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Sandia launches a bus into space
HOT SHOT sounding rocket program picks up flight pace

By Troy Rummler

andia recently launched a bus into space.
: S Not the kind with wheels that go round
and round, but the kind of device that links
electronic devices, such as commonly used USB
cables, short for “universal serial bus.”

The bus was among 16 total experiments
aboard two sounding rockets that were launched
as part of the NNSA's HOT SHOT program,
which conducts scientific experiments and tests
devel oping technol ogies on honweaponized rock-
ets. The flights took place April 23-24 at the Labs’
Kauai Test Facility in Hawaii.

The pair of flights marked an increase in the
program’s tempo.

“Sandia’s team was able to develop, fabricate,
and launch two distinct payloadsin less than 11
months,” said Nick Leathe, who oversaw the
payload development. The last HOT SHOT flight
— asingle rocket launched in May 2018 — took
16 months to develop.

Sandia, Lawrence Livermore National Laboratory,
Kansas City National Security Campus and the
Atomic Weapons Establishment in the U.K. pro-
vided experiments for this series of HOT SHOTSs.

SECOND TIME’SA CHARM — A sounding rocket designed and launched by Sandia lifts off from the Kauai Test
Facility in Hawaii on April 24. Photo by Mike Bejarano and Mark Olona — CONTINUED ON PAGE 2

New look at old data leads to cleaner engines

Work unlocks new avenue for research at Sandia’s Combustion Research Facility

By Michael Padilla

New insights about how to understand and ultimately control the chem-
istry of ignition behavior and pollutant formation have been discovered in
research led by Sandia. The discovery eventually will lead to cleaner, more
efficient internal combustion engines.

“Our findings will allow the design of new fuels and improved combus-
tion strategies,” said Nils Hansen, Sandia researcher and lead author of the
research. “Making combustion cleaner and more efficient will have a huge
impact, reducing energy use around the globe.”

The work, which focuses on the chemical science of low-pressure flame
measurements, is featured in the Proceedings of the Combustion Institute
and was selected as a distinguished paper in Reaction Kinetics for the 37th
International Symposium on Combustion. Authors include Nils, Xiaoyu He,
former Sandiaintern Rachel Griggs and former Sandia postdoctoral fellow
Ka Maoshammer, who is now at the Physikalisch-Technische Bundesanstalt
in Germany. The research was funded by the DOE’s Office of Science.

Creating a massive dataset of flames and fuels

The team combined the output from carefully controlled measurements
on awide range of fuelsinto a single categorized and annotated data set.
Correlations among the 55 individual flames involving 30 different fuels
were then used to reduce the effects of common uncertainty sources, identify
inconsistent data and disentangle the effects of the fuel structure on chemical
combustions pathways that lead to harmful pollutants. An initial analysis
considered relationships among peak concentrations of chemical intermediates

. ' . PRECISION EQUIPMENT — Nils Hansen, shown here assembling equipment in the
that play arole in molecular weight growth and eventual soot formation. Combustion Research Facility, says new insights on how to control the chemistry of igni-
tion behavior and pollutant formation will lead to the design of new fuels and improved
— CONTINUED ON PAGE 7 combustion strategies. Photo by Dino Vournas

USAF Thunderbirds Show

The U.S. Air Force Air Demonstration Squadron, better known
as the Thunderbirds, performed at Kirtland Air Force Base
recently to an enormous crowd. See photos on Page 7.
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Strategic priority
No. 2 prepares
for future
nuclear deterrent

By Steve Girrens
Associate Labs Director
for Nuclear Deterrence

Today, more than ever, there is urgency
for Sandia’s Nuclear Deterrence portfolio to
implement strategic initiatives that explore,
research and refine “big ideas” and innovative
approaches for nuclear deterrence on the 15- to
20-year time horizon, and in many cases much
sooner. Such initiatives are the focus of our
Labs-level strategic priority No. 2 — Maintain
an Agile and Effective Nuclear Deterrent.

In developing the Labs’ strategy, senior
|eadership and the strategic planning team
reviewed many national security strategies,
including the NNSA Strategic Vision, DOE
Strategic Plan, Nuclear Weapons Council
Strategic Plan and the Stockpile Stewardship
Management Plan, among others.

One fundamental change outlined within
the 2018 Nuclear Posture Review is that we
must again be cognizant of areturn to great
powers competition, as well as emerging
adversaries in an uncertain, changing global
landscape. Labs Director Steve Younger has
stated that Sandia’s long-range view can help
the nation avoid technology surprise.

As stated in Sandia’s strategic direction
document, Creating the Future, we must
“become more agile in our development
process’ in order to meet emerging threats.
“We must match and surpass our adversaries’
development speed and find ways to leapfrog
technology insertion into our weapons. Our
development must be tailored to meet an
increasingly dynamic adversarial threat.”

The strategic direction document outlines

ok

DETERRENCE STRATEGY — Steve Girrens said that implementing strategic priority No. 2, Maintain an Agile and
Effective Nuclear Deterrent, will take the involvement of everyone at the Labs.

priority No. 2 begins to address how we do this.
As Sandia’s core mission, our Nuclear Deterrence
imperative is both present and future-focused:
deliver a safe, secure and effective U.S. nuclear
deterrent today and into the future. Priority no.

2 drives our mission forward, and it must also
strengthen all the other priorities.

