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| NTRODUCTI ON (by Roger Meade, Los Al anpbs Hi storian and Archivi st
who extended the invitation to Johnston to give this talk, in their

Heritage series)

Thank you, Roger. It's a real pleasure to be here with you fol ks
in this long-renmenbered place. | nust say it takes sone getting
used to to see the changes that have happened here since 1945.
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ADVENTURES AT
WARTIME LOS ALAMOS

= LIVING ON THE "HILL"

= WORK ON THE IMPLOSION BOMB

= YIELD MEASUREMENT MISSIONS :
TRINITY, HIROSHIMA, NAGASAKI

Before | begin ny talk, I'd Iike to ask a questi on:

Are there any here who were working here during the War? Pl ease
rise, if you can.® Wonderful! Thank you. W certainly do honor
you. Please be seated. I'd like to neet you, after the talk.

Today, | want to tal k about three major topics. First about how we
experienced life in wartine Los Alanps. Second, the work we did on
the Fat Man | nplosion type of bonmb, and third, the three wartinme
bonmb events: the Trinity Test of the Fat Man bonb, and the job that
took us to the Tinian Pacific base, and the delivery m ssions of

t he bonbs to Japan - Hi roshi ma and Nagasaki .

Slide: - LWA (from Di scovering Alvarez) [S1]

! One man stood up near the front, Dr Louis Rosen



Wien | say "we" | mean Luis Alvarez and me. O course there were
others involved. | was just out of Berkeley as a physics ngjor
when the War in Europe started? and | hitched the start of ny
career to this fascinating man, Alvarez.

Slide: - EQL [ S2]

21 was born in 1918



It is interesting that Alvarez in turn considered hinself to be a
di sci pl e of Ernest Law ence, now regarded as the founder of the
"Big Science" trend during and after the War. Lawence had a big
hand in establishing and staffing the MT radar |ab, the

Met al urgi cal Lab in Chicago, and Los Al anos.

As the war and technol ogy went forward, Lawence followed the
progress of each Lab, and which lab nost critically needed the help
of particular scientists. Thus in early 1944 Law ence deci ded t hat
the now critical work at Los Al anpbs on the Fat man bonb needed the
fresh ideas of Luis Alvarez; and Al varez brought ne.

Slide: Hiking®

3 That kid in the packsack is G nger, our eldest, now a Presbyterian
past or.



Now about wartime Los Alanbs living: Was it burdensone living in
such an isolated environment? It may have been for sonme people
with a liking for urban civilization, but for us, a young coupl e
with a one-year old, it was an adventure. To us, it was nore |like
living in a wilderness resort. On a weekend, you could take scenic
hi kes where the beauty started right at your back door. And we
could see the pine forest starting right outside our Kkitchen

wi ndow. Here is the kind of 4-plex apartnent building we lived in.

Sli de: Apartnment
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re are a few of ny outstandi ng nenori es:

Steak ni ght each week, at the cafeteria. A great chef. Meat was
under wartine rationing, but no ration coupons were needed at the
caf eteri a.

On a hike, seeing a tree blown to kindling wood by Iightning.
Li ghtning at Los Alanpbs? Tell me about it!?

The Easter 1945 sunrise service outdoors. Jim Roberts, a Physics
prof essor from Northwestern University brought the inspiring
nessage of Jesus' resurrection.

I nt eresting anecdote:® Wen you were expecting a new nmenber of the
fam |y, you went to the housing office and put up a card on the
bul I etin board. Accordingly when Ceral di ne Al varez was expecting,
they placed a card on the board applying for a | arger apartnment for
the Alvarez famly. At the next neeting of the town council, the
wife of a well-known Austrian physicist came and conpl ai ned t hat
they were all owi ng those Spani sh Aneri can workers nanmed "Al varez"
tolive in the prime housing of the site. Al varez was a very good
friend of this woman's husband, and they both got a big kick out of
t he incident.

4 This was poi gnant, because just the day before the talk we experienced
the fiercest lightning stormany of us had ever seen. Drenching rain
and frequent |ightning and hail. They said later there was 1.9 inches
of rain, in less than an hour.

5 A subsequent conversation with Geral dine Al varez herself (Septenber,
"06)indicates this story is not true. But she says there were
conplaints fromthe other occupants of the apartnment building. Since
we lived in the apartment just below the Alvarez’'s, that |eaves two
famlies that nay have conpl ai ned.



Anot her incident: | got a speeding ticket fromone of the mlitary
pol i ce, and appeared before a court of 3 townspeople. | was fined
$5 by the presiding judge, a very |likeable Victor Wi sskopf. He was
one of the prime theorists there. Mdre on that occasion.

Goi ng back to ny arrival at Los Alanbs, | got off the train at
Lanmy, May 8, 1944. WM wfe and baby would arrive 2 weeks later. |
was net by Al varez and Kistiakowsky. We drove to The Hill in an

army sedan, chaufeured by an arny wonman, a WAC. On the way they
briefed nme on the situation they faced. The |nplosion bonb, the
"Fat Man" had recently been given very high priority at the Lab,
and Ki sti akowsky had been brought in to head up a new Expl osi ves
Division. Alvarez had been there a few weeks, as his chief

t roubl eshoot er

We stopped at the Santa Fe office to get ne properly registered.
®Dor ot hy McKi bbin gave ne a white numbered badge to wear, and a
pass card which indicated that | had a Q cl earance, which neant |
could be told anything in the Manhattan Project.

