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The University of Arizona’s robust research and development (R&D) 
enterprise is on the move.

The success of our enterprise relies on the talent of our UA researchers. It is 
their innovative ideas, hard work and productivity that drive us forward.  

Although UA has a strong legacy of R&D achievements, we are not satisfied.

Our R&D goal is to do more. More for Arizona. More for our nation. More for 
the world.  

UA has identified the following thematic areas that intersect our cross-
cutting research strengths, R&D funding growth opportunities, and Arizona 
industry sectors: translational biomedicine; space systems; optics & imaging; 
data science; and water, energy & arid environment.  

To realize our R&D goals, the specific strategic initiatives were developed 
within each of these areas by a faculty-centered “roadmapping” process.

UA has aligned our tactics with these specific initiatives – catalytic hiring 
focused at the individual senior and junior faculty levels, as well as clusters 
of faculty hired concurrently to advance team science in specific topical 
areas. New university-wide institutes and centers that convene researchers 
together around these common problems and support large scale research 
team proposals and awards.

Creating strategic partnerships with industry, communities and stakeholders 
both here and overseas to advance the R&D enterprise, speed innovation 
and deliver public benefit. Deep investment in university-wide core 
research facilities that provide access to high precision and specialized 
instrumentation, cutting-edge technology and expert services.

All in sectors that drive the Arizona economy – the UA R&D enterprise 
is creating jobs for Arizona and preparing our students for tomorrow’s 
workforce.

 More for Arizona  
  More for Our Nation 
   More for the World

UNIVERSITY OF ARIZONA



TRANSLATIONAL 
BIOMEDICINE
Transforming Health and Healthcare

THE CHALLENGE AHEAD

American healthcare is in crisis. Our nation ranks first in healthcare spending, 
but 38th in life expectancy at birth. US healthcare costs have been growing 
much faster than those of other countries, while chronic disease has not 
dramatically improved. According to the Arizona Commerce Authority, 
bioscience and healthcare currently account for more than 300,000 jobs across 
our state.

No Arizona institution is better positioned than the UA to tackle these 
challenges. With the state’s two public medical schools, we are focused on one 
goal: to transform the health of all Arizonans. 

The University of Arizona is answering this call. Leveraging world-class 
researchers across the UA, we are leading a transformational partnership  
side-by-side with Banner Health the, Arizona-based, 6th largest nonprofit 
health care company in the US. Banner Health’s $1 billion investment in UA 
academic medicine is now visible in massive construction projects in both 
Tucson and Phoenix.

The results of our efforts are evident. New research awards to the University 
of Arizona have doubled in the past three years. This year, we conducted 
nearly four times the life science research activity of any other Arizona entity. 
Our clinical partnerships and new infrastructure will accelerate our growth 
trajectory in translational biomedicine to create a healthier Arizona.



The future of health care isn’t a blanket “cure-all” for everyone. 
Rather, it will be personalized treatments that take into account 
individual variation in genes, environments, and lifestyles. It 
will be real-time health care for our changing society. With 
our deep, long-standing expertise in genomics, coupled with 
strategic investments in lipidomics and metabolomics, the UA is 
developing new ways to match individual patients with effective 
therapies and intelligent analytics.

UA is at the forefront of research discovery in translational 
biomedicine and a leader in developing the next generation 
of medical care. NIH recognized our role with the selection in 
the first cohort of four (along with world-renowned medical 
centers at Columbia University, Northwestern University and the 
University of Pittsburgh) for the single largest competitive NIH 
award in Arizona’s history (greater than $43 million), as a part of 
the Precision Medicine Initiative.

We will use this award to expand this revolutionary approach to 
all corners of our translational biomedical research enterprise to 
accelerate research growth and improve the lives of Arizonans.

PRECISION MEDICINE FOR 21ST 

CENTURY PERSONALIZED HEALTH 



AGING AND THE BRAIN
The number of Americans ages 65 and older is projected to more  
than double from 46 million today to over 98 million by 2060.  
Arizona is at the front lines of this population growth – residents, 
retirees, and snowbirds.

The national Brain Initiative provides new opportunities for 
increased sponsored R&D funding, and our strategic hiring has 
increased our capacity to meet these national needs.  

RESILIENT AGING 
Under the aegis of the Evelyn F. McKnight Brain Institute, 
UA is bringing together diverse faculty to uncover the brain 
mechanisms that support normal function, as well as modeling 
brain structures and connections that support cognitive health. 
Using this knowledge, interdisciplinary research teams are 
working to develop practical lifestyle recommendations and 
treatments that will lead to better memory, and longer, fuller 
cognitive lives for all.

