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TRINITY: THE DAY THE

WORLD CHANGED

In 2020 the National Atomic Testing Museum
honored the 75th anniversary of the first nuclear
test known as Trinity. We did this by opening

a stunning new permanent exhibit which can
now be enjoyed online as well as in-person
during these challenging times of pandemic.

Our museum entry remains on a reservation-
only basis with a Thursday through Sunday
schedule from 10am to 3pm. Reservations can
easily be made on our web page at https://
nationalatomictestingmuseum.org. This exhibit
sets a standard for all future displays and is
thanks to the expertise of our longtime exhibit
designer, Andrew Merriell, consulting historian
Dr. Roger Meade, Exhibit Committee Chairman
Chuck Costa, and important advisors like Glen
McDuff, Tim Pfaff, Matthew Noe’s Pronto Signs &
Graphics, and New Mexico Highlands University’s
Media Arts & Technology Department. This is the
story of Trinity which the exhibit is based on.

The first nuclear test in history occurred
on July 16, 1945, in the desolate region of

New Mexico known as Jornada del Muerto.
The early Spanish explorers coined this
phrase which means “route of the dead.”
The world soon changed forever after

that experiment in the wilderness. The
leader of the scientific project to build an
atomic bomb, Robert Oppenheimer, had

a premonition of that change. A highly-
learned man in many disciplines, poetry
moved him to select a codename for this
momentous operation. Inspired by the
John Donne poem titled Holy Sonnet XIV:
Batter My Heart, Three-Personed God, or
“Trinity” as Oppenheimer interpreted it,
became the term ever-linked with that first
nuclear test.

Batter my heart, three-personed God; for you
as yet but knock, breathe, shine, and seek to
mend; That | may rise and stand, o’erthrow
me, and bend Your force to break, blow,
burn, and make me new. |, like an usurped
town, to another due, Labor to admit you,
but O, to no end; Reason, your viceroy in

me, me should defend, but is captived, and
proves weak or untrue. yet dearly | love you,

and would be loved fain,
But am betrothed unto
your enemy. Divorce me,
untie or break that

knot again; Take me

to you, imprison me,

for I, Except you enthrall
me, never shall be free,

John Donne
Nor even chaste, except you 17

ravish me.

John Donne called upon God in his

poem to envelope him in a collection of
spiritual images. The atomic test which
Oppenheimer and his collection of
physicists and engineers worked so hard to
achieve, created just such an image.

Great planning went into this first-of-its-
kind explosion. The revolutionary device
was placed on top of a 100-foot steel tower
for the test. This elevation was designed to
keep as much of its tremendous fireball off
the ground as possible so as to decrease
the amount of dust stirred up by the
radioactive explosion and thus limit the
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spreading of radionucleotides through that
debris. In later years of nuclear testing, the
towers would be much higher and thus
more efficient, but this symbolized the

first attempt.

However, another primary reason for the
elevation focused on the evaluation of an
airburst explosion. The idea gained favor
that the best use of the atomic bombs over
Japanese cities would be to explode them
at least 1,000 feet or more in the air. The
theory went that an elevated explosion
would maximize the destructive power of
the bombs as opposed to a conventional
bomb that had to hit its target point-

Trinty Test

blank. The Trinity bomb used plutonium in
contrast to enriched uranium which was in
much shorter supply. In fact the enrichment
program of uranium and the production

of the man-made element plutonium as a
byproduct of uranium reactors became as
complex of a project as building the actual
bomb itself.

It proved a race against time, but enough
enriched plutonium was produced for three
bombs and enough enriched uranium for
one bomb by mid-1945. The uranium core
bomb resulted in an extremely simple and
elegant design. To vastly oversimplify it,
this involved smashing one sub-critical

—— 100 METERS

mass of enriched uranium into another
sub-critical mass of enriched uraniumin a
gun barrel-like chamber to make it become
a critical mass. (Critical mass simply means
enough fissile material to start/and or
maintain a nuclear chain reaction, which

in this case was 60 kilograms of material
that was at least 80 percent pure, known
as Uranium-235.) They knew this formula
would work, and the bomb design called
Little Boy soon destroyed Hiroshima.

Little Boy was already in preparation for
transport to the Pacific as the Trinity test
readied. The plutonium bomb, however,
had far more challenges.

The problem with the plutonium bomb
design was that you could not simply collide
it with another piece of itself to attain a
chain reaction. Enriched plutonium has
spontaneous fission characteristics which
produce a high rate of neutrons all the
time. If you use a gun assembly method it
will pre-detonate this material because of
the profusion of neutrons, thus preventing
a controlled critical-mass explosion. For a
controlled critical release, plutonium must
be detonated with an implosion method to
uniformly and simultaneously compress itself
together. That became a highly problematic
task from an engineering standpoint.