Slide: Main Gate

1t occurs to ne that one reason for having both A varez and
Ki sti akowsky with nme was to certify nmy identity with Dorothy, before
she gave ne the credentials for Los Al anps.



Then up the hill, by the guard station, where we showed our new
badges and passes. They dropped ne off at Fuller |odge with ny
baggage.

Next nmorning | got in the lineup of people entering the Tech Area.
We showed badges and pass cards agai n.

Slide: Guard station at Tech Area entrance (fromR M [S7]
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I foundeféf{akdﬁSKy‘s of fi ce and he and Alvaréi Ver e éoonjtelling
me about the status of the Fat Man inpl osion bonmb, and their

problens with it.

Slide: George Kistiakowsky (My Pictures) [ S8
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Here's George Kistiakowsky.

Slide: Fat Man Inplosion schematic (LJ paint) [S9]
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The idea of the Inplosion bonb, as nost of you know, is to have an
al nost critical plutoniuimsphere, and make it go supercritical by



conpressing the netal so all the Pu atons get closer together. The
conpression i s done by surrounding the netal with a | arge sphere of
hi gh explosive. To uniformy conpress the netal, the expl osive
sphere is inploded, that is, a spherical wave of detonation starts
at the outside of the sphere, and converges inward to conpress the
central plutonium ball

This inploding wave is a very unnatural thing to acconplish, since
nost wavefronts go outward fromthe starting point, |ike the

ri pples when you throw a stone in a pond. It takes a speci al
optical systemto nmake a convergi ng wave out of a diverging one. A
great deal of Los Alanps talent went into solving this problem

The theoreticians and expl osi ves peopl e deci ded they woul d need to
produce the converging wave in a pieceneal fashion, and then join
up the pieces further in to make a conpl ete convergi ng spheri cal
wave. A very anbitious undertaking.

Sl i de: Soccer ball
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So they conceived of the surface of the explosive sphere as divided
up into 32 areas, like the patches on a soccer ball, and they woul d
make 32 separate optical systens to feed a wavel et into each such
ar ea.
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The usual way to do this with an ordinary light optical system
woul d be to use a glass |lens as shown here:

slide: optical lens (LJ paint) [ S10]
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Light travels nore slowy in glass than in air, so the central
parts of the wavefront get del ayed nore than the edges. This
transfornms an outward-going diverging wave into a convergi ng one.

So the expl osives experts invented an expl osive |ens that would
performthe sane job, assum ng that explosive waves obeyed the sane
optical |aws of propagation. They nmade their expl osive |enses out
of a sl ow propagati ng expl osi ve.
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Slide: explosive lens (LJ paint)
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So here is the sane optical system in the explosives regine.

slide: Fat Man configuration, with 32 explo I enses (LJ paint)[S13]
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IMPLOSION BOMB WITH LENSES

FAST EXPLOSIVE
I SLOW EXPLOSIVE
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So when 32 of these explosive | ens sectors were assenbl ed around the
i nner sphere, they could produce wavel ets that would join up to make
the required | arge convergi ng wave.

Parenthetically, | would Iike to pay tribute to the skill and courage
of those nen who made t hose | enses and ot her expl osive conponents of
the bonb, out at S site. They first poured nolton explosives into
roughly shaped nol ds, and then nmachi ned the nol ded bl ocks into the
preci se shapes needed to fit together in the bonb assenbly. |
picture all this casting and machining to be precarious work, on

expl osi ve bl ocks of 50 to 100 pounds. Any slipup could have been
lethal. | have not heard of any such accidents in the expl osives
fabrication program You al ways wondered when you heard a big boom
com ng fromseveral miles South of town.

Al that is then needed is a way of starting the tips of all those 32
| enses at exactly the sane tine, so each |l ens systemcontributes its
sector of the spherical inploding wave. Wien | arrived on the scene,
the way of doing this was the way an expl osives man woul d think of;
do it with explosives. They would use a harness of 32 10" |ong pieces
of Primacord, a kind of explosive cord that is filled with a very

13



fast high explosive. You could sinply transfer an expl osion from here
to there, by joining the two places with a piece of primacord.

slide: Fat man with primacord initiating harness (LJ paint) [S14]
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This systemof timng the |l enses resulted in a scatter of lens timng
events in the tens of microseconds, which was not nearly good enough
for the requirenent, that all the | enses should initiate within a
tenth of a mcrosecond. This scatter was due to slight variations in
t he propagati on speed of the wave in the prinmacord, and perhaps even
t he bending pattern of each cord. What was their solution? To try to
get DuPont to nake better primacord!

Lenses

Slide: Electric detonators
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When Al varez heard of this problemw th the prinmacord timng, he
suggested to Kistiakowsky that instead of 32 |lengths of prinmacord,
t hey should use 32 lengths of electric cable, each ending in an

el ectric detonator. The speed of electric signals is 30,000 tines
faster than the speed in primacord. (There's a 6-volt battery to
set themall off) But Kistiakowsky snmiled and told himthat the
problemis that electric detonators have a long tinme delay of
mlliseconds before the full explosion starts.

slide: Conventional electric detonator (My pictures) [S15]
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USUAL DYNAMITE DETONATOR

FINE BRIDGEWIRE
RESISTANCE = ONE OHM

PLASTIC

PLUG Q COPPER SHELL

PRIMARY EXPLOSIVE
(LEAD AZIDE)

HIGH EXFLOSIVE

So here's a usual dynamte blasting detonator, about a quarter inch
in dianeter. A 6-volt signal nmakes a tiny bridge wire glow red
hot, and that starts a primary explosive burning, and that burning
rapidly accelerates into a detonation, which starts the high

expl osive at the end.

