 a

n
d

 n
o

th
in

g
 h

a
p

p
e

n
e

d
." 

C
o

n
a

n
t said 

h
e

 n
e

ve
r kn

e
w

 se
co

n
d

s co
u

ld
 b

e
 so 

lo
n

g
. 

A
t th

e
 co

n
tro

l 
p

o
in

t, G
e

n
e

ra
l 

F
arrell w

ro
te

 
la

te
r, 

"T
h

e
 

scene 
in

sid
e

 
th

e
 

sh
e

lte
r w

as 
d

ra
m

a
tic b

e
yo

n
d

 
w

o
rd

s .
.
.
.
 It can 

be 
safely 

said 
th

a
t 

m
ost 

e
ve

ryo
n

e
 

p
re

se
n

t w
as p

ra
yin

g
. O

p
p

e
n

h
e

im
e

r g
re

w
 te

n
se

r as th
e

 
seconds ticke

d
 o

ff. H
e

 scarcely b
re

a
th

e
d

. H
e h

e
ld

 o
n

 
to

 a p
o

st to
 steady h

im
se

lf." 
T

he co
u

n
td

o
w

n
 w

e
n

t o
n

. A
t m

in
u

s 45 seconds jo
e

 
M

cK
ib

b
e

n
 

th
re

w
 

th
e

 
sw

itch
 

th
a

t 
sta

rte
d

 th
e

 
p

re
cise

 
a

u
to

m
a

tic tim
e

r. 
N

o
w

 it 
w

as 
o

u
t 

o
f m

a
n

's 
c
o

n
tro

l, 
e

xce
p

t fo
r H

o
rn

ig
 w

h
o

 w
a

tch
e

d
 at h

is p
o

st at th
e

 sto
p

 
sw

itch
. 

M
in

u
s 30 

se
co

n
d

s, 
a

n
d

 
W

illia
m

s 
a

n
d

 
B

a
in

b
rid

g
e

 
jo

in
e

d
 th

e
 o

th
e

rs o
u

tsid
e

 th
e

 co
n

tro
l d

u
g

o
u

t. 
M

in
u

s 10 se
co

n
d

s. 
C

o
o

l-h
e

a
d

e
d

 G
re

ise
n

 ch
a

n
g

e
d

 
his m

in
d

. "N
o

w
 I'm

 sca
re

d
," he su

d
d

e
n

ly b
lu

rte
d

 to
 

R
abi. 

' 
T

h
e

n
, as th

e
 w

o
rld

 te
e

te
re

d
 o

n
 th

e
 b

rin
k o

f a n
e

w
 

age, S
am

 A
lliso

n
's vo

ice
 crie

d
, "N

o
w

!" 
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th
e n

ew
 w

o
rld

 
A

t th
a

t in
s
ta

n
t-

5
:2

9
:4

5
 a

.m
. M

o
u

n
ta

in
 W

a
r T

im
e

 
o

n
 ju

ly
 16, 1945 -

ca
m

e
 an 

in
cre

d
ib

le
 b

u
rs

t o
f lig

h
t, 

b
a

th
in

g
 th

e
 
s
u

rro
u

n
d

in
g

 
m

o
u

n
ta

in
s in

 a
n

 
u

n
e

a
rth

ly 
b

rillia
n

ce
. 

T
h

e
n

 
ca

m
e

 th
e

 
sh

o
ck w

a
ve

 
th

a
t 

kn
o

cke
d

 
o

ve
r tw

o
 m

e
n

 at S
 10,000, th

e
n

 th
e

 th
u

n
d

e
ro

u
s ro

a
r. 

A
 vast m

u
lti-co

lo
re

d
 c

lo
u

d
 su

rg
e

d
 a

n
d

 b
illo

w
e

d
 u

p
w

a
rd

. 
T

he 
steel 

to
w

e
r th

a
t 

h
e

ld
 

th
e

 
b

o
m

b
 

va
n

ish
e

d
, 

th
e

 
to

w
e

r th
a

t 
h

e
ld

 
Ju

m
b

o
, 800 fe

e
t aw

ay, 
la

y cru
m

p
le

d
 

and b
ro

ke
n

 o
n

 th
e

 g
ro

u
n

d
. 

W
ro

te
 E

n
rico

 F
erm

i sh
o

rtly a
fte

r th
e

 te
st: 

"M
y
 first im

p
re

ssio
n

 o
f th

e
 e

xp
lo

sio
n

 w
as th

e
 ve

ry 
in

te
n

se
 flash o

f lig
h

t, a
n

d
 a se

n
sa

tio
n

 o
f h

e
a

t o
n

 th
e

 p
a

rts 
o

f m
y b

o
d

y th
a

t w
e

re
 e

xp
o

se
d

. A
lth

o
u

g
h

 I d
id

 n
o

t lo
o

k
 

d
ire

ctly to
w

a
rd

s th
e

 o
b

je
ct, I h

a
d

 th
e

 im
p

re
ssio

n
 th

a
t 

su
d

d
e

n
ly th

e
 co

u
n

trysid
e

 b
e

ca
m

e
 b

rig
h

te
r th

a
n

 in
 fu

ll 
d

a
ylig

h
t. I su

b
se

q
u

e
n

tly lo
o

ke
d

 in
 th

e
 d

ire
ctio

n
 o

f th
e

 
e

xp
lo

sio
n

 th
ro

u
g

h
 th

e
 d

a
rk glass a

n
d

 co
u

ld
 see so

m
e

­
th

in
g

 th
a

t lo
o

ke
d

 like
 a co

n
g

lo
m

e
ra

tio
n

 o
f fla

m
e

s th
a

t 
p

ro
m

p
tly sta

rte
d

 risin
g

. A
fte

r a fe
w

 se
co

n
d

s th
e

 risir]g
 

fla
m

e
s 

lo
st th

e
ir b

rig
h

tn
e

ss a
n

d
 

a
p

p
e

a
re

d
 

as 
a h

u
g

e
 

p
illa

r o
f sm

o
ke

 w
ith

 an e
xp

a
n

d
e

d
 h

e
a

d
 like

 a g
ig

a
n

tic 
m

u
s
h

ro
o

m
 
th

a
t 

ro
se

 
ra

p
id

ly
 
b

e
y
o

n
d

 
th

e
 

c
lo

u
d

s
, 

p
ro

b
a

b
ly to

 a h
e

ig
h

t o
f th

e
 o

rd
e

r o
f 30,000 fe

e
t. A

fte
r 

re
a

ch
in

g
 fu

ll 
h

e
ig

h
t, th

e
 sm

o
ke

 stayed sta
tio

n
a

ry fo
r 

a w
h

ile
 b

e
fo

re
 th

e
 w

in
d

 sta
rte

d
 d

isp
e

rsin
g

 it." 

F
erm

i th
e

n
 w

e
n

t o
n

 
to

 e
xp

la
in

 th
e

 sim
p

le
 e

xp
e

ri­
m

e
n

t he to
o

k
 tim

e
 to

 co
n

d
u

ct th
a

t h
e

lp
e

d
 co

n
sid

e
r· 

a
b

ly in
 m

a
kin

g
 th

e
 first e

a
rly e

stim
a

te
s o

f th
e

 b
o

m
b

's 
success. 