It’s a symbiotic relationship. Our Labs-level
priority has specific goals and objectives, such as
dramatically reducing development cycle times
and working National Security Enterprise-wide on
maximizing production capacity, including figuring
out new architectures, materials and capabilities
needed for our nation’s future deterrent.

These initiatives also help us fully engage the
weapons workforce in exciting, innovative work.
The strategic direction document states, “We must
be careful not to lose the capability to design new
nuclear weapons. If left to atrophy, such a capabil-
ity would be difficult to reacquire in the absence of
nuclear testing. While executing (our core) life-ex-
tension programs and alterations, we must find
ways to retain and exercise the design capability.”

Forward-leaning programs, such as our HOT
SHOT sounding rocket program under NNSA's
direction (see story, Page 1), help us exercise these
creative muscles and invigorate staff within the
Labs and across the National Security Enterprise.
Sandia designed HOT SHOT as alow-risk program
to encourage exploration, which further augments
NNSA’s ability to flexibly adapt weapon systems to
meet urgent needs. Thiswork could help cut research

Photo by Randy Montoya

and development time for new weapon systems
from as many as 15 years to less than five.

Teaming for results

A multidisciplinary team from across the
Labs is working to ensure this strategic pri-
ority receives high-level attention and makes
ongoing progress toward its long-term goals
and 2019 deliverables. They meet monthly to
track progress and provide quarterly reports
to myself and director Scott Holswade, the
Nuclear Deterrence priority team lead who
also overseesthe HOT SHOT program.

Sandidspriority No. 2 iseffectively a
Labswide initiative because it will take the
involvement of every mission and mission-en-
abling division to move forward and get it done.
Successwill requireall of us. If you'reinterested
in learning more about this corporate priority, you
can reach out to team facilitator Donna Robertson.

Programs to extend the life of the current
stockpile are Sandia's top priority but should
not be our only focus. Strategic, long-term
preparation that starts today is exciting and
allows us to manage these programs with the
continued sustainment of the engineering and
science-based capabilities required to carry
out our Nuclear Deterrence mission now and
into the future. This balance of immediate
mission-critical work and preparation for the
future more than motivates me to come to
work each day. (@

SANDIA

what we should be doing, and our work on
PUBLISHED SINCE 1949

Managed by NTESSLLC for the National Nuclear Security Administration

Sandia National Laboratories
Albuquerque, New Mexico 87185-1468
Livermore, California 94550-0969
Tonopah, Nevada | Nevada National Security Site
Amarillo, Texas | Carlsbad, New Mexico | Washington, D.C.
505-844-0587
505-844-8009
505-845-0612
505-844-2502
505-844-5605
925-294-6452

Jim Danneskiold, Acting Editor
Darrick Hurst, Managing Editor
Laura Hatfield, Production

Tim Deshler, Production and Web
Randy Montoya, Photographer

Paul Rhien, California Site Contact

CONTRIBUTORS
Michelle Fleming (ads, milepost photos, 505-844-4902),

Neal Singer (505-846-7078), Stephanie Holinka (505-284-9227),

Kristen Meub (505-845-7215), Michael Baker (505-284-1085),
Troy Rummler (505-284-1056), Manette Fisher (505-844-1742),

Valerie Alba (505-284-7879), Meagan Brace (505-844-0499),
Melissae Fellet (505-845-7478), Lucian Frank (505-844-2020),

Jim Danneskiold, manager (505-844-0587)

Classified Ads 505-844-4902

Sandia National Laboratoriesisa multimission laboratory managed
and operated by National Technology & Engineering Solutions
of Sandia, LLC, a wholly owned subsidiary of Honeywell
International Inc., for the U.S. Department of Energy’s National
Nuclear Security Administration under contract DE-NA0003525.

Published on alternate Fridays by Internal, Digital
and Executive Communications Dept. 3651, MS 1468

LAB NEWS ONLINE: sandia.gov/LabNews

® LABNEWS Notes

EDITOR'SNOTE: Lab News welcomes guest columnists who wish to tell their own “Sandia story” or

offer their observations on life at the Labs or on science and technology in the news. If you have a column
(500-800 words) or an idea to submit, contact the Lab News staff, listed at left.

HOT SHOT sounding rocket

CONTINUED FROM PAGE 1

The rockets al so featured several improve-
ments over the one launched last year, including
new Sensors to measure pressure, temperature and
accel eration. The additions provided researchers
more details about the conditions their experiments
endured while traveling through the atmosphere.

The experimental bus, for example, was tested
to find out whether components would be robust
enough to operate during arocket launch. The new
technology was designed expressly for power dis-
tribution in national security applications and could
make other electronics easier to upgrade. It includes
Sandia-devel oped semiconductors and was made to
withstand intense radiation.

Sandiais planning another pair of launches
this summer.

The name HOT SHOT comes from the term
“high operational tempo,” which refersto the
relatively high frequency of flights. A brisk flight
schedule allows scientists and engineers to perform
multiple testsin a highly specialized test environ-
ment in quick succession.

For the recent flight tests, one Sandia team
prepared two experiments, one for each flight, to

observe in different ways the dramatic temperature
and pressure swings that are normal in rocketry but
difficult to reproduce on the ground. The researchers
are aiming to improve software that models these
conditions for national security applications, and
they are now analyzing the flight data for discrep-
ancies between what they observed and what their
software predicted. Differences could lead to scien-
tific insights that would help refine the program.