Alvarez then cane up with his celebrated idea that instead of
burning that bridgewire with 6 volts, the wire could be nmade to
expl ode by applying a nuch higher voltage - maybe 6000 volts. This
smal | explosion m ght be able to start a high explosive directly,
wWth no primary explosive and very little tine del ay.

So when | appeared in Kistiakowsky's office that first norning,
they asked ne to try out that idea for an ultra-fast electric
det onat or.

It didn't take long to get sonething started, in those days, with

all the services and supply storeroons available on the Hll, and
the lack of red tape. Wthin two days | was the sole proprietor of

16



South Mesa, which was then a sagebrush covered few acres of
territory.’
Slide: South Mesa

SOUTH MESA 1944
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| had a governnent autonobile, a 15x15 foot hutnment delivered and
erected, an electric generator, a work bench, a set of hand tools,
a surplus high vol tage power supply, an assortnent of high-voltage
capacitors, a box of 25 Dupont el ectric blasting caps, sone |engths
of glass tubing fromthe Chem stry Storeroom and a 100" roll of
primacord. If only | had thought to get sone ear plugs, to protect
my ears!® But we were in a hurry.

(still S15)

As an asi de, one of our young daughter's favorite toys was a box of
t hose di scarded yel |l ow cardboard tubes in which the detonators
cane.

" South Mesa is now densely built up. Mst of the Tech area is now( 8-
09-06) on South Mesa. The very auditorium| was speaking in may be at
the location of ny hutnment in 1944.

8 W hearing has gradually degraded, until in 2003 ny left ear quit
conpletely. M right ear, '06, works well enuf for fairly close
conversation, with a good hearing aid. Wrks ok with tel ephone.
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Slide: usual det
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My first experinment out on South Mesa violated nost of the safety
rules in the book. I did not have any such book, and | probably
woul dn't have stopped to read it read it anyway. But | inagi ne one
rul e woul d have said "Never play wth blasting caps, and never,
never try to take them apart to see what's inside"

| took one of those blasting caps out of the box, pulled it out of
its yell ow cardboard tube, and strai ghtened out the fol ded-up

wires. | examned the copper shell critically, and noticed that
where the wires went into the shell, sone of the thin copper shell
projected. It couldn't hurt to work on that, could it? So |I used
a pair of long-nosed pliers to grab that thin shell, and gently
twsted it. The shell split open a bit, and when | tw sted sone
nore | noticed that the plug with the wires was | oosening. It
couldn't hurt to wiggle the plug out of the shell, could it?
Slide: Plug with bridgewire [ S16]
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So soon | was holding the wires, with a free plug on the end of
them and | saw that there was a fine bridgewire soldered to the
stubby wires projecting through the plug. And | still had all ny
fingers, and both eyes. (I could easily have been wearing safety
gl asses!)

Sl i de: New det onat or
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To construct the new detonator, | cut off a 2" length of glass
tubing, and inserted the plug with bridgewire into one end. It fit
nicely, sol glued it in place with DeKhotinsky cenent. Now | was
ready to add the high explosive, so | cut off a hunk of that
primacord, and slit it open to get some PETN, that sensitive high
expl osive white powder | was told about; | poured it into the open
end of the glass tube. | closed the system by pushing a wooden pl ug
into the open end, and the new detonator was ready to try.

| poked it outside the door of the hutnment, with the long wres
inside. | started up the generator and charged up the capacitor to
6000 volts, and using an insulated screwdriver as a switch, touched
the second wire of the new detonator to its termnal. Blam It
must have worked, and with no primary explosives to slowit down!
There were gl ass fragnents stuck in the outside of the door . VoW

I junped in the car and drove to Kistiakowsky's office, and yelled
"I't worked"! Kistiakowsky | ooked up and said what worked? Wen I
told themwhat | had done, Alvarez was an instant believer, but
Ki stiakowsky said it m ght have been a | ow order expl osion. How

20



long did it take for the explosion to get going? Parenthetically,
this occasion is probably when | got the speeding ticket.

So to answer that question, | spent a several days setting up an
oscilloscope with a polaroid canera in a way to show the tine

del ay, as an electronics person would do it - - the delay between
the firing voltage spi ke and the arrival of the explosion along a
short piece of primcord. Wien | got things working, | had a

pol aroi d picture show ng there was | ess than 2 m croseconds del ay.
Again | junped in the car and to Kistiakowsky's office. | put the
picture on his desk, but he scarcely |ooked at it. He said This
pi cture convinces you and Al varez, and naybe it does ne, but ny
expl osives experts will only believe in results using purely

expl osi ves net hods.