"A
b

o
u

t 40 se
co

n
d

s a
fte

r th
e

 e
xp

lo
sio

n
 th

e
 a

ir b
la

st 
re

a
ch

e
d

 m
e

. I trie
d

 to
 e

stim
a

te
 its stre

n
g

th
 b

y d
ro

p
p

in
g

 
fro

m
 a

b
o

u
t six fe

e
t sm

a
ll p

ie
ce

s o
f p

a
p

e
r b

e
fo

re
, d

u
rin

g
 

a
n

d
 a

fte
r th

e
 passage o

f th
e

 b
la

st w
ave. S

in
ce

, at th
e

 
tim

e
, th

e
re

 w
as n

o
 w

in
d

, I co
u

ld
 o

b
se

rve
 ve

ry d
istin

ctly 
a

n
d

 a
ctu

a
lly m

e
a

su
re

 th
e

 d
isp

la
ce

m
e

n
t o

f th
e

 p
ie

ce
s o

f 
p

a
p

e
r 

th
a

t w
e

re
 

in
 

th
e

 
p

ro
ce

ss 
o

f fa
llin

g
 

w
h

ile
 

th
e

 
b

la
st w

as p
a

ssin
g

. T
h

e
 sh

ift w
as a

b
o

u
t tw

o
 a

n
d

 a h
a

lf 
m

e
te

rs, w
h

ich
 at th

e
 tim

e
, I e

stim
a

te
d

 to
 co

rre
sp

o
n

d
 

to
 th

e
 b

la
st th

a
t w

o
u

ld
 b

e
 p

ro
d

u
ce

d
 b

y te
n

 th
o

u
sa

n
d

 
to

n
s o

f T
N

T
." 

H
ans B

e
th

e
 w

ro
te

 th
a

t "it lo
o

ke
d

 like
 a g

ia
n

t m
ag­

n
e

siu
m

 fla
re

 w
h

ich
 ke

p
t o

n
 fo

r w
h

a
t se

e
m

e
d

 a w
h

o
le

 
m

in
u

te
 b

u
t w

as a
ctu

a
lly o

n
e

 o
r tw

o
 se

co
n

d
s. T

he w
h

ite
 

b
a

ll g
re

w
 a

n
d

 a
fte

r a fe
w

 se
co

n
d

s b
e

ca
m

e
 clo

u
d

e
d

 w
ith

 
d

u
st w

h
ip

p
e

d
 u

p
 b

y th
e

 e
xp

lo
sio

n
 fro

m
 th

e
 g

ro
u

n
d

 a
n

d
 

ro
se

 a
n

d
 le

ft b
e

h
in

d
 a b

la
ck tra

il o
f d

u
st p

a
rticle

s. T
h

e
 

rise
, th

o
u

g
h

 it se
e

m
e

d
 slo

w
, to

o
k
 p

la
ce

 at a ve
lo

city 
o

f 120 m
e

te
rs p

e
r se

co
n

d
. A

fte
r m

o
re

 than h
a

lf a m
in

u
te

 
th

e
 fla

m
e

 d
ie

d
 d

o
w

n
 a

n
d

 th
e

 b
a

ll, w
h

ich
 h

a
d

 b
e

e
n

 a 
b

rillia
n

t w
h

ite
, b

e
ca

m
e

 a d
u

ll p
u

rp
le

. It c
o

n
tin

u
e

d
 to

 
rise 

a
n

d
 sp

re
a

d
 

at 
th

e
 

sam
e 

tim
e

, 
a

n
d

 
fin

a
lly b

ro
ke

 
th

ro
u

g
h

 a
n

d
 ro

se
 a

b
o

ve
 th

e
 clo

u
d

s w
h

ich
 w

e
re

 15,000 
fe

e
t a

b
o

ve
 th

e
 g

ro
u

n
d

. It co
u

ld
 b

e
 d

istin
g

u
ish

e
d

 fro
m

 

th
e

 
clo

u
d

s 
b

y its 
co

lo
r a

n
d

 
co

u
ld

 
b

e
 
fo

llo
w

e
d

 
to

 
a 

h
e

ig
h

t o
f 40,000 fe

e
t a

b
o

ve
 th

e
 g

ro
u

n
d

." 
Joe M

cK
ib

b
e

n
 re

ca
lle

d
 th

a
t "w

e
 h

a
d

 a lo
t o

f flo
o

d
 

lig
h

ts o
n

 fo
r ta

kin
g

 m
o

vie
s o

f th
e

 co
n

tro
l p

a
n

e
l. W

h
e

n
 

th
e

 b
o

m
b

 w
e

n
t o

ff, th
e

 lig
h

ts w
e

re
 d

ro
w

n
e

d
 o

u
t b

y 
th

e
 b

ig
 lig

h
t co

m
in

g
 in

 th
ro

u
g

h
 th

e
 o

p
e

n
 d

o
o

r in
 th

e
 

b
a

ck. 
"A

fte
r I th

re
w

 m
y last sw

itch
 

I 
ran 

o
u

t to
 ta

ke
 a 

lo
o

k a
n

d
 re

a
lize

d
 th

e
 sh

o
ck w

a
ve

 h
a

d
n

't a
rrive

d
 ye

t. I 
d

u
cke

d
 b

e
h

in
d

 an e
a

rth
 m

o
u

n
d

. E
ven th

e
n

 I h
a

d
 th

e
 

im
p

re
ssio

n
 th

a
t th

is th
in

g
 h

a
d

 g
o

n
e

 re
a

lly b
ig

. It w
as 

ju
st te

rrific. 
"T

h
e

 sh
o

t w
as 

tru
ly a

w
e

-in
sp

irin
g

," B
ra

d
b

u
ry has 

said. "M
o

s
t e

xp
e

rie
n

ce
s in

 life
 can b

e
 co

m
p

re
h

e
n

d
e

d
 

b
y p

rio
r e

xp
e

rie
n

ce
s 

b
u

t th
e

 a
to

m
 b

o
m

b
 d

id
 

n
o

t fit 
in

to
 a

n
y p

re
co

n
ce

p
tio

n
 

p
o

sse
sse

d
 

b
y a

n
yb

o
d

y. T
h

e
 

m
o

st sta
rtlin

g
 fe

a
tu

re
 w

as th
e

 in
te

n
se

 lig
h

t." 
B

a
in

b
rid

g
e

 has said th
a

t th
e

 lig
h

t w
as th

e
 o

n
e

 p
la

ce
 

w
h

e
re

 th
e

o
re

tica
l 

ca
lcu

la
tio

n
s 

had b
e

e
n

 o
ff b

y a b
ig

 
fa

cto
r. "M

u
c
h

 m
o

re
 lig

h
t w

as p
ro

d
u

ce
d

 th
a

n
 h

a
d

 b
e

e
n

 
a

n
ticip

a
te

d
." 

A
 m

ilita
ry m

a
n

 is re
p

o
rte

d
 to

 have e
xcla

im
e

d
, "T

h
e

 
lo

n
g

-h
a

irs have le
t it g

e
t aw

ay fro
m

 th
e

m
!" 

W
h

ile
 scie

n
tists w

e
re

 a
b

le
 to

 d
e

scrib
e

 th
e

 te
ch

n
ica

l 
aspects o

f th
e

 e
xp

lo
sio

n
, fo

r o
th

e
rs it w

a
s m

o
re

 d
iffic

u
lt. 

"W
o

rd
s
 are in

a
d

e
q

u
a

te
 to

o
ls fo

r a
cq

u
a

in
tin

g
 th

o
se

 
n

o
t p

re
se

n
t w

ith
 th

e
 p

h
ysica

l, m
e

n
ta

l a
n

d
 p

sych
o

lo
g

ica
l 

e
ffe

cts. It h
a

d
 to

 b
e

 w
itn

e
sse

d
 to

 b
e

 re
a

lize
d

," w
ro

te
 

G
e

n
e

ra
l F

arrell tw
o

 days la
te

r. N
o

n
e

th
e

le
ss, m

a
n

y trie
d

 
to

 d
e

scrib
e

 th
e

 h
isto

ric m
o

m
e

n
t. 