Some experiments dso sudied potentid further
improvementsfor HOT SHOT itsdlf, indluding additively
manufectured partsthat could beincorporated into future
flights and instruments measuring rocket vibration.

The sounding rockets are designed to achieve an
altitude of about 1.2 million feet and to fly about
220 nautical miles down range into the Pacific
Ocean. Sandia uses refurbished, surplus rocket
engines, making the test flights more economical
than conventional flight tests common at the end of
atechnology’s development.

The HOT SHOT program enables accel erated
cycles of learning for engineers and experimentalists.

“Our goal isto take a 10-year process and trun-
cateit to three years without losing quality in the
resulting technologies. HOT SHOT is the first step
in that direction,” said Todd Hughes, NNSA's HOT
SHOT federal program manager. (@
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Labs’ green allstars

honored on Earth Day

L

EARTHY CONVERSATION — Steve Curwood, host of National Public Radio’s science program “Living on Earth,”
talked with Sandia staff and viewed Earth Day exhibitsin the lobby of the Steve Schiff Auditorium following his talk on the

economics of renewable and non-renewabl e energy.

Photo by L onnie Ander son

EARTH DAY 2019: ‘The most
endangered species on Earth is us’

By Shelley Kleinschmidt

Stark contrasts between the costs of climate
disruption brought on by the fossil fuel economy
and the value of investments in technology that
could lead to a more sustainable future were
the focus of Sandia’s keynote Earth Day talk by
well-known journalist Steve Curwood.

Curwood, executive producer and host of public
radio’s “Living on Earth,” spoke about “Investing
in the New Energy Economy” to an audience of
more than 200 in the Steve Schiff auditorium.

His presentation examined the complexities of a
transition from an energy portfolio dominated by
fossil fuels, potential technological developments
and future changes to the energy grid.

Faculty associate of the Harvard University
Center for the Environment and professor of
practice at the University of Massachusetts,
Boston, Curwood shared thought-provoking
insights and historical perspectives on the global,
national and social aspects of renewable and
non-renewable energy sources.

Whileit'srelatively easy to harvest energy
from renewabl e resources such as solar, wind and
nuclear power, the storage and distribution of
that renewable energy is a much greater and more
expensive challenge, he said.

Curwood illustrated the economic value of
renewable energy storage and overhauling the elec-
tric grid by noting the unprecedented recent costs
of climate-fueled storms, rising water levels on the
coasts and devastating fires across the country.

Trees vs. C02

Reminding the audience that trees are the most
efficient way to reduce atmospheric carbon diox-
ide, he pointed to some difficult tradeoffs. To halt

globally destructive deforestation or to dramati-
cally reduce the need for coal-fired power, soci-
eties must find ways to replace the livelihoods of
those dependent on such industries.

Such dilemmas come from “not having the
connections with each other necessary to imple-
ment the changes we need,” he said. “It’s both
our challenge and our opportunity. Ecology is
systems thinking, and we need the people part
and the connections among us.”

Curwood advocated for scientific literacy and
education. Understanding nature and habitat
is desperately needed as an anchor to support
enduring solutions to climate disruption, he said.

“The most endangered species on Earth isus,”
he said. “What do you do with endangered species?
You protect their habitat.” To succeed in doing so,
Curwood said citizens must use their socia capital
to build connections with one another.

New energy economy

Curwood told the audience that contributing to
the new energy economy could be as simple as
sharing information about the soon-to-decrease
solar tax credit or as substantive as adding solar
photovoltaics to a home.

After the talk, Curwood shared more advice.

“Look most closely at companies’ environmen-
tal, socia and governance standards. How respon-
sible are they being as acompany?’ he asked. “Do
you want to invest in abank that isinvesting in a
bunch of coal-fired power plants?”

In the auditorium lobby after the talk, attendees
browsed through 17 booths that provided resources
and interactive opportunities for Sandia staff to learn
more about reducing their environmental footprint
at work and at home. There they learned how to
join the Zero Waste Challenge, and more than 115
signedup. (@

By Shelley Kleinschmidt

A highlight of Sandia Earth Day
activities was presentation of

five Environmental Excellence
Awards, which showcase the work
of Sandia staff who have led innova-
tions that reduce the Labs’ environ-

mental impact.

Winners included Nathan Golden for
the Resource Conservation Award:
SandiaNM Corporate Moves
Service Goes “ Green;” and Schylar
Malone for the Greenie Award:
Recycling Hero Transforms the
Customer Funded Record Center.

Other award winners were;

Grassroots Award -
Reapplication
Welcome Baskets

Ann Ryder, Jordan Olivas-Kelcourse,
Kelsey Noga, Lori Wilson

Above and Beyond
Award - Tritium Lab
Hood and Associated
Equipment Removal

Dale Zschiesche, Justin Griffin,
Steven Bonadore, Jason Mays,
Michael Garcia, Caitlin Taylor,
Luke Paulus, Matthew Burris,
Tyson Nemudrov, Douglas Evans,
David Martinez, Daniel Valerio,
Patrick Apodaca, Wayne Miller,
John Thomas III, Sean Kehoe,
Alex Lovato, Jeffery Mccracken,