So he told us of a sinple experinment we could do, which would show
how closely the timng of two detonators conpared, and that, after
all, was what was needed for the bonb.

slide: D autriche test for timng two detonators (M pictures)
[ S18]
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The two detonators to be tined are connected to opposite ends of a
short piece of primacord. A lead plate is taped to the prinmacord,

and a line is inscribed hal fway between the two detonators. |If the
two detonate at exactly the same tine, the two expl osive waves in
the primacord will neet in the mddle, and produce an extra-high
pressure mark in the plate. |If one of the detonators is a little

| ate, the waves will neet closer to that detonator, and the mark
will indicate the relative timng. | made the assenbly® and ran
the wires into the hutnent, where the power supply was. | fired it,

and then went outside and found the | ead plate, about ten feet away
fromground zero, under a bush. the mark was plain to see,
indicating that the difference was about one m crosecond, not bad
for the first try. | grabbed the plate and drove in to showit to
Ki sti akowsky and Al varez.

This tinme Kistiakowsky was convi nced, and soon South Mesa was
buzzing with testing and manufacturing of Exploding Bridgewre

Det onators. | ndian wonen were brought in from nearby pueblos to do
t he assenbling and | oading, and SED sol diers were in charge. Those
worren got real good at sol dering!® the bridgewires on the entrance
pl ugs and | oadi ng the expl osives. Soon all the Inplosion tests on
the Hill were using our exploding bridgew re detonators. !

(SED " Speci al Engi neering Detachnment" sol diers were young nen who
had been drafted into the army, who had special skills, such as
el ectronics or chemstry. Los Al anps requested their services.
These sol diers seened happy to be doing things at Los Al anos,

rat her than fighting on foreign soil.)

By that tine the engineers were designing the configuration of the
final mlitary weapon, the bonb that could be | oaded into an

ai rpl ane and dropped, and they adapted our detonators to that
design. W were now nerely consultants. So | felt free to join
Alvarez in a new venture he had taken on.

Slide: Germany

® Further reflection reninds ne that this was assenbled on a wooden 2x4,
and that the wood was shattered in the expl osion.

10 The “solder” we used was Wod's netal, nelting at 70 degrees C. This
was to avoid overheating the wires in the plastic plug, especially
since we found that the detonator worked best if the bridge wire was
laid flat against the end of the plug. Wod s netal: 50%Bi, 25%b,
12.5%6n, 12.5% Cd. Probably by wei ght.

11t is interesting that when the tine came (in 1944) to patent the EBW
detonator, Alvarez said that the patent should be in ny nane only,
since | had done all the work. He could have taken the viewthat | was
only the technician who carried out his ideas. (Patent 3040, 660,
granted in 1962)
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By April 1945 the Germans were a nearly defeated foe, and it was
getting obvious that Japan would be the target of our bonbs. Tinian
Island in the Marianas was being rapidly nmade into a huge airbase
fromwhi ch B29 bonbers of the 20th Airforce were systematically
devastating the Japanese cities, and Los Al anpos establi shed
"Project Alberta" or just Project "A" on Tinian, to assenble our
bombs there for delivery to Japan.

Col Ti bbets had established the "509t h Conposite group"” of fifteen
B29s and trained crews to deliver these bonbs. The B29 was a new
bomber, the first to be pressurized for high altitude flights. The
Pacific theater was their first operational use. The 509th B29s
were nodi fied for our purpose, especially the bonb bays, to take
t he new shaped bonbs, and those crews practiced their aimby flying
over Japan and dropping bonbs shaped |like Little Boy and Fat Man.
These pl acebo bonbs were neverthel ess | oaded with tons of high
expl osive, so they did have sone inpact when they went off.
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The new venture started when Al varez asked Oppenheiner if there was
any job where he was needed to go to Tinian, for Project Al Dberta.
He really wanted to be in on the action. Oppie said there was one
part that had not yet been covered: The mlitary always wants
reports when new weapons are used, reports on their effectiveness.
He asked Alvarez to devise a way to neasure the energy out put of

t he bonbs, when they went off over Japan. Alvarez asked if he could
have his own B29 bonber, as part of the bonbing mssion, to nake

t hose neasurenents, and Qppie said he could probably arrange that.

So Alvarez canme up with the following plan: As a neasure of the
bomb' s energy, he would record the air pressure wave generated by
the explosion. |In talking to theorists, they told himthat the
energy of that source could be figured fromthe shape and duration
of the shock wave, even if the wave were recorded at 30, 000 feet

el evati on above the source. Here is how he planned to nake the
nmeasur ement s:

Slide: Parachute gauge system (My pictures) [S19]

24



The pressure wave wl|l be received by this special m crophone,
hangi ng from a parachute in open air. It will teleneter the data
by an FM radi o channel to a receiver in our B29, where the pressure
signal will be recorded on novie film This systemw || be nmade in
triplicate, i. e. three parachutes and three m crophones, in case
any of the three channels fails to function.

So Alvarez recruited a crewto build and man this new system on
very short notice. He got ne, then Harold Agnew and Bernard

Wal dman, and several very capable SED soldiers. (Agnew |ater
served as the director of Los Al anvs.)

For the m crophone Alvarez co-opted a system devel oped at Cal Tech
by Wl f gang Panof sky. This included the FMtel enetering
transmtter, and the FMreceiver to go inside the plane. He
assigned to ne the job of making the electronic recording equi pnent
to go inside the plane, to produce the record on 16mm novie film
We used all the wonderful facilities of the lab - - the

el ectronics people to build ny oscill oscope design, and the optical
people to procure and nodify the novie canmeras. Bernard Wal dman
prepared to use a Fastax novie canera to filmthe expl osions
directly, in slow notion.