F
arrell h

im
se

lf w
ro

te
: 

"T
h

e
 e

ffe
cts co

u
ld

 w
e

ll b
e

 ca
lle

d
 

u
n

p
re

ce
d

e
n

te
d

, 
m

a
g

n
ifice

n
t, b

e
a

u
tifu

l, stu
p

e
n

d
o

u
s, a

n
d

 te
rrifyin

g
. N

o
 

m
a

n
-m

a
d

e
 
p

h
e

n
o

m
e

n
o

n
 

o
f su

ch
 

tre
m

e
n

d
o

u
s 

p
o

w
e

r 
h

a
d

 e
ve

r o
ccu

rre
d

 b
e

fo
re

. T
he lig

h
tin

g
 e

ffe
cts b

e
g

g
a

re
d

 
d

e
scrip

tio
n

. T
h

e
 w

h
o

le
 co

u
n

try w
as lig

h
te

d
 b

y a se
a

rin
g

 
lig

h
t w

ith
 th

e
 in

te
n

sity m
a

n
y tim

e
s th

a
t o

f th
e

 m
id

d
a

y 
su

n
. 

It w
as 

g
o

ld
e

n
, 

p
u

rp
le

, vio
le

t, g
ra

y and 
b

lu
e

. 
It 

lig
h

te
d

 e
ve

ry p
e

a
k, crevasse a

n
d

 rid
g

e
 o

f th
e

 n
e

a
rb

y 
m

o
u

n
ta

in
 ra

n
g

e
 w

ith
 a cla

rity a
n

d
 b

e
a

u
ty th

a
t ca

n
n

o
t 

b
e

 d
e

scrib
e

d
 b

u
t m

u
st b

e
 seen to

 be im
a

g
in

e
d

. S
e

co
n

d
s 

a
fte

r th
e

 e
xp

lo
sio

n
 ca

m
e

, first, 
th

e
 a

ir b
la

st p
re

ssin
g

 
h

a
rd

 a
g

a
in

st th
e

 p
e

o
p

le
, to

 b
e

 fo
llo

w
e

d
 a

lm
o

st im
m

e
d

i­
a

te
ly 

b
y 

th
e

 
stro

n
g

, 
su

sta
in

e
d

 
a

w
e

so
m

e
 

ro
a

r w
h

ich
 

w
a

rn
e

d
 o

f d
o

o
m

sd
a

y a
n

d
 m

a
d

e
 us fe

e
l w

e
 p

u
n

y th
in

g
s 

w
e

re
 b

la
sp

h
e

m
o

u
s to

 d
a

re
 ta

m
p

e
r w

ith
 th

e
 fo

rce
s h

e
re

­
to

fo
re

 re
se

rve
d

 fo
r th

e
 A

lm
ig

h
ty

." 

W
illia

m
 L. 

L
a

u
re

n
ce

, w
h

o
se

 so
le

 jo
b

 w
as 

to
 w

rite
 

d
o

w
n

 th
e

 m
o

m
e

n
t fo

r h
isto

ry, w
ro

te
: 

"It w
as like

 th
e

 g
ra

n
d

 fin
a

le
 o

f a m
ig

h
ty sym

p
h

o
n

y 
o

f th
e

 
e

le
m

e
n

ts, 
fa

scin
a

tin
g

 
a

n
d

 
te

rrifyin
g

, 
u

p
liftin

g
 

a
n

d
 

c
ru

s
h

in
g

, 
o

m
in

o
u

s
, 

d
e

v
a

s
ta

tin
g

, 
fu

ll 
o

f g
re

a
t 

p
ro

m
ise

 a
n

d
 g

re
a

t fo
re

b
o

d
in

g
." 

A
n

o
th

e
r 

tim
e

 
h

e
 

sa
id

, 
"O

n
 

th
a

t 
m

o
m

e
n

t 
h

u
n

g
 

e
te

rn
ity. T

im
e

 sto
o

d
 still. 

S
pace co

n
tra

cte
d

 to
 a p

in
­

p
o

in
t. It w

as as th
o

u
g

h
 th

e
 e

a
rth

 h
a

d
 o

p
e

n
e

d
 and th

e
 

skies sp
lit. O

n
e

 fe
lt as th

o
u

g
h

 h
e

 h
a

d
 b

e
e

n
 p

rivile
g

e
d

 
to

 w
itn

e
ss 

th
e

 
B

irth
 

o
f th

e
 W

o
rld

 -
to

 
b

e
 p

re
se

n
t 

53 
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D
am

age to the instrum
ent shelter at N

orth 1, 000 is show
n in the tw

o top 
photos. A

t the bottom
, Jum

bo stands unscathed, its tow
er crum

pled 
around it. 

54 

at 
th

e
 

m
o

m
e

n
t o

f C
re

a
tio

n
 w

h
e

n
 th

e
 Lord said: 

Let 
th

e
re

 b
e

 lig
h

t." 
O

p
p

e
n

h
e

im
e

r, o
n

 th
e

 o
th

e
r h

a
n

d
, has said h

e
 w

as 
re

m
in

d
e

d
 o

f th
e

 a
n

cie
n

t H
in

d
u

 q
u

o
ta

tio
n

: 

"I am
 b

e
co

m
e

 D
e

a
th

, th
e

 d
e

stro
ye

r o
f w

o
rld

s
." 

A
t th

e
 tim

e
, h

o
w

e
ve

r, p
ro

b
a

b
ly fe

w
 a

ctu
a

lly th
o

u
g

h
t 

o
f th

e
 co

n
se

q
u

e
n

ce
s o

f th
e

ir w
o

rk, b
e

yo
n

d
 e

n
d

in
g

 th
e

 
w

a
r. B

ra
d

b
u

ry said, "F
o

r th
a

t first 15 seconds th
e

 sig
h

t 
w

as so in
cre

d
ib

le
 th

a
t th

e
 spectators co

u
ld

 o
n

ly g
a

p
e

 
at it in d

u
m

b
 a

m
a

ze
m

e
n

t. I d
o

n
't b

e
lie

ve
 at th

a
t m

o
m

e
n

t 
a

n
yo

n
e

 said to
 h

im
se

lf, 'W
h

a
t have w

e
 d

o
n

e
 to

 civili­
za

tio
n

?
' F

eelings o
f co

n
scie

n
ce

 m
ay have co

m
e

 la
te

r." 
B

a
in

b
rid

g
e

 re
p

o
rte

d
 th

a
t h

is re
a

ctio
n

s w
e

re
 m

ixe
d

. 
"W

h
e

n
 th

e
 b

o
m

b
 first w

e
n

t o
ff I had th

e
 sam

e fe
e

lin
g

s 
th

a
t a

n
yo

n
e

 e
lse

 w
o

u
ld

 
have w

h
o

 
h

a
d

 w
o

rk
e

d
 

fo
r 

m
o

n
th

s to
 p

re
p

a
re

 th
is test, a fe

e
lin

g
 o

f e
xh

ila
ra

tio
n

 
th

a
t th

e
 th

in
g

 h
a

d
 a

ctu
a

lly w
o

rke
d

. T
his w

as fo
llo

w
e

d
 

b
y a

n
o

th
e

r q
u

ick re
a

ctio
n

, a so
rt o

f fe
e

lin
g

 o
f re

lie
f 

th
a

t 
I w

o
u

ld
 

n
o

t 
have 

to
 g

o
 

to
 th

e
 

b
o

m
b

 a
n

d
 
fin

d
 

o
u

t w
h

y th
e

 th
in

g
 d

id
n

't w
o

rk
." 