Michael Esquibel

Sequoia Award -
Implementation of
Universal Waste

Jesse Farr, Lyndsy Ortiz,

Karli Massey, Nicholas Massey,
Kelly Hennessey, Paul Sabia,
Alexander Voges, Jorge Martinez,
Linda Gonzales, Christopher Dean,
Anita Reiser, Dwayne Hartranft,
Craig Wood, Watasha Budlong

~exceptic
in the nat

FROM CONGRESSTO
MESA — U.S. Rep.
Xochitl Torres Small, who
represents southern New
Mexico, toured Sandia |ast
week. At the Microsystems
Engineering, Science, and
Applications complex,
(left to right) Sandia

Field Office Manager Jeff
Harrell, Rep. Torres Small,
and Labs Director Steve
Younger listen as Kalia
Raby, senior manager for
advanced complimentary
metal -oxide semiconduc-
tors, talks about the work
at MESA. The congress-
woman also received brief-
ings on nuclear deterrence
and hypersonics during her
tour of the Labs.

Photo by Randy M ontoya
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NEW ROBOTS, NEW TRICKS

Commerce’s National Institute of Standards and Technology.

ROVING ROBOTS— In this Robot Rodeo challenge, bomb sguad teams maneuvered robots through multiple timed obstacle courses set up in a hangar by the U.S. Department of

Rodeo challenges robots, bomb
squads with innovative scenarios

By Manette Newbold Fisher
Photos By Randy Montoya

paredness skills during Sandia’s five-day Robot Rodeo and Capability
Exercise last month.

Twelve scenarios involving vehicles, simulated terrorist events and timed
obstacles were set up from May 13-17 around Sandia and Kirtland Air Force
Base for the military and civilian teams. The event, which tests bomb squad
teams to their limits, takes a year of planning and collaboration with multiple
agencies and volunteers, said Sandia robotics manager Jake Deuel.

One of the volunteers, retired Marine Judy Ellis, helped the 21st U.S.
Army Explosives Ordnance Disposal team with the mock explosives chal-
lenges this year. She has been participating in the Robot Rodeo for four
years in various capacities, helping at scenario sites and even volunteering
on teams that were shorthanded.

Ellis, who lives in Belen, was one of the first female bomb techs in the
Marine Corps, graduating from EOD training in 1981. She said the tools she
used as a bomb tech consisted of atool bag or belt, not a bomb protection
suit and robots.

“I really enjoy keeping up with the latest technology, learning the robots
and getting proficient,” Ellis said. “My training was years ago, but being a
bomb technician, alot of the basic concepts don’t change. Now | like watch-
ing the new technicians learn and grow and sometimes I interject a little old-
school wisdom. Overall, I enjoy how hard these guys work and seeing how
talented our young bomb squads are.”

B omb sguad teams from coast to coast challenged their emergency pre-

‘Lucky 13’ provided many firsts

The 13th annual event offered many first-time scenarios with the help of
external agencies. Jake said this was the first year Sandia hosted teams from
both sides of country: the Riverside County Sheriff’s Office from California
and two Navy teams from Virginia.

The Albuquerque International Sunport and the Transportation Security
Administration in Albuquerque teamed with Sandia for the first time to
support a cargo airplane scenario, and an inaugural Albuquerque Transit
Department scenario incorporated a city bus.

Representatives from the Waste I solation Pilot Plant in Carlsbad also

joined the Robot Rodeo this year and set up two scenarios in a Sandia ware-
house. In one of the challenges, teams used a virtual training system to detect
simulated radiation sources.

Original challenges involving mannequins representing terrorists and a
tunnel with simulated traps took place at Sandia’'s National Solar Thermal
Test Facility, with help from Kirtland Air Force Base.

Jake said other organizations that pitched in include the Army, which
donated a two-armed robot. The U.S. Department of Commerce’s National
Institute of Standards and Technology made a return to the event and set up
obstacles in a hangar where robots maneuvered up and down stairs, around
tight corners and through dark spaces.

The multi-organization effort pays off every year, Jake said. He called this
year, “Lucky 13.”

“The Robot Rodeo gives agencies and bomb sgquads a chance to work together
in no-harm, no-foul scenarios,” Jake said. “There’s great synergy here.” (@

LUCKY 13 — Inside a Sandia training facility, robots maneuvered to find simulated
explosives. The Labs hosted the 13th annual Robot Rodeo in May.




SANDIA LAB NEWS | June7,2019 5

. g 5 = _ [+
! s o — £ R,

TOWER OF TERROR — Two Robot Rodeo scenarios took place at Sandia’'s National Solar  FRIENDLY COMPETITION — Staff Sgt. Michael Marquez of the March Air Reserve
Therma Test Facility with the help of Kirtland Air Force Base. One challengeinvolved manne-  Base in California works through one of the bomb sguad scenarios during the Robot Rodeo.
quins that represented terrorists rappelling with mock explosives. The weeklong event is a competition for civilian and military teams.
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INSPECTOR GADGET — A robot searches for amock suspicious device inside an airplane during Sandia's Robot Rodeo SYNERGY — Manager Jake Deuel is pictured with Robot
and Capability Exercise. Twelve scenarios were set up for military and civilian bomb sgquad teams to work through during Rodeo volunteer Judy Ellis, one of the first female bomb
the five-day event. techs in the Marine Corps. (Photo courtesy of Jake Deuel)

Robot Rodeo

and Capability
Exercise

Kirtland Air Force Base Explosive
Ordnance Disposal Team

21st U.S. Army EOD group, Kirtland
Air Force Base

Albuquerque Police Dept.

