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History of Los Alamos

» Fission was first produced in Nazi Germany in late
1938.

 Albert Einstein, at the urging of Leo Szilard, wrote to
President Roosevelt in August 1939.

* In September 1939 the Germans and the Soviets

invaded Poland.
« Japan attacked Pearl Harbor on December 7, 1941.

PASSES MUST BE
PRESENTED TO

* In April 1943, the first technical conference was held in
Los Alamos.
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« Two entirely different types of nuclear bombs were
completed in ~27 months. <

« The world’s first nuclear test was conducted on July 16, %
1945.

« The deployment of 2 nuclear weapons in 1945 helpe&;-{ B\
end WWIL. e SN
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Los Alamos Following WWI|I

« The first “Soviet” atomic bomb was tested in August 1949.

 Between 1945 and 1992, the United States conducted well over a thousand
nuclear tests.

* The United States conducted its most recent nuclear test in September 1992.
* On October 2, President Bush announced a moratorium on testing.
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Nuclear Deterrent

» Roles of U.S. Nuclear Weapons
— Deter nuclear and conventional attack

— Assure U.S. allies and partners
— Achieve U.S. objectives if deterrence fails
- Hedge against future uncertainty

“A strong, continuing deterrent is critical to our nation’s security. Nuclear war
cannot be won, and therefore it must never be fought. And so, to preserve the
peace we must be ready for war.”

- Gen John Hyten, Vice Chairman, Joint Chiefs of Staff

“The U.S. nuclear deterrent has been the cornerstone of our national security
and global stability for more than 70 years, and its credibility serves as the
ultimate insurance policy against a nuclear attack.”

- Hon. Lisa Gordon-Hagerty, Former Under Secretary for Nuclear Security,
DOE
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Stockpile Stewardship

 In the absence of nuclear testing, we are tasked with assessing our stockpile.

« By law, Los Alamos Director reports on the state and health of the Nation’s
deterrent.

« DOE/NNSA'’s annual Stockpile Stewardship and Management Plan:

« Maintain the safety, security and effectiveness of the nation’s nuclear deterrent
— Experiments
— Modeling and simulation

« Stockpile challenges are increasingly complex as systems continue to age
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DARHT is a key facility for Stockpile Stewardship.

Dual Axis Radiographic Hydrodynamic Test Facility
» World-class X-ray radiography for dynamic non-nuclear tests

« 2, orthogonal, Linear Induction Electron Accelerators
- Axis 1: 60 ns, 20MeV, Single Pulse Machine
— Axis 2: 1.6usec,16.5MeV, Multi-Pulse Machine

* Provides crucial data to support the Department of Energy’s Stockpile
Stewardship Program
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DARHT
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The Los Alamos Gamma Ray Camera (GRC)

 LANL GRC'’s are the largest, fastest, and
most sensitive detectors in the world and
are capable of capturing sub-millimeter
resolution radiographic images through
more than a foot of steel.

« Combine resolution, speed, efficiency and
sensitivity

Sensitivity

Efficiency ’Ill Resolution ' I =

Speed
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Lu,SiO;:Ce (LSO) Segmented Scintillator

* 45 cm diameter, 1.1mm pitch, 4cm thick
 Focused

- Reduced Parallax
« High Light Output
- 30,000 photons/MeV
» High Density
- 7.4 glcc
- High Conversion Efficiency

« Fast Decay
- Single, 40nsec component

* Low Index of Refraction
- Efficient Lens Coupling
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Basic Lens-Coupled Camera

1
. : oC ——
« Convert x-rays to visible light DOE 1
» Fast, dense scintillator required 1+—
: n
* Lens COUple Ilght to a detector where 7 is the number of photons recorded
» Direct coupling and fiber coupling also possible per x-ray absorbed in the scintillator

* High gain in the scintillator mitigates light loss due to lens

\ "-. ‘r-~x rays

1,,,.8M 2QECCD

n=

T 8n “F2(1+ M)
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Radiographic System Design

Key Design Variables and Limitations
Magnification -~ &< > Object Resolution & Source Blur
Source Geometry and Size = « ~ Source Blur
Source Duration = « ~ Motion Blur

Object Velocity - o« ~ Motion Blur

Adequately Sampled Signal

Detector

Aliased Signal Due to Undersampling

Detector Pixel Geometry (dy,d,,d;) - <X  Detector Blur Source
ur

» Detector Pixel Size
» Object feature size
» Magnification _ oc=1 > Aliasing
Scatter. « Object Density

X A“asmg X-Ray Source

xplosive
bjeCt

"

Scattered
Ray

Detector
< Blur

Radiographic Magnification: m=b/a + 1

| a | b |t |

Shutter Duration=1 sec
1.5 ft. of blur @ Object
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Radiographic Chain
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Typical Test Object Radiograph
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DARHT Video

« We are trying to image and reconstruct dynamic material behavior under
extreme conditions.

* https://www.youtube.com/watch?v=FOCJCsC8qgl4
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