Wien we heard that there was going to be a test firing of the Fat
Man bonb, the Trinity Test, Al varez decided that this would be a
great opportunity for our crewto go thru a dress rehearsal of our
procedure to be used for the expl osions over Japan, so we pushed to
have our equi pnent ready to fly for that deadline in md-July. It
didn't help when we were told that the test date had been advanced
several days, because Pres. Truman and his aides would be at the

Pot sdam Conference with Churchill and Stalin, and it would help him
to know whet her our new weapon was successful .

Slide: Trinity tower plus our B29 (ny pictures) [S20]
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Here's what we planned, we would be flying right over the test,
when the bonb went off.

Slide: Fat Man inside tower, (LA photo, TR 311) [ S21]
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Here's the bonb on the tower. The cables run to our electric
detonators. That's Norris Bradbury on the tower with it. It nust
have been pretty scary, for those who had to be on the tower that
night, with Iightning going on around them

But before dawn next norning, as we were alnost ready to take off
fromKirtland Air Force Base, Alvarez got a hurried call from
Qppenheimer. QOppie was worried that the bonb m ght be a | ot
stronger than they had cal cul ated, and that we m ght be bl own out

of the sky! He ordered Alvarez to stay at least 25 mles away from
the tower. QOppie wasn't the only one to worry. | read that

Ceneral Groves notified the governor of New Mexico that he m ght
have to evacuate the entire state. W were going into unexpl ored
territory.

Qppi e's dictum neant that we woul d not get any yield neasurenents
for this bonmb, we would nerely be spectators. But at |east we
woul d be spectators. Alvarez and Panof sky and Captai n Parsons were
up front in the pilot's conpartnent, and Bernie Wal dnan and | and
our two SED s were in the back sidegunner's conpartnent, behind the
bomb bays. We listened to the countdown com ng fromthe ground,
and when it termnated we saw a flash in the clouds, and then we
headed for the site. In the back of the plane we could not see nuch
out of our small porthole, but we flewin a big circle around the
rising colum, and then we got a good view.

Sl i de: Fi r ebal
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This picture taken fromthe ground |evel, shows the initial
fireball, about a tenth of a second after tinme zero. There's so
much to see here. The explosion starts as a basebal | -si zed sphere
of white-hot gas at ultra-high tenperature and pressure. As this
sphere expands, it pushes back the atnosphere, and the pressure and
tenperature dimnish. Wen the expansion has reduced the pressure

to atnospheric, the expansion stops, with the gas still very hot.
You can see that the shock wave has travel ed about to the edge of
the fireball. It keeps on noving at the speed of sound, but the
fireball is stalled there for a nonent.

Slide: rising firebal
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Then the hot gas bubble starts rising. It contains alnost all of
the original materials of the bonb, the intensely radioactive
fission fragnent atons, and the steel atons of the tower. This
will formthe nmushroom head of the rising colum.

As it rises, it sucks in the surroundi ng at nosphere, heavy dust -
| aden fromthe ground material kicked up by the shock wave. This
constitutes the brown colum below, the stemof the nushroom

CGetting back to us guys in the B-29, | have been asked nmany tines
ininterviews, what were ny inmmedi ate thoughts when we saw t he bonb
go off? No problemrenenbering. | burst out "Praise the Lord, ny

detonators worked!" |'msure there were a nunber of people there
who had been responsible for sone essential conponent of the bonb,
who felt the sane elation. |If the bonb had fizzled, we each would

have had dark thoughts that maybe it was his fault. President
Truman at Pot sdam woul d have gotten the news of the failure, and
woul d not have had the nuclear card to play with Stalin.

After Trinity we had just a few days to pack up all our equi pnent
for shipnment to Tinian, and tell our w ves we would be goi ng away
for a few weeks, no telling where. The 509th had a conplete
airline service of its own, C54 cargo planes which we called G een
Hornets fromthe green synbol on their nose.

Slide: Geen Hornet aircraft ( Krauss or Coster) [S23]
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On July 20th our group boarded one of these Green Hornets at
Kirtland, and we were on our way to finish the Los Al anbs wartine
m ssion. W sat in bucket seats al ong each side of the pl ane,
while a |lot of freight boxes were strapped down al ong the m ddl e
ai sl e.

Qur first stop was Wendover Utah, where the 509th had its
headquarters. There they changed us fromcivilians into soldiers.
We took off all our clothes, and put theminto a big paper shopping
bag, along with personal effects like billfolds, badges and id
cards. Then they dresssed us up in mlitary khaki cl othes and
shoes and socks, khaki handkerchi efs, everything. They gave us
mlitary id cards, very official looking. | was a captain in the
Air Force®, A varez was a colonel. They sent our bags of

bel ongi ngs back to our wives at Los Al anbs, with no expl anati on.

At |east they didn't have the chaplain deliver the bags.

Then we started over the Pacific, island hopping. Hawaii, Johnston
I sl and, Kwajelein, Saipan, and finally a short hop to Tinian.