Dona Ana County Sheriff's Office E ' 4 11T :
Yo A8 . 4 ,r;v - [ .. & 4
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CARGO SEARCH — Two Robot Rodeo scenarios incorporated a decommissioned 727 jet plane. Teams used robots to find
mock suspicious devicesinside the belly and cabin of the plane.

New Mexico State Police
Two Navy EOD Teams, Virginia
Holloman Air Force Base EOD
Dallas/Fort Worth Airport Police

Fort Worth Police Dept.
and Fire Dept.

Plano Police Dept., Texas

Riverside County Sheriff's
Office, California

iz

STAIR STEPPER — Bomb squad teams used robots to maneuver up and down stairs, open and close doors and inspect
locations where mock explosives were located.

March Air Reserve Base, California
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Pilot program prepares future leaders

By Melissae Fellet

Thirty Sandia employees, working in depart-
ments ranging from engineering to security,
recently finished a deep dive into leadership skills
through the Future Leaders Pathway program. The
seven-month pilot program provided an opportu-
nity for partnership building across the Labs, iden-
tifying professional strengths through classroom
activities, group projects and self-reflection about
career goals and persona motivations.

“1 thought about the term leader in a broader
context after this program,” said Rachael Gutierrez,
in partnership and planning in facilities at Sandia/
Cdlifornia. “I learned about how my skills could
benefit other groups across the Labs.”

Starting in July 2018, 25 employees from
Sandia/New Mexico and five from Sandia/
Californiamet in Albuguerque every other month
for courses about |eadership, teamwork, network-
ing, strengthening personal resiliency and bring-
ing visionsto fruition. The classes were taught
by Sandialeaders, an Olympic pentathlete, and
business professors from Case Western Reserve
University, the University of Texas, Austin, and the
University of California, Los Angeles.

Some meetings also involved small-group ses-
sions with senior leaders and managers. “ Those

SANDIA’SFUTURE — Graduates of the first class of the
Sandia Future Leaders Pathway program enjoy lunch with
their networking session. The students are (I€ft to right) Steve
Hau, John Mersch, Justin Martinez, Miguel Palaviccini, Kavit
Kumar, Meaghan Chelucci and Rachagl Gutierrez.

Photo courtesy of Rachael Gutierrez

sessions were valuable because they allowed usto
ask questions that we wouldn’'t have the opportu-
nity to otherwise,” Rachael said.

Janice Duis, a leadership and organizational
development specialist at the Labs, and a team of
volunteers from across the Labs helped craft the
content based on feedback from focus groups and
the needs assessment of early-career employees.
“The goal of the program was to build leaders
who could competently and confidently step into
leadership roles, whether formally or informally,”
Janice said.

The group divided into four teams, each spon-
sored by an associate Labs director, to explore
issues such as attraction and retention, onboard-
ing, recognition and program improvement. Each
team selected a topic and created a presentation
to senior leadership. Then team members made
recommendations based on their perspective from
working less than five years at the Labs.

Several participants agreed that one of the most
valuable parts of the program was working with
colleagues from diverse professional and academic
backgrounds. Those connections helped them
expand their networks to departments and divisions
where they did not have previous connections.
Following the lesson to maintain their networks,
Rachael said her team plans to stay in touch and
reconnect every few months.

The program also provided time for self-re-
flection that would have been hard to find in a
standard work day. Before the program, Steve
Hau, a business development specialist at Sandia/
California, wondered if his easygoing manage-
ment style would be compatible with effective
leadership. “This program allowed me to see that
leadership could be a path for me with that per-
sonality trait,” he said.

Since the program ended in February, Justin
Martinez and severa other participants have been
promoted, and he said the program helped him
prepare for his new role. “I've immediately applied
the many lessons | learned.” Of the several lead-
ership courses he has taken at Sandia, Justin said,
“This one, by far, isthe best.”

Janice recommends that individuals with an
interest in leadership development start by talking
with their managers. @
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SANDIA CLASSIFIED ADS

AD SUBMISSION GUIDELINES

AD SUBMISSION DEADL INE: Friday noon before the
week of publication unless changed by holiday.

Questionsto Michelle Fleming at 505-844-4902.

TABLE, glass-top, 42-in.,
w/4 upholstered chairs,
neutral colors & design,
perfect for any décor,
excellent condition, $600.
Wells, 505-292-0179.

5TH WHEEL HITCH, Reese
16K, $150. Woods,
822-9561.

LOVESEAT, 2017, Crate &
Barrel, paid $849, asking
$500; have matching chair,

MISCELLANEOUS

TYPEWRITER, IBM correct-
ing Selectric 111, w/wheeled
cart, working, $100.
Lukens, 505-286-6482.

HANSELMANN POTTERY
DISHES, grain design,
157-pcs., primarily like
new, bought in 1980s, in
Corrales, $1,500. O’ Grady,
720-587-9857.

Submit by one of the following methods:

¢ EMAIL: Michelle Fleming (classads@sandia.gov)
e FAX: 505-844-0645

e MAIL: MS1468 (Dept. 3651)

TRANSPORTATION

’07 LEXUS ES350, good
condition, clean, runs great
w/145K miles, $4,900 OBO.
Nunez, 505-506-7619.