NEURODEGENERATIVE DISEASE 
How does Alzheimer’s disease develop? What can we do today 
to prevent the onset of this debilitating disease? Researchers 
in the Center for Innovation in Brain Sciences are pursuing the 
answers to important questions. The ultimate goal: development 
of novel therapies, and potentially a cure for all affected.



POPULATION HEALTH AND 
DISEASE PREVENTION
The UA is bridging population health research to healthcare practice 
in the state of Arizona.

ASTHMA AND AIRWAY DISEASES 
Coupling cutting edge genomics, molecular and systems 
biology, environmental analysis, drug discovery, and 
clinical medicine, faculty across campus are coming 
together to unravel the complexities of asthma and other 
airway diseases. Dedicated to the innovative research of 
lung diseases like asthma and COPD, from basic science 
through clinical trials, the audacious long term goals 
include eliminating childhood asthma and finding effective 
treatment to reduce the impact of these diseases.

CANCER 
The UA Cancer Center is one of only 45 NCI-designated 
Comprehensive Cancer Centers in the nation, and the 
only one with headquarters in Arizona. The renewed 
designation as a Comprehensive Cancer Center gives 
patients throughout Arizona and the Southwest access  
to the most comprehensive, research-driven cancer care 
and treatments.

DIABETES, OBESITY AND METABOLIC DISEASE 
One in nine people suffer from diabetes. Through new 
interdisciplinary efforts in health sciences, UA faculty aim 
to reduce the nearly 10,000 hospitalizations a year due to 
diabetes-related causes in Arizona.



BUGS: FOES & FRIENDS

HEALTH AT THE BORDER  
AND BEYOND

Bacteria, viruses and fungi have been viewed as “villains” in our quest for better 
health – and they certainly cause disease in both humans and animals. However, 
new research is revealing many of these microscopic guests can be our allies. 
What evolutionary processes are at play? How does disease spread through a 
population? How can we detect, track, and prevent outbreaks? UA can answer 
these questions and more.

The wide range of expertise at the University of Arizona and our physical 
location create an unparalleled opportunity for health research growth.

ZIKA AND OTHER MOSQUITO-BORNE DISEASES 
With recent outbreaks across the world and no available vaccine, new funding 
opportunities span from basic to clinical science. Zika is carried by a type of 
mosquito that is prevalent in Arizona, and yet does not carry the disease – 
which offers an opportunity for intervention.

MEXICO, CENTRAL AND SOUTH AMERICA 
Our ability to drive clinical trials, address health disparities, and put 
translational research into medical practice will have an immediate impact in 
underserved, under-resourced communities.

GUT-BRAIN INTERFACE 
There is growing evidence that some diseases are a consequence of, or are 
exacerbated by, disequilibria of the microbial communities inhabiting the 
human gastrointestinal tract. UA is poised to address this challenge.



SPACE SYSTEMS
Advancing Innovation in New Space

THE CHALLENGE AHEAD
According to Goldman-Sachs Group (2017), “A New Space Age is 
emerging. Rocket launches are being privatized, and the most 
ambitious constellation of satellites ever is being deployed, man is 
looking back to the Moon and to Mars, and militaries are vying for 
the ultimate high ground.”

The UA has led space sciences and system development since the 
inception of the US space program. This year, we ranked second in 
physical science research activity among all of the 515 universities 
surveyed by the National Science Foundation. UA has been part of 
every major NASA mission since the agency’s beginning.

Although we continue to push the boundaries with new discoveries 
every day, it’s about more than that. It’s about the economy of our 
state. UA’s innovation in astronomy, planetary and space sciences 
research has generated millions in economic impact and thousands 
of jobs for Arizona.

Cheaper, smaller, faster is the mantra of New Space – and UA will 
grow its leadership in this next era of discovery and innovation.



CREATING THE NEXT GENERATION 
OF EYES ON THE SKIES
The UA leads or partners in the creation and use of some 
of the world’s most advanced ground- and space-based 
telescopes, and we’re continuously coming up with new ways 
to peer into outer space.

NEW TELESCOPES 
UA is known worldwide for fabricating the world’s most 
innovative mirrors, including for the upcoming class of 
super-resolution extremely-large telescopes. Over the next 
decade UA will fabricate the planned eight mirror segments 
for the Giant Magellan Telescope, with 10 times the 
resolving power of the Hubble Space Telescope.

INNOVATIVE INSTRUMENTS 
UA has developed and delivered adaptive optics, 
interferometry, and other world-class systems that have 
enabled discoveries around the globe. UA will advance the 
development of new technologies for new stakeholders 
that enable seeing and characterizing even fainter, further 
objects than ever before.