Although, this method had advantages



because it required only one-tenth the
fissile material required in a U-235 gun-
type design. In fact, in the resulting Fat Man
bomb eventually used on Nagasaki, a mere
6 kilograms of plutonium was required.

The first plutonium bomb was basically

a mockup for what became the core of
the Fat Man design and that is what they
tested at Trinity The test was required
because the process of developing
conically-shaped explosive lenses to
implode the plutonium into a critical-mass
was such a radical idea that no one could
guarantee it would work. Trinity of course
did work, so the second plutonium bomb
would be used on Nagasaki on August 9,
1945, just three days after the Hiroshima
uranium, Little Boy, bomb dropped. A
third plutonium Fat Man bomb sat on
standby to be sent to the Pacific, but
thankfully Japan surrendered before we
exhausted our first nuclear arsenal.

Putting these complicated bomb designs
into a casing small and light enough for
an airplane to deliver was also a great
challenge of engineering and physics. The
word engineering is stressed! The great
success of the Manhattan Project is due to
the fact Oppenheimer gave great value to
his engineers. That was a mistake, among
many others, that the Germans made in

their bomb project—not utilizing skilled
engineers in tandem with physicists.

The Trinity test bomb would explode with

a force of 21 kilotons of TNT, yet, before
the Trinity detonation took place no one
knew what its scope would be. That yield
figure thus became a critical data point for
the test. Prior to this no one could precisely
calculate how plutonium would react.
Edward Teller, the future inventor of the
Hydrogen Bomb, even openly questioned if
the Trinity test could fuse nitrogen atoms in
the Earth’s atmosphere and ignite it.

Teller estimated the Trinity yield could be as
high as 45,000 tons. Robert Oppenheimer,
on the other hand, estimated only 300
tons. He also had a bet it would not work
at all. Enrico Fermi, the inventor of the first
nuclear reactor with Leo Szilard, “offered

to take wagers from his fellow scientists on

TRINITY: THE DAY THE WORLD CHANGED

whether or not the bomb would... merely
destroy New Mexico or the entire world.”

- This infuriated the military leader of the

Manhattan Project, General Leslie Groves,
who had little patience for such conjecture.
Just four days before the test, the plutonium
core arrived at the test area. It was
transported in a simple Army sedan and
upon arrival readied for fitting into the
bomb, which they called the “Gadget.” On
Sunday July 15th final assembly under the
supervision of Norris Bradbury had been
largely completed, and the device was
hoisted to the top of the tower where a
small shed protected it, allowing a covered
area for final last-minute adjustments.

To everyone’s horror, as the plutonium

pit began to be inserted into the bomb,

it initially did not fit. Then they realized

the carefully-machined sphere had to
equalize in temperature to that of the bomb
encasement. It all eventually fit together
although pictures of this first device look
very much like a patched-together affair.
Indeed, all the physicists admitted that

the early bombs were basically handmade
science projects.

The biggest concern was not over the theory
that the bomb would ignite the Earth’s
atmosphere because that idea, although given
serious consideration, had been thoroughly

19
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discounted. The problem lay with the summer
monsoonal forecast. Wind and rain would
present problems and add to possible fallout
over populated areas.

When General Groves arrived at the Trinity
site that Sunday night, rain poured from

the sky. Other legends in the development

of the bomb who had just arrived were
similarly concerned about the weather. These
distinguished observers included Vannevar
Bush, James Conant, Ernest Lawrence,
Thomas Farrell, and James Chadwick.

Oppenheimer and Groves obsessed over
the weather and realized at best it would
mean a delay from the scheduled 4:00 a.m.
zero hour. Understandably, nerves were
frayed. Groves' main concern centered on
what he would tell his superiors if the test
failed. The new President, Harry Truman,
was about to negotiate with the Russians
at the Potsdam Conference, and the

stakes were very high. How would Japan

be defeated? The casualty figures for an
invasion of mainland Japan were estimated
at a million American fatalities as well as
twice that many Japanese deaths expected.

Everyone felt a sense of duty to bring the
war to an end even though Germany, the
most feared enemy, had been defeated
in May. So the Manhattan group had an

interest in watching their work succeed.
(Some dissension arose later, but not in
regard to anyone’s patriotism.)

The observation area for the key groups
consisted of two makeshift bunkers each
located 10,000 yards from ground zero.
As the weather reports remained bleak,
Edward Teller grated everyone’s nerves
by applying multiple layers of sunscreen,
advocating that it would help shield from
the radiological effects. To ease the tension,
Oppenheimer bet $10 against George
Kistiakowsky's entire month’s pay that the
bomb would not work at all. That did not
make Groves feel any better.