11 FORD F150 XLT, 4x4,
Triton, supercrew, 5.0L
V8, 6-spd. AT, new tires,
98K miles, good condition,
$17,000. Cover,
505-228-5337.

’13 SUBARU OUTBACK,
AWD, good condition,
270K miles, w/new engine
& transmission, $5,000.
Kennicott, 505-259-0826,
send text.

’17 CAMRY XSE, 2.5L,
4-cyl., sport-tuned suspen-
sion, Star Safety System,
w/blind spot monitoring,
<25K miles, $22,000.
Cover, 505-228-5337.

VACUUM, Dyson DC17,
asthma & alergy, nois-
sues, used for ~ 3 yrs., has
attachments, $100. Garner,
505-440-1718.

SOLAR POOL COVER, oval,
12" x 24', $40; Mocha Rect.
Coolaroo, $20; 18-ft. bam-
boo root barrier, $30; 125-ft.
18/5 sprinkler wire, $45.
Weagley, 505-385-4059.

TREADMILL, Weslow Ca-
dence G5.9i, hardly used,
$75. Hill, 505-610-2436.

ELECTRIC GUITAR, Gibson
SG Supreme, w/case,
fireburst finish, like new,
$1,800. Baca, 505-792-1941.

but can sell ea. separately.
Hussong, 280-4307.

ANTIQUE/VINTAGE
CLOCKS, wall/mantle/
floor, mechanically
driven, working, serviced,
excellent condition. Ross,
332-0659.

ADJUSTABLE BED PLAT-
FORM, queen, Tem-
pur-Pedic Tempur-Ergo, 2
yrs. old, mechanics barely
used, $700 OBO. Daniels,
228-261-1042.

GOLF CLUBS, King Cobra,
oversizeirons, 4-GW,
PW, Lamkin grips, used
7 rounds, excellent condi-
tion, $200 OBO. Holmes,
873-5255.

’13 BMW 128i, coupe, AT,
gray, 58K miles, $12,500.
Kelley, 309-826-1186.

’10 TOYOTA COROLLA S,
manual, white, 132K miles
$3,250. Puckett,
719-201-4348.

’11 FORD FUSION SEL,
4-dr., black exterior, tan
leather, heated seats, moon/
sun roof, 66K miles, very
clean, $10,000 OBO. Baca,
850-6213, text OK.

14 NISSAN ROGUE, 1 own-
er, no accidents, 63K miles.
Nguyen, 281-520-8868.

’05 CHRYSLER 300C, 5.7L,
66K miles, brand new tires,
excellent condition, $8,000

OBO. Florez, 505-205-4931.

14 RAM BIGHORN 1500,
4x4, air suspension, match-
ing shell, heated seats/
steering wheel, tow pkg.,
loaded, 97K miles, excel-
lent condition, $24,900.
Burr, 505-293-2588.

RECREATION

’18 LUNA LONE WOLF
EBIKE, full suspension,
2,500-W upgrade, new
condition, $2,400. Bab-
cock, 505-280-5744.

¢ INTERNAL WEB: Click on the News Tab at the top of the
Techweb homepage. At the bottom of the NewsCenter page,
click the" Submit a Classified Ad" button and complete

the form.

Due to space constraints, ads will be printed on a first-come,

first-served basis.

08 KEYSTONE COUGAR
5TH WHEEL CAMPER,
29-t., 2-bdr., excellent con-
dition, $14.000. Jones, 505-
730-0556, ask for Teresa.

14 TREK 1520 TOURING
BICYCLE, 58cm frame,
great condition, $450
OBO. Pokluda,
505-220-9840, ask for Gino.

’07 FOREST RIVER SA-
LEM LA 5TH WHEEL,
28-ft., 1 owner, well cared
for, 2 dlide outs, walk
around queen bed, day/
night shades, $10,500.
Victor, 505-220-1010.

REAL ESTATE

MOUNTAIN PROPERTY,
084 acres, Lot 39, Ponder-
osa Place, 0.6 milesfrom
La Cueva, 4 season access,
$58,000. Anaya, 505-310-
2545,

5-BDR. HOME, 2-1/2 baths,
2-car garage, 4,100-sq. ft.,
newly renovated, corner
lot, east of Tramway/
Rover, basement, modern,
1 lot from open space,
$550,000. Kunstadt, 505-
690-9033, text preferred.

3-BDR. TOWNHOME, 2-1/4
baths, 1,900-sq. ft., Pueb-
lo-style, NE Heights, set at
bit.ly/3712abq, $325.000.
Abbott, 720-583-5487.

WANTED

VOLUNTEERS, Fabulous
Felines charity, work with
cats. Stubblefield, 263-
3468, fabulousfelines@
comcast.net.

GOOD HOME, good natured
female cat, stray, & 2 kit-
tens. Baca, 505-850-2621,
ask for Diana.

BREVILLE TEA MAKER.
Romero, 505-288-0080.

RECOMMENDATIONS, for
trustworthy & amazing
mechanic, carpenter/
handyman & landscaper,
new to area. Crawford,
865-765-2065.
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USAF Thunderbird Show

THUNDER(BIRD)STRUCK — An estimated 35,000 people attended the Kirtland Air Force Base Air and Space
Fiesta last month, capped by a dazzling aerial show by the U.S. Air Force Thunderbirds. The aerobatics, along with
static aircraft displays and a STEM and space exhibition, brought in the crowds for the base open house. Based at

NellisAir Force Base in Nevada, the Thunderbirds are in their 66th year.