B
ut 

la
te

r h
e

 
to

ld
 

O
p

p
e

n
h

e
im

e
r, 

"N
o

w
 w

e
're

 
a

ll 
sons o

f b
itch

e
s." 

E
rnest 0

. L
a

w
re

n
ce

 is q
u

o
te

d
 as 

saying th
a

t fro
m

 
h

is vantage p
o

in
t o

n
 C

a
m

p
a

g
n

a
 H

ill, "th
e

 g
ra

n
d

, in
d

e
e

d
 

a
lm

o
st ca

ta
clysm

ic p
ro

p
o

rtio
n

 
o

f th
e

 
e

xp
lo

sio
n

 
p

ro
­

d
u

ce
d

 
a k

in
d

 
o

f so
le

m
n

ity in
 

e
ve

ryo
n

e
's 

b
e

h
a

v
io

r 
im

m
e

d
ia

te
ly

 
a

fte
rw

a
rd

s
. 

T
h

e
re

 
w

a
s 

a re
s
tra

in
e

d
 

a
p

p
la

u
se

, b
u

t m
o

re
 a h

u
sh

e
d

 m
u

rm
u

rin
g

 b
o

rd
e

rin
g

 o
n

 
re

ve
re

n
ce

 as th
e

 e
ve

n
t w

as co
m

m
e

n
te

d
 u

p
o

n
." 

A
t 

th
e

 c
o

n
tro

l 
p

o
in

t, 
F

arrell 
w

ro
te

, 
"T

h
e

 te
n

sio
n

 
in

 th
e

 ro
o

m
 le

t u
p

 and a
ll sta

rte
d

 co
n

g
ra

tu
la

tin
g

 each 
o

th
e

r. A
ll th

e
 p

e
n

t-u
p

 e
m

o
tio

n
s w

e
re

 released in th
o

se
 

fe
w

 m
in

u
te

s a
n

d
 all se

e
m

e
d

 to
 sense im

m
e

d
ia

te
ly th

a
t 

th
e

 e
xp

lo
sio

n
 

h
a

d
 

far 
e

xce
e

d
e

d
 

th
e

 
m

o
st o

p
tim

istic 
e

xp
e

cta
tio

n
s a

n
d

 w
ild

e
st h

o
p

e
s o

f th
e

 scie
n

tists." 

K
istia

ko
w

sky, w
h

o
 h

a
d

 bet a m
o

n
th

's salary a
g

a
in

st 
$10 th

a
t th

e
 g

a
d

g
e

t w
o

u
ld

 w
o

rk, p
u

t h
is arm

s a
ro

u
n

d
 

th
e

 D
ire

cto
r's sh

o
u

ld
e

r a
n

d
 said, "O

p
p

ie
, you o

w
e

 m
e

 
$10." 

E
lsew

here th
e

 m
o

m
e

n
to

u
s e

ve
n

t h
a

d
 n

o
t g

o
n

e
 u

n
­

n
o

tice
d

. T
he flash 

o
f lig

h
t w

as seen 
in

 A
lb

u
q

u
e

rq
u

e
, 

S
anta 

Fe, 
S

ilve
r 

C
ity, 

G
a

llu
p

 and 
El 

P
aso. 

W
in

d
o

w
s 

ra
ttle

d
 

in
 S

ilve
r C

ity a
n

d
 G

a
llu

p
. 

S
o 

in
te

n
se

 w
as 

th
e

 
lig

h
t th

a
t a b

lin
d

 
g

irl 
rid

in
g

 in
 an 

a
u

to
m

o
b

ile
 n

e
a

r 
A

lb
u

q
u

e
rq

u
e

 a
ske

d
, "W

h
a

t w
as th

a
t?

" 

A
 ra

n
ch

e
r b

e
tw

e
e

n
 A

la
m

o
g

o
rd

o
 a

n
d

 th
e

 test site w
as 

a
w

a
ke

n
e

d
 su

d
d

e
n

ly. "I th
o

u
g

h
t a p

la
n

e
 had 

cra
sh

e
d

 
in

 th
e

 ya
rd

. 
It w

as 
like

 so
m

e
b

o
d

y tu
rn

e
d

 o
n

 a lig
h

t 
b

u
lb

 rig
h

t in
 m

y fa
ce

." 
A

n
o

th
e

r m
a

n
, 30 m

ile
s aw

ay in C
a

rrizo
zo

, re
ca

lle
d

, 
"It su

re
 ro

cke
d

 th
e

 g
ro

u
n

d
. Y

o
u

'd
 have th

o
u

g
h

t it w
e

n
t 

o
ff rig

h
t in

 y
o

u
r b

a
ck y

a
rd

." 
A

 sleepless p
a

tie
n

t in
 th

e
 Los A

la
m

o
s h

o
sp

ita
l re

­
p

o
rte

d
 

se
e

in
g

 a stra
n

g
e

 
lig

h
t. T

he w
ife

, w
a

itin
g

 
o

n
 

S
aw

yer's H
ill b

e
h

in
d

 Los A
la

m
o

s, saw
 it to

o
, and w

ro
te

 
la

te
r: 
"T

h
e

n
 it ca

m
e

. T
h

e
 b

lin
d

in
g

 lig
h

t like
 n

o
 o

th
e

r lig
h

t 
o

n
e

 h
a

d
 e

ve
r se

e
n

. T
he tre

e
s, illu

m
in

a
te

d
, le

a
p

in
g

 o
u

t. 
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C
rater a

n
d

 h
e

a
t e

ffe
cts scar th

e
 d

e
se

rt a
t G

ro
u

n
d

 Z
ero. 

T
he m

o
u

n
ta

in
s fla

sh
in

g
 in

to
 life

. Later, th
e

 lo
n

g
 s

lo
w

 
ru

m
b

le
. S

o
m

e
th

in
g

 h
a

d
 h

a
p

p
e

n
e

d
, a

ll rig
h

t, fo
r g

o
o

d
 

o
r ill." 

A
t th

e
 test site

, as th
e

 sp
e

cta
to

rs w
a

tch
e

d
 th

e
 h

u
g

e
 

clo
u

d
 
b

illo
w

 in
to

 th
e

 
sky, 

th
e

 
m

e
d

ica
l 

o
ffice

rs 
to

o
k
 

o
ve

r le
a

d
e

rsh
ip

 o
f th

e
 th

re
e

 o
b

se
rva

tio
n

 p
o

in
ts, w

a
tch

­
in

g
 th

e
ir co

u
n

te
rs a

n
d

 
m

a
in

ta
in

in
g

 co
n

ta
ct w

ith
 

P
aul 

A
e

b
e

rso
ld

's 
c
re

w
 o

f 
m

o
n

ito
rs

 
p

a
tro

llin
g

 th
e

 
ro

a
d

s 
w

ith
in

 th
e

 te
st site

. A
n

 E
n

try P
e

rm
issio

n
 G

ro
u

p
, co

n
­

sistin
g

 o
f B

a
in

b
rid

g
e

, 
H

e
m

p
le

m
a

n
n

 
a

n
d

 
A

e
b

e
rs

o
ld

 
ke

p
t tra

ck o
f th

e
 re

p
o

rts a
n

d
 m

a
d

e
 d

e
cisio

n
s o

n
 m

o
ve

­
m

e
n

t o
f p

e
rso

n
n

e
l a

ro
u

n
d

 th
e

 site
. 