BALLOONS AND BEYOND 
The stratosphere is the next frontier, and long duration 
balloons can address key problems in modern astrophysics 
and more. UA will push these technologies through 
partnerships with commercial and defense sectors, as well 
as spin-out new businesses that drive job growth.



FINDING AND ENABLING 
LIFE BEYOND EARTH
In the last two decades, scientists have discovered over 3,000 
exoplanets – planets beyond our solar system, orbiting stars 100s 
to 1000s of light years away. New exoplanets that are Earth-like and 
habitable are being found at an accelerating pace, and UA will be at 
the forefront of discovering what used to be “science fiction.”

SUPPORT SYSTEMS 
UA is pushing innovative sensing and technology 
platforms to support food production and other life 
support systems in Martian and Lunar habitats.

FUNDAMENTAL SCIENCE 
UA research is revealing the formation, evolution, 
and architectures of exoplanetary systems. We will 
push the boundaries of our understanding of how 
and where habitable, earth-like planets form and 
their characteristics, and the astrobiology of life. 

NEW TECHNOLOGIES 
UA will advance science-driven pathfinders, 
instruments, orbiters, and landers to push our 
understanding of the formation and evolution of 
exoplanetary systems, placing our solar system in 
broader astrophysical context.



EXPLORING THE NEW FRONTIERS
UA will accelerate efforts to reveal the origins of our solar system and beyond.

OSIRIS-REx 
After the successful 2016 launch, OSIRIS-REx will return to Earth with a  
sample of regolith from the carbon-rich asteroid Bennu in 2023. Using state- 
of-the-art instrumentation, UA scientists will characterize the sample down  
to the level of single atoms to understand the formation of our solar system,  
4.5 billion years ago.

MARS AND MORE 
UA is home to the most powerful imagers in space, including NICMOS  
onboard the Hubble Space Telescope and HiRISE on-board NASA’s Mars 
Reconnaissance Orbiter.

“DARK” PHYSICS 
New discoveries in physics are revealing mysteries of the universe at  
an unprecedented rate. Boasting a Top 20 ranking in research activity in Physics,  
UA researchers are leading the quest to understand dark energy and  
other phenomena.

Near-Earth space is becoming increasingly congested and contested with 
the rapid increase in the number of countries launching assets into orbit. 
Because military, civil and commercial systems rely heavily on satellites for 
operations, our security depends on properly characterizing, tracking and 
predicting movement of objects in space. UA’s Space Object Intelligence 
Initiative in our newly formed Defense & Security Research Institute aims 
to be the go-to academic partner for space object characterization and 
traffic management.

Defending Our Planet



THE CHALLENGE AHEAD
The UA’s leadership in optical sciences has earned this region the 
nickname “Optics Valley.” Optics is critical to the economic growth of our 
state, creating thousands of high-tech, well-paying jobs.

The axiom “faster, better, cheaper” has never been truer in today’s 
Information Age. Electronic technologies, though, can move information 
only so fast. So, UA researchers are using light in optical technologies 
to transcend current limits. These technologies require new, advanced 
manufacturing techniques to support adoption in the marketplace. 

Information at the speed of light is only one application for our world-
renowned optics expertise. Light can be focused to see down to the atomic 
level, or reveal brain cell aberrations as neurodegenerative diseases 
develop. It can be concentrated in high-powered lasers in support of our 
nation’s security. Advancing optics and imaging research enables us to see 
clearer, closer and faster.

Optics at the University of Arizona has stood on the forefront of discovery 
and innovation since it was established. UA is one of only four universities 
that boasts a college dedicated to the optical sciences. Established as a 
research center in 1964 to fulfill a national need for more highly trained 
engineers and physicists in the optical sciences, UA provides our state and 
nation with an internationally pre-eminent program in education, research 
and outreach in all aspects of the science and application of light. 

OPTICS AND 
IMAGING
Harnessing Light For  
Our Economy 



PHOTONICS

QUANTUM: THE NEXT LEAP

Today the internet is an optical network of massive scale, extending across 
the world. In fact, it has grown to the point that our ability to continue to 
scale these technologies following historical trends is reaching hard physical 
limitations. New technologies and innovative solutions are required to continue 
network scaling, and the UA is leading the way to realize this.

Quantum holds the promise as the foundational technology to surpass the 
world’s best supercomputers and communications. Based on a totally new 
paradigm – rather than conventional electronics – quantum information  
is represented not just by 1s and 0s, but in superpositions of states. Combined 
with tailored algorithms, quantum applications will enable calculations  
that would be impractical or impossible with conventional computers or  
optical communications.