Sli de: transpacific [ S23A]
12 Finding a new picture of this card, | was a First Liutenant, not a
Capt ai n.
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Here's a schematic of Tinian |Island, and the conmpound where we
wor ked.

slide: 509th conpound (Krauss) [ S24]

At North Field on Tinian they had given Project Al berta and the
509th a half square mle of territory for our own fenced-off, self-
sufficient base of operations. A guard at the gate kept out other
soldiers. W had our own sleeping tents, ness hall, officer's

cl ub, diesel power station, open air theater, and quonset huts to
do our technical work. The 509th planes had their parking circles
beside the closest runway. |'msure the other airnmen there

consi dered us a highly panpered outfit, which we were.
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Slide: 4 scientists and cannister (nunbered Tinian) [S25]

Qur Al varez group had our own quonset hut, and we noved our

equi pnent into it. Here, starting top left, are Harold Agnew and
Al varez, and below, ne and Bernard Wal dman. That thi ng between us
is one of our cannisters with a m crophone, to hang froma
parachute. That bunp on the done is the m crophone.

We were shown our B29 out on the line, naned "Great Artiste". It
had been fixed up to our specifications, with bonb shackles to drop
our parachute gages fromthe rear bonb bay, and in the rear
conpartnment where our team woul d operate, there was a special table
to support our electronic units. Qur way of access to our quarters
was to clinb a ten-foot steel |adder and enter a small side door of
the plane. We nade a | ot of trips up that |adder.

Ceneral Groves had nade a stipulation that no scientists were to go
on the m ssions over Japan, and Alvarez wanted to do just that, so
he sent a telegramto G oves. Goves gave his permssion. W were
asked to be ready to go on a m ssion by August 2nd, and we were
ready. The principal holdup was now t he weat her over Japan. W
were getting weather information fromthe usual bonbi ng m ssions,
and the 509th weat her planes took special flights just before the
A-bonb missions. On August 3'¢ we were told we would go that night,
but weat her conditions made themcall off the m ssion.

Agai n on August 5'" we were alerted, and this tine it was the real
thing. About 8 o’ clock our people gathered at the bonb pit where
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the Little Boy bonb was being | oaded into the bonb bay of the Enol a
Gay.
Slide: pit

Here is the Little Boy bonb in the loading pit, onits little
trailer sitting on a hydraulic hoist. You can see a little of the
bonmb bay doors above.
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W were given opportunity to wite nessages on the bonb itself. |
wote, in black marker, "To the people of Japan, fromny friends in
China" recalling the cruelties the Japanese had inflicted on

Chi nese peopl e.

Arny photographers were taking flash pictures of the | oading, and
of the crew One of the pictures that has survived shows Agnew,

Al varez and ne beside the Enola Gay, during the | oading.

Slide: Johnston, Alvarez and Agnew, Enola Gay (Krauss) [S26]

About m dnight we went to a briefing for the mssion. The target
city was announced as Hiroshinma, w th Kokura as the secondary
target. The weather officer gave a favorable report, and the crews
were told what armanents were to be taken, how nmuch fuel to |oad.

The chaplain prayed for the nen on the mssion, and for an early
end to hostilities.

Then we were told to pick up our protective gear: A parachute, an
inflatable rubber life raft, a steel helnet, a vest with energency

34



supplies - eating rations, shark repellent and fishing Iine; and a
very heavy flack suit, |oaded wth steel plates. Then we clinbed up
the | adder into our back conpartnent of the plane. It wasn’'t easy,
carrying all that weight and bul k of gear up the |adder, which
woul d hopefully not be needed. W took it all off inside the plane,
and | placed the flack suit under nmy bucket seat. W needed freedom
of action.

Slide: LJ, Geat Artiste, flack suit

There | am later, in nmy flack suit, in front of our plane.

We had Al varez, Harold Agnew, and nyself back there, plus the tail
gunner.

Qur planes took off about 2 AMand flew at 5000 feet altitude.

Wth aircraft power now available, | turned on all the electronics
in front of me, and recalibrated the three recording scopes. Agnew
turned on the telenetering transmtters in the bonb bay, and I
tuned the three FMreceivers to their frequencies. Alvarez craw ed
up into the padded tunnel that connected our rear conpartnent to
the pilot's conmpartnent, and fell asleep alnost imediately - For
several nights he had been up late in the officer's club, talking
to the pilots. The rest of us dozed off intermttently. W had
been warned that nobody should be in that tunnel when the plane was
pressuri zed, because in case of a blowout, that person would be
shot |ike a cannonball out of the tunnel.
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Qur three planes got together six hours |later, at Ckinawa, and
started the clinb to altitude, 30,000 feet, heading further North
to Japan and toward Hiroshi na.

we approached H roshima with the Enola Gay in the | ead, and our

pl ane the Great Artiste 500 feet behind. Behind us cane the
observation plane, with Bernie Waldman and mlitary observers. Qur
bonmb bay doors opened up. When the Enola Gay dropped their Little
Boy bonb, we dropped our parachute gauges. | turned on the novie
caneras, and Al varez, Agnew and | each took the tuning control of
one of the three m cropohones, to keep the FM signal zeroed as his

parachute slowy descended to higher pressures. W could not see the
flash of the bonb expl osion.