A
t first th

e
re

 w
as n

o
 sign o

f d
a

n
g

e
r. T

h
e

n
 su

d
d

e
n

ly, 
th

e
 

in
stru

m
e

n
ts 

a
t N

 
10,000 

b
e

g
a

n
 

clickin
g

 
ra

p
id

ly, 
sh

o
w

in
g

 th
a

t ra
d

io
a

ctivity w
as o

n
 th

e
 rise. H

e
n

ry B
ar­

n
e

tt, in
 ch

a
rg

e
 o

f th
e

 sh
e

lte
r, gave th

e
 o

rd
e

r to
 e

va
cu

a
te

, 
a

n
d

 so
o

n
 th

e
 tru

cks a
n

d
 cars w

e
re

 ro
a

rin
g

 past W
 10,000 

a
n

d
 o

n
 

to
 

B
ase 

C
a

m
p

. 
It la

te
r p

ro
ve

d
 

to
 

be 
a false 

a
la

rm
. F

ilm
 b

a
d

g
e

s w
o

rn
 b

y th
e

 p
e

rso
n

n
e

l at th
e

 o
b

se
r­

va
tio

n
 p

o
in

t in
d

ica
te

d
 th

a
t n

o
 ra

d
io

a
ctivity h

a
d

 re
a

ch
e

d
 

th
e

 sh
e

lte
r. 

B
e

fo
re

 lo
n

g
 th

o
se

 w
ith

o
u

t fu
rth

e
r d

u
tie

s w
e

re
 p

e
r­

m
itte

d
 to

 re
tu

rn
 to

 B
ase C

a
m

p
, a

n
d

 th
o

se
 w

ith
 in

stru
­

m
e

n
ts in

 th
e

 fo
rw

a
rd

 areas m
o

ve
d

 in
 to

 p
ick th

e
m

 u
p

. 
A

s th
e

 sun ca
m

e
 u

p
, a

ir cu
rre

n
ts w

e
re

 cre
a

te
d

 w
h

ich
 

sw
e

p
t ra

d
io

a
ctivity tra

p
p

e
d

 in
 th

e
 in

ve
rsio

n
 la

ye
r intQ

 
th

e
 va

lle
y. G

e
ig

e
r co

u
n

te
rs a

t S
 10,000 b

e
g

a
n

 to
 g

o
 w

ild
. 

T
he fe

w
 m

e
n

 re
m

a
in

in
g

 th
e

re
 p

u
t o

n
 m

asks a
n

d
 w

a
tch

e
d

 
a

n
xio

u
sly as 

th
e

 
ra

d
io

a
ctive

 a
ir q

u
ickly m

o
ve

d
 

a
w

a
y 

b
e

fo
re

 th
e

 d
a

n
g

e
r le

ve
l w

as re
a

ch
e

d
. A

ro
u

n
d

 9
:3

0
a

.m
. 

B
a

in
b

rid
g

e
 

ra
d

io
e

d
 

th
e

 
m

e
n

 
in

 
th

e
 

s
lit 

tre
n

c
h

 
a

t 
M

o
c
k
in

g
b

ird
 G

a
p

 to
 re

tu
rn

 to
 B

ase C
a

m
p

. 
S

h
o

rtly a
fte

rw
a

rd
 a le

a
d

-lin
e

d
 ta

n
k, d

rive
n

 b
y S

gt. 

B
ill S

m
ith

 a
n

d
 ca

rryin
g

 H
e

rb
e

rt A
n

d
e

rso
n

 and E
n

rico
 

F
e

rm
i, m

o
ve

d
 in

to
 G

ro
u

n
d

 Z
e

ro
 to

 re
co

ve
r e

q
u

ip
m

e
n

t 
a

n
d

 
to

 
stu

d
y d

e
b

ris 
in

 
h

o
p

e
 
o

f g
e

ttin
g

 in
fo

rm
a

tio
n

 
o

n
 lo

n
g

 range d
e

te
ctio

n
 o

f a
to

m
ic e

xp
lo

sio
n

s. T
he ta

n
k 

w
a

s e
q

u
ip

p
e

d
 w

ith
 a tra

p
 
d

o
o

r th
ro

u
g

h
 w

h
ich

 e
a

rth
 

sa
m

p
le

s co
u

ld
 b

e
 safely p

icke
d

 u
p

 in
 th

e
 cra

te
r. 

F
e

rm
i la

te
r re

p
o

rte
d

 to
 h

is w
ife

 th
a

t h
e

 fo
u

n
d

 "a
 

d
e

p
re

sse
d

 area 400 yards in
 ra

d
iu

s g
la

ze
d

 w
ith

 g
re

e
n

, 
g

la
ss-like

 su
b

sta
n

ce
 w

h
e

re
 th

e
 sa

n
d

 h
a

d
 m

e
lte

d
 and 

so
lid

ifie
d

 a
g

a
in

." 
M

e
a

n
w

h
ile

, G
e

n
e

ra
l 

G
ro

ve
s, w

h
o

 h
a

d
 p

la
n

n
e

d
 to

 
w

a
it a

t B
ase C

a
m

p
 u

n
til all d

a
n

g
e

r o
f fa

llo
u

t w
as passed, 

h
o

p
e

d
 to

 m
a

ke
 g

o
o

d
 use 

o
f th

e
 h

o
u

rs b
y d

iscu
ssin

g
 

w
ith

 
Los A

la
m

o
s p

e
o

p
le

 a n
u

m
b

e
r o

f p
ro

b
le

m
s co

n
­

n
e

cte
d

 w
ith

 th
e

 n
e

xt jo
b

 o
n

 th
e

 a
g

e
n

d
a

, th
e

 b
o

m
b

in
g

 
o

f Japan. 
"T

h
e

se
 p

la
n

s w
e

re
 u

tte
rly im

p
ra

ctica
b

le
," he w

ro
te

 
la

te
r, "fo

r n
o

 o
n

e
 w

h
o

 h
a

d
 w

itn
e

sse
d

 th
e

 te
st w

as in
 a 

fra
m

e
 
o

f m
in

d
 to

 discuss a
n

yth
in

g
. T

h
e

 
success w

as 
sim

p
ly to

o
 great. It w

as n
o

t o
n

ly
 th

a
t w

e
 h

a
d

 a
ch

ie
ve

d
 

success w
ith

 th
e

 b
o

m
b

; b
u

t th
a

t e
v
e

ry
o

n
e

-
scie

n
tists, 

m
ilita

ry o
ffice

rs a
n

d
 e

n
g

in
e

e
rs

-
re

a
lize

d
 w

e
 had b

e
e

n
 

p
e

rso
n

a
l p

a
rticip

a
n

ts a
n

d
 e

ye
w

itn
e

sse
s to

 a m
a

jo
r m

ile
­

sto
n

e
 in

 th
e

 w
o

rld
's h

is
to

ry
." 

B
u

t G
ro

ve
s h

a
d

 o
th

e
r p

ro
b

le
m

s to
 ke

e
p

 h
im

 b
u

sy 
a

n
yw

a
y. 