They missed the 4 a.m. test time because
of persistent foul weather but hoped for 5
a.m. or 5:30 a.m. Groves got so frustrated
with the meteorologists that he demanded
they give him a time when the weather
would improve and then insisted that they
sign their forecast. He also contacted the
governor of New Mexico, warning that
martial law would be required if there was
an unforeseen disaster.

As it looked like a window in the weather
would prevail, key personnel moved to
different locations with the idea that
observing from multiple areas would
circumvent some sort of catastrophic

accident and prevent all the important
observers from being killed at once. Groves
accordingly went further back to base
camp with Bush and Conant. Oppenheimer
remained at a forward bunker. Then,

a final nerve-racking incident occurred

that became almost surreal to the tense
atmosphere. The intercom system they
were using for communication inexplicably
picked up music on a local radio station.
Finally, the Trinity test detonated at 5:29
a.m. on Monday, July 16. The blast wave
vaporized the test tower and sent a shock
wave strong enough to knock some
observers off their feet. The sand at the
base of the tower turned into a green glass
now known as trinitite. Many wore welders’
glasses, and through those dark prisms they
saw a light that previously had only been
observed in the celestial images of a star.

The overriding recollections, however,
focused on the intense wind and radiated
heat waves felt on everyone’s skin during
that damp cool morning. As the first man-
made nuclear explosion took place, a great
mushroom cloud rose above the blast,
giving an iconic signature to what has ever
since been known as the Atomic Age. The
official government radiological report on
Trinity published in 1982 stated that, “A
column of smoke and debris rose as high
as 15,000 feet before drifting eastward...



Offsite monitoring teams in an area
northeast of ground zero encountered
gamma readings ranging from 1.5 to 15 R/h
(Roentgen per hour) two to four hours after
the detonation.”

In his reflections, Oppenheimer again
added a great emotional and artistic bend
to Trinity. He stated that the explosion
reminded him of a line from the Hindu
holy text called the Bhagavad-Gita. He later
stated: | remembered the line from the Hindu
scripture, the Bhagavad-Gita. Vishnu is trying
to persuade the Prince that he should do his
duty and to impress him takes on his multi-
armed form and says, “Now, | am become
Death, the destroyer of worlds.”

No one recalls Oppenheimer commenting
on that at the time. Physicist Frank
Oppenheimer, who stood right beside

his brother, only remembers “Oppie”

(as everyone called him) saying simply:

“It worked.” Shortly after the war,
Oppenheimer did publicly comment on that
moment at Trinity:

We knew the world would not be the same.

A few people laughed, a few people cried.
Most people were silent. . . We thought of the
legend of Prometheus, of that deep sense of
guilt in man’s new powers, that reflects his
recognition of evil, and his long knowledge of

it. We knew it was
a new world...

As the Trinity

test unfolded, the
sure-fire Little Boy
bomb components were already being
loaded aboard the USS Indianapolis in

San Francisco Bay. The war with Japan
ended with the atomic bombing of two key
Japanese cities. America did not have to risk
a million estimated U.S. casualties. Nor did
Japan lose as many as had been estimated
in a D-day style conventional invasion of
the mainland. Of course, many scholars
have argued the Japanese would have had
to eventually sue for peace. Yet, the fact
remains that the plans for the invasion of
Japan were already in motion by August

of 1945 and scheduled for that fall. The
invasion would have taken place as would
have the continued mass fire bombings of
cities which had already proved far more
destructive than both atomic bombings.
Oppenheimer, in fact, commented at the
time of the bomb’s early development that
it was more of a psychological weapon than
a strategically useful device considering the
limited number of devices available.

Yet, the bigger significance of Trinity is the
war that did not follow the Second World
War. The concept is as controversial as

Robert J. Oppenheimer

TRINITY: THE DAY THE WORLD CHANGED

the decision to use the bomb on Japan.
Although, many do subscribe to this theory
that nuclear weapons, even with current
problems of proliferation, have created a true
deterrent to another world war. Admittedly,
while nuclear weapons have not prevented
conventional wars, and although they do hold
us hostage to our own invention, we have yet
to face another world war since the dawn of
the atomic age.

Others argue that nuclear weapons

have only made war a civilization-ending
proposition. It is worth paraphrasing the
respected pacifist Albert Einstein, who had
originally lobbied President Roosevelt for
an atomic bomb project out of fear that
Nazi Germany might get it first.

Einstein later stated, “The splitting of

the atom changed everything, except

the way we think.” Certainly, as Robert
Oppenheimer described almost 75 years
ago, there is no doubt that Trinity was the
day the world changed.

Michael Hall
Executive Director
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