Then our neters did a big swi nging back and forth, and we felt the
pressure wave hit the plane. This was our nonent. As | renenber
we circled the rising mushroomcloud a tine or two. Parsons
reports that the Enola Gay broke radio silence and he sent a coded
nmessage that the bonbi ng was successful. Qur tail gunner nade good
use of his novie canera from his backward perspective as we headed
back for Tinian.

| kept the recording caneras running, there was plenty of film and
recalibrated the sensitivity of the three systens.

Slide: Hroshima cloud (LAMS ?0 [ S28]
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There's the nushroom cl oud, at an early stage.
On the long flight back to Tinian Alvarez and | wote nessages to

our young kids, to be read when they were older. W tal ked about
t he bonbi ng, and about the possible inplications for the end of the
war . We napped off and on. Qur plane got to Tinian first, but

Sweeney properly circled to let Tibbets land first, and get his
pl audits.
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We joined the crowmd of newsnen who had been flown there for the
occasion, to see Ceneral Spaatz pin the D stinguished Service Cross
on Ti bbets.

Slide: Tibbets

Newsnen interviewed all of us on the mssion; ny interview was with
a reporter fromthe Los Angeles tinmes. M parents who |ived there
| earned at | ast what | had been doing for the last five years. M
|ast letter to themhad cone from"An island in the Pacific", and
had tal ked only about the |[ife in the tidepools around the island.

Slide: - WnlLawence, on Tinian (nunbered Tinian) [S29]
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The MIlitary had a ot of foresight in planning publicity. They
had enlisted the services of WIIliam Laurence, the science editor
of the New York Tinmes, to go for a nonth early-on to Los Al anbs and
wite up a detailed article on the Bonb. Alvarez was the man he
had tal ked to nost. Laurence was also on Tinian during all the
preparations. So with the successful Hi roshim mssion, and

Presi dent Truman's announcenent of it, he was able to release a
very conplete story of the making and use of the Bonb. Surely a
news scoop equal ed by few newsnmen in history.
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An anusing aside here is that they had decided to keep the
Plutoniumcore for the Fat Man bonb in the far end of our quonset
hut where we did our work. A 24-hour arnmed guard sat in a chair
and was told to guard it wwth his life, but he and his relief
guards couldn't be told what that little thing was.

But after the Hi roshim news was broken, the guards were freaked
out to realize that the thing they had been guarding and sitting
right next to, was a bonb that would destroy a city. Sonmething to
tell their kids about.

Slide: Agnew with Fat Man Pit in My box

[ S30]

Here is Harol d Agnew carrying that magnesi um box, containing the
core for the Fat Man bonb.

After the Hiroshi ma bonmbing, our group listened intently to the
radi o, expecting naively to hear that Japan had surrendered, and we
could go hone. But we were alerted to be ready for the next

m ssion on August 9th, if the weather was favorable. This tine

Al varez decided we should not risk the scientists on the m ssion,
but should let our SED soldiers do it. So he asked us each, Agnew
and ne, whom we had trained to do our job on a mssion. | said

had not heard himtell us we should train anyone, and | had not

trai ned anybody.

So he said Then would you m nd going and doing the job? | told him
| had expected to do it, and | would do it. Then he thought for a
nmonment and said that if | went on this mssion, | wuld be the only

person who had been at all of the first three bonb explosions. So |
like to joke that the reason for ny having this distinction is that
| failed to obey orders. Actually |I had not designed the

el ectronic recordi ng equi pnent to be "Plug and Play" so it would
have been problematic to have anyone el se use it.
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Anot her interesting sidelight is that at this point Alvarez
realized that our parachute cannisters would fall unscathed on the
city that was bonbed, and they would be a perfect airmail nessage
delivery vehicle. So he and Phillip Mrrison and Bob Serber got
toget her and conposed a letter to a Japanese physics Professor at
the University of Tokyo, Professor Sagane. They had known hi m when
he visited Berkeley before the war. They told Sagane that this was
a nucl ear bonb, and they asked himto convey to their high command
what that inplied about nore destruction to cone, unless they quit
the war. So they wote it in triplicate and taped the envel opes to
the three cannisters that woul d be dropped on Nagasaki. According
to Alvarez, the mlitary found the cannisters and the letters, and
read them But the letter did not get to Prof. Sagane until after
t he war was over.

Sli de: Fat Man bonb

Here's the Fat Man bonb, being worked on in the bonb assenbly
bui | di ng.

So we | oaded up the Geat Artiste with a new set of parachute
gauges in the bonb bay. |I had two of our SED s, Walter Goodman and
Jesse Kupferberg, as operators to go with me. This tine there were
no bright Iights and busy photographers as the Fat Man bonb was

| oaded into the bonb bay of "Bock's Car".

At the briefing we were told that the target city woul d be Kokura,
whi ch had a major mlitary arsenal, and the alternate was Nagasaki
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At this time there were very few Japanese cities which had not yet
been bonmbed out by the daily raids of the 20th Airforce. Several
had been held explicitly off limts, as A-bonb targets. These

i ncl uded Hiroshi ma, Kokura and Nagasaki .