Photos by Randy M ontoya

Workshop strengthens
Caribbean resilience

By Dan Ware

In 2017, the disastrous hurricanes Irma and
Mariakilled thousands, destroyed homes and
businesses and |eft thousands homeless in Puerto
Rico, the U.S. Virgin Islands, Dominica, Barbuda
and other island nations in the Caribbean.

The hurricanes also exposed a massive prob-
lem: the lack of resiliency in the electrical grids
that the small, isolated islands rely upon to keep
the power running.

Many parts of the Caribbean were without
sustained power for months following the hurri-
canes, despite government aid and help from the
energy providers who sent experts and equipment
to bring power back online.

Enhancing energy resilience

Sandia and DOE recently hosted the Advancing
Caribbean Energy Resilience workshop at the
Universidad Ana G. Mendez's Gurabo campusin
Puerto Rico, where researchers, engineers, policy
makers and utility representatives met to discuss
how to enhance and improve energy resilience
throughout the Caribbean.

Led by Sandia, the workshop included speak-
ers from the DOE, the Organization of American
States, the Caribbean Community, the National
Renewable Energy Laboratory, energy providers,
professors from the Universidad de Puerto Rico
at Mayaguez and regional stakeholders.

About 50 participants, stakeholders and experts
from 15 countries across the region learned about
the tools and methodol ogies to address energy
resilience through the application of microgrids.

The workshop was organized through the
State Department’s U.S.-Caribbean Resilience
Partnership, whose goal isto develop and
advance resilience in the Caribbean region.

The workshop showcased design tools and
methods devel oped by the DOE and its national
labs, such as Sandia's Microgrid Design Toolkit.
The workshop shared best practices devel-
oped and disseminated through DOE’s Energy

GARDEN PARTY — Participants in the Sandia-led
Advancing Caribbean Energy Resilience workshop
visited the El Coqui community center near Salinas,
Puerto Rico, to see how local photovoltaic generation
and battery storage systems power water pumps for the
hydroponic garden. Photo Courtesy of Matt Lave

Transitions Initiative that can be applied to
island electric grids.

Participants also learned about the gover-
nance, institutional and financial considerations
necessary to develop strategies that ensure resil-
ient electric supply to critical infrastructure.

As apart of the workshop, participants
visited the El Coqui community and met with
leaders who are working on energy resilience
solutions there.

“Presentations at the workshop gave partic-
ipants an idea of how microgrids and energy
resiliency can benefit their countries and com-
munities,” said Matt Lave of Sandia. “While the
workshop focused on the technical and regula-
tory aspects of microgrid development, we felt it
was important for the participants to understand
the community motivation by interacting with
those residents and leaders who are currently
developing energy resilience solutions.” (@)

New look at old data

leads to cleaner engines
CONTINUED FROM PAGE 1

Nils said that, to his knowledge, thisis the
first time that researchers have looked at these
possibilities. By identifying inconsistencies, the
new methods ultimately should lead to better
models for understanding combustion. Typically,
well-controlled experiments help validate com-
puter models to understand the combustion pro-
cess and to develop new combustion strategies.

Data from low-pressure premixed flames are typi-
caly used to validate chemicd kinetic mechanismsin
combustion. These detailed mechanisms then provide
the basis for understanding the formation of pollutants
and predicting behavior for combustion applications.

Historically, research papers reported data from
a single flame or a few flames, along with one
new mechanism for a specific fuel. However, the
approach pioneered by Nils' team paves the way
for measuring a large number of flames and pub-
lishing numerous mechanisms that are not usually
cross-validated with other data and mechanisms.

Nils compares the discovery to the unearthing
of an old artifact. Very few conclusions can be
drawn from a single artifact. However, piecing
together thousands of similar artifacts creates a
more complete historical picture.

“Our work reveals information typically hid-
den in the ensemble of low-pressure flame data,”
Nils said. “For example, useful targets for model
validation can be gleaned from a database with
more than 30,000 data points.”

Analyzing flames

After analyzing 55 individual flames involving
30 different fuels, researchers found that cor-
related properties provide new validation targets
accessible only when examining the chemical
structures of a wide set of low-pressure flames.

Nils said the comprehensive chemical kinetic
models for combustion systems increasingly are
used as the basis for engineering models that predict
fuel performance and emissions for combustor
design. These models are often poorly constrained
because of the large set of model-input parameters,
but synchrotron-based single-photon ionization mass
spectrometry measurement, pioneered in DOE’s Gas
Phase Chemical Physics program, has created an
unprecedented surge of detailed chemical data.

Traditionally, only sets of datafrom asingle
fuel were analyzed together to obtain a chemical
mechanism. Combining and analyzing these datasets
together and using informatics tools lead to better
species-specific validation targets, including individ-
ual kinetic processes that need to be studied further.
Quantifying correlations improves species predic-
tion, resulting in more reliable model s with broader
applicability and more rigorous uncertainty limits.

The research took advantage of the detailed
flame chemistry data available because of species
detection and characterization breakthroughs
spawned due to investments by DOE’s Basic
Energy Sciencesin synchrotron photoionization
mass spectrometry and data science.

Long-term benefits

The work eventually will help to assemble
more accurate chemical mechanisms for describ-
ing combustion processes, Nils said.