T
h

e
 e

xp
lo

sio
n

 had g
e

n
e

ra
te

d
 co

n
sid

e
ra

b
le

 e
xcite

­
m

e
n

t a
ro

u
n

d
 th

e
 state a

n
d

 as fa
r a

w
a

y as 
El 

P
aso. A

t 
A

sso
cia

te
d

 P
ress in

 A
lb

u
q

u
e

rq
u

e
, th

e
 q

u
e

rie
s co

m
in

g
 

in
 w

e
re

 b
e

co
m

in
g

 m
o

re
 d

iffic
u

lt to
 h

a
n

d
le

. In
te

llig
e

n
ce

 
O

ffic
e

r Lt. 
P

hil 
B

e
lch

e
r, la

te
r th

e
 L

a
b

o
ra

to
ry's D

o
cu

­
m

e
n

ts D
ivisio

n
 le

a
d

e
r, w

as sta
tio

n
e

d
 at A

lb
u

q
u

e
rq

u
e

 to
 

ke
e

p
 a

n
y a

la
rm

in
g

 d
isp

a
tch

e
s a

b
o

u
t th

e
 e

xp
lo

sio
n

 fro
m
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g
o

in
g

 o
u

t. A
b

o
u

t 11 
a

.m
. th

e
 A

P
 m

an to
ld

 B
e

lch
e

r h
e

 
co

u
ld

 n
o

 lo
n

g
e

r h
o

ld
 b

a
ck th

e
 sto

ry. If n
o

th
in

g
 is p

u
t o

u
t 

n
o

w
 b

y th
e

 A
rm

y
, h

e
 to

ld
 h

im
, A

P
's o

w
n

 sto
rie

s w
o

u
ld

 
have to

 g
o

 o
n

 th
e

 w
ire

. 
T

h
e

 A
rm

y w
a

s p
re

p
a

re
d

 fo
r th

is kin
d

 o
f d

e
te

rm
in

a
­

tio
n

. W
e

e
ks b

e
fo

re
 a sp

e
cia

l 
press release had b

e
e

n
 

p
re

p
a

re
d

 a
n

d
 se

n
t to

 th
e

 A
la

m
o

g
o

rd
o

 B
o

m
b

in
g

 R
ange 

w
ith

 Lt. W
. A

. P
arish fro

m
 G

ro
ve

s' o
ffice

. W
ith

 it, P
arish 

also ca
rrie

d
 a le

tte
r to

 th
e

 co
m

m
a

n
d

in
g

 o
ffice

r, C
o

l. 
W

illia
m

 E
a

re
ckso

n
, in

stru
ctin

g
 h

im
 to

 fo
llo

w
 Lt. P

arish's 
in

stru
ctio

n
s, n

o
 q

u
e

stio
n

s a
ske

d
. 

A
b

o
u

t 11 P
arish w

as in
stru

cte
d

 to
 m

a
ke

 h
is release: 

A
la

m
o

g
o

rd
o

, Ju
ly 1

6
-

T
h

e
 C

o
m

m
a

n
d

in
g

 O
ffice

r o
f 

th
e

 A
la

m
o

g
o

rd
o

 A
rm

y
 A

ir 
B

ase 
m

a
d

e
 th

e
 

fo
llo

w
in

g
 

sta
te

m
e

n
t to

d
a

y: 
"S

e
ve

ra
l 

in
q

u
irie

s h
a

ve
 b

e
e

n
 re

ce
ive

d
 co

n
ce

rn
in

g
 

a heavy e
xp

lo
sio

n
 w

h
ich

 o
ccu

rre
d

 on th
e

 A
la

m
o

g
o

rd
o

 
A

ir B
ase re

se
rva

tio
n

 th
is m

o
rn

in
g

. 
"A

 
re

m
o

te
ly

 
lo

ca
te

d
 

a
m

m
u

n
itio

n
 

m
a

g
a

zin
e

 
co

n
­

ta
in

in
g

 a co
n

sid
e

ra
b

le
 a

m
o

u
n

t o
f h

ig
h

 e
xp

lo
sive

s a
n

d
 

p
yro

te
ch

n
ics e

xp
lo

d
e

d
. 

"T
h

e
re

 w
as n

o
 loss o

f life
 o

r in
ju

ry
 to

 a
n

yo
n

e
, a

n
d

 
th

e
 p

ro
p

e
rty d

a
m

a
g

e
 o

u
tsid

e
 o

f th
e

 e
xp

lo
sive

s m
aga­

zin
e

 itse
lf w

as n
e

g
lig

ib
le

. 
"W

e
a

th
e

r c
o

n
d

itio
n

s
 a

ffe
ctin

g
 th

e
 co

n
te

n
t o

f gas 
shells e

xp
lo

d
e

d
 b

y th
e

 b
la

st m
a

y m
a

ke
 it d

e
sira

b
le

 fo
r 

th
e

 A
rm

y to
 e

va
cu

a
te

 te
m

p
o

ra
rily a fe

w
 civilia

n
s fro

m
 

th
e

ir h
o

m
e

s." 
T

he n
e

w
s ran in

 N
e

w
 M

e
xico

 p
a

p
e

rs a
n

d
 sp

re
a

d
 u

p
 

a
n

d
 d

o
w

n
 th

e
 W

e
st C

o
a

st b
y ra

d
io

. It d
id

n
't fo

o
l e

ve
ry­

o
n

e
. 

S
o

m
e

 d
a

ys la
te

r, G
ro

ve
s 

re
p

o
rte

d
, 

he w
as 

d
is­

m
a

ye
d

 w
h

e
n

 a scie
n

tist fro
m

 th
e

 H
a

n
fo

rd
 p

ro
je

ct said to
 

h
im

: "B
y
 th

e
 w

a
y, G

e
n

e
ra

l, e
ve

ryb
o

d
y at D

u
P

o
n

t se
n

d
s 

th
e

ir co
n

g
ra

tu
la

tio
n

s." 
"W

h
a

t fo
r?

" th
e

 g
e

n
e

ra
l a

ske
d

 in
n

o
ce

n
tly. 

"T
h

is is th
e

 firs
t tim

e
 w

e
've

 e
ve

r h
e

a
rd

 o
f th

e
 A

rm
y's 

sto
rin

g
 h

ig
h

 e
xp

lo
sive

s, p
yro

te
ch

n
ics a

n
d

 ch
e

m
ica

ls in
 

o
n

e
 m

a
g

a
zin

e
," h

e
 re

p
lie

d
. 

C
o

lo
n

e
l E

a
re

ckso
n

 w
as 

n
o

m
in

a
te

d
 b

y sym
p

a
th

e
tic 

h
isto

ria
n

s as o
n

e
 o

f th
e

 u
n

su
n

g
 h

e
ro

e
s o

f W
o

rld
 W

a
r II. 

N
o

t o
n

ly
 w

as 
h

e
 fo

rce
d

 
to

 
ta

ke
 

th
e

 b
la

m
e

 fo
r th

is 
gross m

isn
a

n
d

lin
g

 o
f e

xp
lo

sive
s, b

u
t h

e
 h

a
d

 to
 take his 

o
rd

e
rs ·that d

a
y fro

m
 a m

e
re

 lie
u

te
n

a
n

t. 
B

y 
la

te
 a

fte
rn

o
o

n
 
it w

as 
cle

a
r th

e
re

 w
o

u
ld

 b
e

 
n

o
 

d
ifficu

lty w
ith

 fa
llo

u
t. B

a
in

b
rid

g
e

 fin
a

lly le
ft th

e
 co

n
tro

l 
ce

n
te

r a
b

o
u

t 3 p
.m

. 
to

 re
tu

rn
 

to
 th

e
 B

ase ·ca
m

p
 fo

r 
fo

o
d

 and re
st. G

e
n

e
ra

l G
ro

ve
s, C

o
n

a
n

t a
n

d
 B

ush le
ft fo

r 
A

lb
u

q
u

e
rq

u
e

 to
 b

e
g

in
 th

e
 trip

 b
a

ck to
 W

a
sh

in
g

to
n

. 
G

ro
ve

s' se
cre

ta
ry, M

rs. N
o

ra
 O

'L
e

a
ry, w

h
o

 had b
e

e
n

 
sta

n
d

in
g

 b
y in

 W
a

sh
in

g
to

n
 sin

ce
 e

a
rly m

o
rn

in
g

 fo
r w

o
rd

 
o

f th
e

 te
st, re

ce
ive

d
 a co

d
e

d
 m

essage fro
m

 h
e

r boss a
n

d
 

at 7:30 p
.m

. se
n

t th
e

 fo
llo

w
in

g
 m

essage to
 S

e
cre

ta
ry 

o
f W

a
r S

tim
so

n
 a

t P
o

tsd
a

m
: 