The flight North to Japan went well, to the rendezvous point, the
Japanese island of Yakushima. But when we got there, Charles
Sweeney flying Bock's Car was there with the bonb, but where was
"Full House", the third observer plane? It would have been easy to
have called themon the radi o, but we were under strict orders for
radio silence, to avoid letting the Japanese know that a raid was
i mm nent . Sweeney and we circled for nost of an hour hoping the
observer plane would show up, but the weather planes reported that
weat her was closing in over "Target", and Sweeney was al so getting
| ow on gas, so we started clinbing and heading for Kokura. As we
approached the city he hoped that there would be an opening in the
clouds. We were under orders not to bonmb using radar sighting,
visual sighting only. But no openings appeared, So he decided to
try again, circling around to approach the city again by the pre-
ordered path. Again the city was obscured, so Sweeney tried once
nore, with the same result. Each tinme around took about fifteen
mnutes. This city was well defended by their nore advanced
antiaircraft guns, so each tinme we cane around the fire got nore

i ntense and accurate.

At that point Sweeney gave up on Kokura, and headed straight for
the secondary target, Nagasaki. He told his bonbardier, Kerm:Ht
Beahan, to drop the bonb by radar, if necessary. There was no way
he could carry that 5-ton bonb back to Tinian. They approached
Nagasaki by the nost direct route, and dropped the bonb. Beahan
said afterward that the clouds mracul ously parted at the | ast

m nute, so he could claimit was dropped by visual sighting. |
woul d like to believe him but many do not. W saw the flash of
the Fat Man bonb cone in through the window W nmade our
nmeasurenents. Again, ny detonators nust have worked! The bonb

m ssed the aimng point by nore than a mle, but wwth an A-bonb
that is not too bad. And we heard later that the bonb centered on
the Mtsubishi iron works. The death toll was nuch smaller than at
Hi roshi ma, but that was not bad. W had denonstrated again the
destructive power of our weapons, with further incentive for Japan
to quit the war

Sli de: Nagasaki nushroom cloud (LAMS ?) [S31]
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There's the nushroomcloud. | have no idea who took this great
pi cture.
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Leavi ng Nagasaki, Sweeney was desparately short of fuel. He had
been carrying that heavy bonb a | ong way. He headed straight for
the island of Okinawa, where we had a small airbase, recently taken
fromthe Japanese by the Marines in a bloody battle. He radioed
the base that he was comng in, but when they heard that he was in
a B29, they answered that their runways were nuch too short for him
to land. He would end up in the drink. He said he was comng in
anyway, and |l anded with runway to spare. The answer was that our
speci al planes were equi pped with reversible pitch propellers,

whi ch were very secret. They made all the difference. W |anded
too, and we gassed up for the 1500 mle trip back to Tinian. W
had sone food while that was going on. Nobody dared to ask us the
secret of our safe |anding on such a short runway.

kkkkkkkkhkkkhkkx **************(l.l mnutes)

We arrived back on Tinian at 10:30 that night. There was no
cerenony, no reporters. Soneone cane fromthe ness hall and told
us they had saved us sone food.

Now our Alvarez crew could relax, because we knew that there were
no nore A-bonbs available to be delivered, and no nore woul d be
forthcom ng for many weeks. Japan nust surely surrender sooner
than that. General Goves ordered that we nust stay until Japan
surrenders, and there has been enough of an occupation to ensure
that peace will prevail. So we were to be there for several nore
weeks.

So we did relax, and wote |letters hone, and started to explore the

island, in a jeep.
Slide: Gang in front of old Jap HQ (M Pictures) [ S32]
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Here we are standing in from of the bonbed-out remains of the
Japanese mlitary headquarters for the island.

On August 14t h Japan surrendered, and finally three weeks |ater we
were given the go-ahead to leave Tinian. W flew out on Septenber
7th, again in one of those G een Hornet planes.

Slide: Main Gate
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Back at Los Alanps there was lots of rejoicing. "W won the War!".
But several inportant people were having pangs of conscience, nost
not ably Qppenheiner. Yes we had stopped the wartine killing, but
we had killed a |lot of people with our bonbs, and worst of all we
had |l et the genie out of the bottle, and now nuclear war woul d be a
specter for the world to face.

But Alvarez took the view that scientists were bound to eventually
di scover the fission process, so the bonb was inevitable, and we
could be thankful that it was not devel oped first by our enem es.
This is not so far-fetched, since fission was discovered in Gernmany
in 1938 by Hahn and Meitner, it just was not agressively foll owed
up by the Nazis. Hitler considered Nuclear Physics "Jew sh

Physi cs".

Qppi e felt especially responsible for this nuclear worry, and he

made public statenments of renorse. | think it was because of this
that Oppie was forgiven by the 1945 Peace Activists in the Physics
community. Instead he becane their hero. But Al varez was not

forgiven, and he suffered public insults as a warnonger. The sane
for Ernest Lawence. The Peace activists sounded |ike they w shed
we had | ost the war, or at least that it had ended in a bl oody

st al emat e.

46



But Al varez and Law ence and the Berkel ey Radi ati on Laboratory had
the strong support of the Atom c Energy Conm ssion and its funding,
and they went on to blaze such a brilliant path of scientific

di scoveries with their new high-powered atom smashers and detectors
that they could not be ignored.

I think that the greatest tribute to the work of Los Alanbs and its
continued work is the fact that there have been no wars between
maj or powers since 1945.

And I'mcertainly glad to be known as part of that Los Al anps
tradition.

And | and ny friends will certainly be praying for you as you
tackle the present chall enges, which I can only inmgi ne when |
wat ch the eveni ng News.

So that's a good place to | eave the story. Thank you.
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