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SANDIA IS A FEDERALLY FUNDED
RESEARCH AND DEVELOPMENT CE
MANAGED AND OPERATED BY

National Technology & Engineering FEE GG
Solutions of Sandia, LLC, a wholly | Nationa

owned subsidiary of Honeywell 8 Laboratori@s
International Inc.: 2017 — present | '

Government owned, contractor operated
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1950s 1960s 1970s

Evolving

Cuban missile Broader national
crisis & Vietnam Stockpile national by | security

Arms race War stewardship security challenges
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Security
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Global
Security
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NUCLEAR DETERRENCE IMPERATI

Our primary mission drivers

stockpile
Continue the safety, security, and reliability of the curt
through Annual Assessment, surveillance, limited life
exchanges, significant finding investigations

I Nto the futull

Ensure U.S. nuclear deterrent effectiveness by extending warhead life
and maintaining readiness to counter emerging and unconventional
nuclear deterrent threats through Life Extension Programs, Alterations,
Modifications, Technology Maturation, as well as Advanced &
Exploratory work

Capabilities &
Operations

Steward the long-term vitality of our capabilities,
infrastructure, and operations

Continue the persistent commitment to world-class, multi-disciplinary
staff, state-of-the-art labs, equipment, facilities, and safe/secure/quali
affordable operations
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Warhead systems
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Production agency
* Neutron generators
* Sandia external production

Microelectronics

* Thermal battery backup
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NATIONAL SECURITY PROGRAMS

Strengthens our nation’s defenders

Surveillance &

Information operations

Integrated

ry systems Proliferation assessment
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* Perform fundamental and applied R&D
to support the resilience and security of

the nation’s energy system

Provide protection for our nation’s digital
and physical critical infrastructures

Reduce U.S. vulnerability to chemical,
biological, radiological, and nuclear threats

erate transformative innovations in the
ortation sector through foundational
al and computational research
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ADVANCED SCIENCE & TECHNOLOGY
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Reentry Systems Contested, Degraded Intelligence, Space Systems
& Rockets or Operationally- Surveillance &
limited (CDO) Reconnaissance
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Hardware, firmware, and software design, development, operations, and maintenance for space and
satellite applications
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High Resolution
SAR/VideoSAR

SANDIA LAB NEWS

IED detector developed by Sandia
Labs being transferred to Army

Copperhead Synthetic Aperture Radar
system helps troops by detecting IEDs day
or night, in any weather.

High
CCD/VideoCCD
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500 lbs

Terminal Fix System (TFS)
SAR

SAR Target Recognition & Inertial Terrain Aided Lynx Multi-Mode Radar CCD
Location System (STARLOS) Guidance (ITAG) & GMTI

’

Developed
for a Class |
UAV

D Detection

65 Ibs R \I/attiablg
AR Copperhead Multi-mode CSOISWAP

Improving radar performance & reducing SWAP for three decades
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SAR imagery integration into PED cycle is difficult at best.




Maritime & Littoral

C-IED & Route Reconnaissance

Patterns of Life
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Spotlight
SpotDwell

Circle

Stripmap

Arbitrary Stripmap
CCD/NCP

IFSAR
VideoSAR/VICTR
GMTI/DMTI
Wide Area Search

High Range Resolution

As new radar modes are developed they can be integrated into existing Sandia radars during

product improvement phases without redeveloping the entire system
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This is VideoSAR footage of a
gate at a facility. The video shows
vehicle traffic moving through the
gate. As the vehicles are in motion
their location is indicated by a
shadow. As the vehicles stop the
reflected energy of the vehicles
fall on top of the shadow. Once
the vehicle continues in motion
the shadow 1s again visible. The
lines moving across the screen are
Doppler shifts caused by the

moving vehicles.
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Advanced RF Systems:

| We perform research & development of novel RF . )
systems of consequence that target maximized / A N ‘ , :
asymmetry in the U.S. favor. ' ‘ ' ' I

Our RF Superiority focus is driven by systems thrusts in:
1. Global Special Communications . - , ' ;
2. Dominance of the Electromagnetic Spectrum (EMS) ‘ | : T |
3. Future Strength

RF, EO/IR, Radar
Measurements
- . _,_
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The NPC & Electronics systems organization are technical leaders in avionics, highly-complex

electronics, software and algorithm and inertial navigation systems (INS) utilized across our aerial
vehicle programs.

Hypersonic is defined as five times the speed of sound. The speed of
sound is the basis for a unit called Mach Number.

« A mile is 5280 feet, so the threshold for hypersonic flight is about
a mile per second, or Mach 5.

Engineering Challenges:

Vehicle shape changes in hypersonic flight, creating challenges
for flight control

Difficult to simulate velocity, temperature, and Mach nhumber on
the ground

Difficult to design sensors & actuators that can operate in a
hypersonic flight environment

Calculations are extremely time consuming
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GPS World Magazine

Demand rises for defense solutions
in NAVWAR and GPS-denied
environments
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Detected SEUs will be correlated to ISS radiation and environmental monitored data.
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|

Value in polarimetric SAR is not in visual comparison of individual channel (HH, VV, HV) backscatter intensity
maps, but rather in the inference of undetlying scattering mechanisms from these independent phase coherent
measures

Scattering
Mechanism
Color Code

[ ] Even Bounce
[ Volumetric

[ ] Bragg Surface
[l Helical
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DeHavilland DHC-6 “Twin Otter” research aircraft operated for Sandia by Twin Otter International
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Technical Specifications

NVIDIA Volta™ architecture with 384 NVIDIA CUDA cores and 48
Tensor cores

5.5 TFLOPS [FP16)

11.1 TOPS (INT8]

4.1 TFLOPS (FP16)

DL Axkelersur 8.2 TOPS [INT8)

&-core Carmel ARM v8.2 64-bit CPU, 8ME L2 + £4MB L3

.U"”

8GB 256-bit LPDDR4x - 1333 MHz - 85.3 GB/s

Three multi-mode DP 1.2a/e DP 1.4/HDMI 2.0 a/b

Storage 32GB eMM

7-Way VLIW Vision Processor
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2x464 MP/sec

2x 4K @ 30 [HEVC)

6x 1080p @ 60 [HEVC]
14x 1080p @ 30 [HEVC]
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Video Encode

2x690 MP/sec

2x 4K @ 40 [HEVC)

4x &K @ 30 [HEVC]

12x 1080p @ 60 [HEVC]
24x 1080p @ 30 [HEVC)
16x 1080p @ 30 [H.264)

Video Decode

xavier/