"O
p

e
ra

te
d

 o
n

 th
is m

o
rn

in
g

. D
ia

g
n

o
sis n

o
t ye

t co
m

­
p

le
te

 b
u

t re
su

lts se
e

m
 sa

tisfa
cto

ry a
n

d
 a

lre
a

d
y e

xce
e

d
 

e
xp

e
cta

tio
n

s. lo
c
a

l p
re

ss release necessary as in
te

re
st 

e
xte

n
d

s a g
re

a
t d

ista
n

ce
. D

r. G
ro

ve
s p

le
a

se
d

. H
e

 re
tu

rn
s 

to
m

o
rro

w
. I w

ill ke
e

p
 yo

u
 p

o
s
te

d
." 

A
lth

o
u

g
h

 it w
o

u
ld

 b
e

 w
e

e
ks 

b
e

fo
re

 th
e

 m
e

a
su

re
-

56 
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T
his 

sp
e

cia
l le

a
d

-lin
e

d
 ta

n
k w

as 
used b

y E
nrico 

F
erm

i a
n

d
 H

e
rb

e
rt 

A
n

d
e

rso
n

 fo
r o

b
ta

in
in

g
 so

il sam
ples from

 th
e

 crater sh
o

rtly a
fte

r th
e

 
test. 

B
e

lo
w

: R
ecovery team

 a
n

d
 radiation m

o
n

ito
rs assem

ble fo
r a

ctio
n

 a fe
w

 
h

o
u

rs a
fte

r th
e

 test. 



m
e

n
t 

c
o

u
ld

 
b

e
 
c
o

rre
la

te
d

 
a

n
d

 
in

te
rp

re
te

d
, 

it w
a

s 
im

m
e

d
ia

te
ly a

p
p

a
re

n
t th

a
t th

e
 im

p
lo

sio
n

 w
e

a
p

o
n

 w
a

s a 
te

ch
n

ica
l success. T

h
e

 fire
b

a
ll, F

e
rm

i's ca
lcu

la
tio

n
s w

ith
 

b
its 

o
f p

a
p

e
r 

a
n

d
 

o
th

e
r 

d
a

ta
 

a
va

ila
b

le
 

im
m

e
d

ia
te

ly
 

in
d

ica
te

d
 th

e
 yie

ld
 h

a
d

 b
e

e
n

 g
re

a
te

r th
a

n
 th

e
 m

o
st o

p
­

tim
istic p

re
d

ictio
n

s. It w
as th

e
re

fo
re

 p
o

ssib
le

 fo
r G

ro
ve

s 
to

 
fo

llo
w

 
u

p
 

o
n

 
h

is 
first 

m
essage 

to
 

P
o

tsd
a

m
 

w
ith

 
a

n
o

th
e

r o
p

tim
is

tic
 o

n
e

 th
e

 n
e

xt d
a

y: 
"D

o
c
to

r has 
ju

s
t re

tu
rn

e
d

 
m

o
st e

n
th

u
sia

stic a
n

d
 

c
o

n
fid

e
n

t th
a

t th
e

 little
 b

o
y is as h

u
sky as h

is b
ig

 b
ro

th
e

r. 
T

h
e

 lig
h

t in
 h

is eyes d
isce

rn
ib

le
 fro

m
 h

e
re

 to
 H

ig
h

 h
o

ld
 

a
n

d
 I c

o
u

ld
 h

e
a

r h
is scream

s fro
m

 h
e

re
 to

 m
y
 fa

rm
." 

T
h

e
 m

essage w
as cle

a
r. T

h
e

 p
o

w
e

r to
 cru

sh
 ja

p
a

n
 

h
a

d
 ta

ke
n

 o
n

 a n
e

w
 d

im
e

n
sio

n
. T

he d
e

vice
 h

a
d

 w
o

rk
e

d
 

b
e

y
o

n
d

 e
xp

e
cta

tio
n

s, its flash 
seen 

fo
r 250 m

ile
s, its 

th
u

n
d

e
r h

e
a

rd
 fo

r 50, 
a

n
d

 G
ro

ve
s w

as 
su

re
 th

e
 

p
lu

­
to

n
iu

m
 b

o
m

b
 w

as as p
o

te
n

t as th
e

 u
ra

n
iu

m
 g

u
n

. 
T

h
ro

u
g

h
 th

e
 d

a
y o

f July 16, cars o
f w

e
a

ry, e
xcite

d
 

m
e

n
 h

e
a

d
e

d
 b

a
ck to

w
a

rd
 Los A

la
m

o
s. T

h
e

re
 w

as still a 
g

re
a

t d
e

a
l o

f w
o

rk
 to

 b
e

 d
o

n
e

, a
n

d
 fo

r th
o

se
 w

h
o

 w
e

re
 

g
o

in
g

 o
ve

rse
a

s, th
e

 te
st h

a
d

 sim
p

ly b
e

e
n

 a re
h

e
a

rsa
l. 

A
 

n
e

w
 

F
at 

M
a

n
 

w
a

s sch
e

d
u

le
d

 
to

 
b

e
 
d

e
liv

e
re

d
 

A
u

g
u

st 6. 
W

h
e

n
 

th
e

y sto
p

p
e

d
 fo

r 
m

eals 
in

 
B

e
le

n
 

th
e

 
m

e
n

 
ta

lk
e

d
 

o
f 

in
c
o

n
s
e

q
u

e
n

tia
l 

th
in

g
s
 

a
n

d
 

lis
te

n
e

d
 

to
 

m
ystifie

d
 citize

n
s d

iscu
ssin

g
 th

e
 stra

n
g

e
 so

rt o
f th

u
n

­
d

e
r th

e
y h

a
d

 h
e

a
rd

 th
a

t m
o

rn
in

g
 a

n
d

 th
e

 w
a

y "th
e

 sun 
ca

m
e

 u
p

 a
n

d
 w

e
n

t rig
h

t back d
o

w
n

 a
g

a
in

." O
ccu

p
a

n
ts 

o
f o

n
e

 ca
r d

id
 n

o
t re

co
g

n
ize

 th
e

 o
ccu

p
a

n
ts o

f th
e

 o
th

e
r. 

S
e

cu
rity w

as 
as 

tig
h

t as 
e

ve
r. 

It w
as 

n
o

t 
u

n
til 

th
e

y 
re

a
ch

e
d

 th
e

 g
u

a
rd

e
d

 gates o
f Los A

la
m

o
s th

a
t th

e
 flo

o
d

 
o

f ta
lk b

u
rst lo

o
se

. 
M

rs
. 

F
e

rm
i 

re
ca

lle
d

 
th

e
 

m
e

n
 

re
tu

rn
in

g
 

la
te

 
th

a
t 

e
ve

n
in

g
. "T

h
e

y
 lo

o
k
e

d
 d

rie
d

 ciut, sh
ru

n
ke

n
. T

h
e

y h
a

d
 

b
a

ke
d

 in
 th

e
 ro

a
stin

g
 h

e
a

t o
f th

e
 so

u
th

e
rn

 d
e

se
rt a

n
d

 
th

e
y w

e
re

 d
e

a
d

 
tire

d
. 