“Our goal isto better understand and ulti-
mately control the chemistry of ignition behavior
and pollutant formation,” he said. “ Subsequently,
this will lead to clean and efficient internal com-
bustion engines.”

Nils said that his team’s findings unlock an
entirely new avenue for research at Sandia's
Combustion Research Facility.

“Applying data science and machine-learning
tools extracts even more information from large
datasets,” he said. “Our work has opened the gate
wide to show that data science can be applied to
combustion research.”

The data from the study is available to the wider
combustion community to support the development
of new data science extraction techniques. @
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SEEING DOUBLE — Jonathan Scott (center), who stars with his twin brother in the home improvement TV show “Property Brothers,” recently visited Sandia to learn about renewable
energy for a documentary he’s developing about solar power and energy delivery in the U.S. After talking with Cliff Ho next to a reflecting mirror at the National Solar Thermal Test
Facility, he toured solar panel testing at the Photovoltaics Systems Evaluation Laboratory, saw systems to integrate residential photovoltaics into the grid at the Distributed Energy
Technologies Laboratory and discussed large-scale energy storage technologies, such as flow batteries, at the Energy Storage Test Pad. — by M elissae Fellet.
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Sandia California mentors
high school girls in math, science

By Paul Rhien
Photos By Randy Wong

The Sandia Women's Connection last month
recognized the academic achievements of 35 girls
from area high schools at its annual Math and
Science Awards program in a ceremony held at the
Cdliforniasite.

Connecting with female mentors

Before the program began, the young women
were paired with Sandia mentors to discuss aca-
demic plans and careersin STEM. At the ceremony,
students said their mentorships inspired them and
increased their interest in STEM fields.

Heidi Ammerlahn, director of homeland secu-
rity and defense systems, spoke of the importance
of the Math and Science Awards at Sandia.

“These awards allow young women to engage
with a community of their peers as well as make
connections with Sandia women who have chosen
STEM fields for their careers,” Heidi said. “We
receive feedback from their parents and teachers
that this experience has helped these high school
juniors have the confidence to select STEM
majors in college and recognize that they have a
community supporting their success and impact.”

Associate Labs Director Dori Ellis told award
recipients and their families that the awards pro-
gram helps introduce young women to the many
available careersin math and science and to future
internship opportunities at Sandia.

CAREER CHAT — Sandia Women's Connection host
Lindsay Dugan (left) visits with award recipients prior to the
ceremony at Sandia/California. The young women are paired
with Sandia female mentors.

“Asawoman engineer, | am especially thrilled
that Sandia \Women's Connection sponsors these
Math and Science Awards,” Dori said. “At Sandia,
we are committed to increasing our leadership
and overall diversity as we move forward. One
pathway for supporting diversity and inclu-
sion at Sandia Labs is through our educational
opportunities.”

Although more women are pursuing careersin
the biological sciences, a significant gap remains
in the number of women working in chemical and
mechanical engineering, mathematics, physics and
computer science compared to men, particularly
in senior positions. The Math and Science Awards
program helps provide area students with female
mentors in these fields.

Dori encouraged award recipients to pursue
future education and careers in math and science.

“1 hope that each of you tonight will continue
on your journey in math and science. I commend
each of you for your hard work and achievement
so far,” she said. “Everyone in this auditorium —
including your parents and teachers — are rooting
for you, and the women scientists and engineers
here at Sandiawill always be aresource for you.”

Encouraging girls in technical careers

Sandia systems analyst Eva Uribe a so spoke to
awardees, sharing personal experiences and impart-
ing words of encouragement.

“You are in the middle of the journey of your
education, and you are about to enter the most

0%

KEYNOTES— Sandia systems engineer Eva Uribe (l€&ft)
encourages award recipients to seek out supportive mentors.
State Assemblywoman Rebecca Bauer-Kahan (right) of
Orinda, California, presented certificates to the winners.

wonderful and terrifying part — the part where
you take control, where you decide how you will
impact this world and where you take responsibil-
ity for those decisions,” Eva said. “These next few
years will be pivotal in developing your adaptabil -
ity and your resilience for the rest of your life. So
relax, and enjoy it, and make the most of it.”

Evafurther encouraged attendees to surround
themselves with mentors, advisers and peers who
believe in them and encourage them, and to ignore
those who make them feel like they aren’t good
enough.

Nominated by their teachers, award winners
received a certificate from the Sandia SWC and
from state officials.

“We all have arole in making thisworld a better
place, and with your help, we will solve some of
our biggest challenges like stopping and revers-
ing climate change,” said State Assemblywoman
Rebecca Bauer-Kahan. “1 commend Sandia for
their commitment to increasing the representation
of women in STEM, because women often bring
adifferent perspective to their work, and we all
benefit from that.”

Representatives were also on hand from the
offices of other state legislators, including Reps.
Rob Bonta, Buffy Wicks, Susan Eggman and
Heath Flora.

The awards event is organized each year by agroup
of volunteers. Those interested in helping or being a
host for next year’s ceremony should contact Rachael
Gutierrez or Myra Blaylock, SWC co-chairs. (@

MATH MAVENS — Recipients of the Sandia\Women's
Connection Awards for Outstanding Achievement in Math
met Associate Labs Director Dori Ellis (right) during the
awards ceremony at the Californiasite.