E
nrico w

as 
so 

sle
e

p
y h

e
 w

e
n

t 
rig

h
t to

 b
e

d
 w

ith
o

u
t a w

o
rd

. O
n

 th
e

 fo
llo

w
in

g
 m

o
rn

in
g

 
a

ll 
h

e
 h

a
d

 to
 say 

to
 th

e
 fa

m
ily w

as 
th

a
t fo

r th
e

 first 
tim

e
 in

 
h

is life
 o

n
 co

m
in

g
 b

a
ck fro

m
 

T
rin

ity he 
h

a
d

 
fe

lt it w
as n

o
t safe fo

r h
im

 to
 d

rive
. I h

e
a

rd
 n

o
 m

o
re

 
a

b
o

u
t T

rin
ity

." 
B

u
t d

u
rin

g
 th

e
 d

a
y, ru

m
o

rs o
f th

e
 b

rillia
n

t lig
h

t so 
m

a
n

y h
a

d
 w

a
tch

e
d

 fo
r a

n
d

 seen 
sp

re
a

d
 

th
ro

u
g

h
 th

e
 

to
w

n
. A

lth
o

u
g

h
 fe

w
 p

e
o

p
le

 kn
e

w
 o

fficia
lly w

h
a

t h
a

d
 

h
a

p
p

e
n

e
d

, m
o

st w
e

re
 a

b
le

 to
 sense o

r guess th
a

t th
e

 
p

ro
je

ct 
to

 w
h

ic
h

 
each 

had 
co

n
trib

u
te

d
 

h
is 

p
a

rt 
h

a
d

 
b

e
e

n
 a

cco
m

p
lish

e
d

. 
W

h
e

n
 h

e
 re

tu
rn

e
d

 to
 th

e
 H

ill th
a

t n
ig

h
t, F

red R
eines 

fo
u

n
d

 th
e

 to
w

n
 ju

m
p

in
g

. O
n

e
 o

f th
e

 ja
n

ito
rs R

eines 
kn

e
w

 sp
o

tte
d

 th
e

 re
tu

rn
in

g
 scie

n
tist, g

rin
n

e
d

 p
ro

u
d

ly
 

a
n

d
 said, "W

e
 d

id
 it, d

id
n

't w
e

?
" 

"W
e

 su
re

 d
id

," R
eines to

ld
 h

im
. 

A
t 

P
o

tsd
a

m
, w

h
e

re
 

P
re

sid
e

n
t T

ru
m

a
n

 a
n

d
 

P
rim

e
 

M
in

iste
r C

h
u

rch
ill w

e
re

 w
a

itin
g

 to
 m

e
e

t w
ith

 S
ta

lin
 to

 
discuss a d

e
m

a
n

d
 fo

r u
n

co
n

d
itio

n
a

l su
rre

n
d

e
r fro

m
 th

e
 

Japanese, 
th

e
 

n
e

w
s o

f th
e

 su
cce

ssfu
l te

st o
f th

e
 

Fat 
M

a
n

 th
a

t m
o

rn
in

g
 h

a
d

 a p
ro

fo
u

n
d

 e
ffe

ct. C
o

n
fid

e
n

ce
 

in
 

th
e

 te
st re

su
lts 

and 
th

e
 

re
a

ssu
ra

n
ce

 th
a

t th
e

 first 
b

o
m

b
 co

u
ld

 b
e

 re
a

d
y fo

r d
e

live
ry o

n
 ju

ly
 31 fro

ze
 th

e
 

p
re

vio
u

sly te
n

ta
tive

 d
e

cisio
n

 th
a

t th
e

 tim
e

 had co
m

e
 to

 
issue th

e
 su

rre
n

d
e

r u
ltim

a
tu

m
. T

he a
to

m
ic b

o
m

b
 h

a
d

 
m

a
d

e
 in

va
sio

n
 

u
n

n
e

ce
ssa

ry a
n

d
 
c
o

u
ld

 
p

ro
v
id

e
 th

e
 

Japanese w
ith

 an h
o

n
o

ra
b

le
 e

xcu
se

 to
 su

rre
n

d
e

r. T
h

e
 

w
a

r co
u

ld
 e

n
d

 q
u

ickly. T
h

e
re

 w
as n

o
 lo

n
g

e
r a

n
y n

e
e

d
 

fo
r h

e
lp

 fro
m

 R
ussia. C

h
u

rch
ill a

n
d

 T
ru

m
a

n
 a

p
p

ro
a

ch
e

d
 

th
e

 ta
lks in

 e
xtre

m
e

 co
n

fid
e

n
ce

. 

T
h

e
re

 
n

e
ve

r h
a

d
 b

e
e

n
 

m
u

ch
 d

o
u

b
t th

a
t th

e
 g

u
n

­
typ

e
 u

ra
n

iu
m

 w
e

a
p

o
n

 w
o

u
ld

 w
o

rk. B
y July 14, tw

o
 days 

b
e

fo
re

 th
e

 
im

p
lo

s
io

n
 w

e
a

p
o

n
 w

as 
te

ste
d

, th
e

 
m

a
jo

r 
p

o
rtio

n
 

o
f th

e
 

U
-235 

c
o

m
p

o
n

e
n

t b
e

g
a

n
 

its jo
u

rn
e

y
 

overseas fro
m

 
Los A

la
m

o
s. A

 fe
w

 h
o

u
rs b

e
fo

re
 d

a
w

n
 

o
n

 July 16, ju
st as o

b
se

rve
rs in

 th
e

 Jo
rn

a
d

a
 d

e
l M

u
e

rto
 

w
e

re
 w

itn
e

ssin
g

 th
e

 in
cre

d
ib

le
 b

irth
 o

f th
e

 a
to

m
ic age, 

th
e

 
u

ra
n

iu
m

 
b

o
m

b
 

w
as 

h
o

iste
d

 a
b

o
a

rd
 

th
e

 
cru

ise
r 

In
d

ia
n

a
p

o
lis a

t S
an F

ra
n

cisco
. 

O
n

 Ju
ly 26, th

e
 In

d
ia

n
a

p
o

lis a
rrive

d
 at T

in
ia

n
 a

n
d

 
tw

o
 n

ig
h

ts la
te

r tra
n

sp
o

rt p
la

n
e

s a
rrive

d
 w

ith
 th

e
 last 

n
e

ce
ssa

ry 
b

it 
o

f U
-235 

a
n

d
 

th
e

 
u

ra
n

iu
m

 
d

e
vice

 w
as 

re
a

d
y. 

T
h

e
 w

o
rld

's
 

se
co

n
d

 
m

a
n

-m
a

d
e

 
n

u
cle

a
r e

xp
lo

sio
n

 
o

ccu
rre

d
 o

ve
r H

iro
sh

im
a

, Japan, 
o

n
 

A
u

g
u

st 6, 
th

re
e

 
w

e
e

ks a
fte

r th
e

 T
rin

ity te
st. 

O
n

 A
u

g
u

st 9, 
th

e
 th

ird
 

su
ch

 e
xp

lo
sio

n
 d

e
va

sta
te

d
 th

e
 city o

f N
agasaki. Japan 

gave 
u

p
 

th
e

 
stru

g
g

le
 five

 d
a

ys la
te

r, 
a

n
d

 su
rre

n
d

e
r 

ce
re

m
o

n
ie

s w
e

re
 h

e
ld

 S
e

p
te

m
b

e
r 2. 
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they b
u

ilt th
e b

o
m

b
 

58 

K
e

n
n

e
th

 B
a

in
b

rid
g
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