While still in its infancy with much theoretical and practical research ahead,  
UA is aggressively pursuing this promising area, a natural extension of our 
physical science expertise. With strong interest and support from federal 
funding agencies and obvious commercial and national security applications, 
this area is ripe for research growth.

ADVANCED MANUFACTURING 
UA leads the technical team that is developing an end-to-end integrated 
photonics ecosystem in the US Advancing the incorporation of photonic 
technologies into the marketplace, UA is collaborating with industry partners 
to accelerate US leadership in this technology that will revolutionize 
commercial and defense technology sectors. 



NEW TECHNOLOGIES  
ENABLING NATIONAL SECURITY
Our research is helping to modernize our national defense, 
from creating high-performance materials to lasers that direct 
light energy in novel ways.

LASERS 
Ultrafast pulsed lasers using novel light sources are enabling 
improved temporal dynamics in light-matter interactions 
at unprecedented time scales. UA faculty are modeling 
advances in these and other high energy lasers that are 
accelerating the development of these technologies. Planned 
facility investments will enable UA faculty to realize many 
applications of this work.

HIGH-PERFORMANCE MATERIALS 
UA leads the fabrication and processing of advanced 
materials for a range of specialized applications for extreme 
environments. With this expertise, we are developing for 
example new high-temperature resistant ceramic materials 
for optical mirrors ready for use in space-based telescopes, 
and turning oil extraction waste into polymers for near-IR 
imaging in defense.



SEEING WITH LIGHT: IMAGING 
AND VISUALIZATION
UA research will improve the visualization of everything from healthy 
bones to unstable atmospheres to millennia-old geological formations.

MEDICAL IMAGING 
With the opening of our new Biosciences Research Laboratory 
Building, we have co-located UA faculty with core facilities that are 
home to advanced instrumentation for bio-imaging. UA faculty will 
push the current boundaries for imaging of physiologically relevant 
processes to detect and prevent disease.

SENSING & IMAGING TECHNOLOGIES 
UA has led the development of optics to peer far into space – and 
we are leveraging these strengths to address modern applications 
on Earth for the commercial and homeland security sectors. We are 
developing new methods to dynamically quantify everything from 
changes in land use, integrity of aquifers and border incursions.

VISUALIZATION 
UA faculty are creating the new wave of mixed and augmented 
reality technologies that will have profound effects on how we 
interact with digital information. As compared to the better-known 
virtual reality paradigm, these technologies seek to selectively 
supplement – rather than replace – the physical environment  
with digital information, unlocking new avenues for many  
human activities.



DATA SCIENCE
Advancing Cyber Science, 
Systems and Security

THE CHALLENGE AHEAD
Cyber is at the center of economic growth and security for our state and nation.

TechAmerica Foundation’s 2015 Cyberstates report notes that there are over 
132,000 tech industry jobs in Arizona, and 45 of every 1,000 private sector 
workers in Arizona are employed by high-tech firms. 

The University of Arizona leads one of the largest science-based cyber 
infrastructure efforts undertaken by the US The 10-year, $100 million iPlant 
collaborative effort is funded by the National Science Foundation and provides 
a platform for data integration and analysis from genome to phenome, easy 
access to high performance computing and innovative analytic tools, and space 
to share results with researchers around the world. The result: unlocking new 
discoveries through multi-scale collaboration. 

Grand challenges in the life sciences are not the only problems that require  
“big data” for real solutions. Researchers from every discipline need these cyber 
platforms to analyze large data sets and reveal new insights. It’s the “number 
crunching” of the 21st century. Today’s problems continue to accelerate in 
complexity, and developing tomorrow’s data-enabled solutions requires better 
platforms with a greater array of discovery tools – and that are safe and secure. 

UA will leverage our record of success to tackle new domains to find better 
answers hidden within data.



CYBER-ENABLED HEALTH TO 
IMPROVE PATIENT OUTCOMES
UA is a leader in the discovery and dissemination of knowledge in 
informatics by bringing together our interdisciplinary faculty for new ways 
to advance large-scale, integrated informatics and improve the quality, 
safety, efficiency and outcomes of health care in Arizona.

SYSTEMS BIOLOGY FOR BIOMEDICINE 
With the first decade of the $100M NSF-funded iPlant Collaborative 
coming to an end, the UA is broadening its reach to the entire “Cyber 
Universe” – resulting in the birth of CyVerse. Capitalizing on UA’s 
relations with new clinical health partners, UA will pursue new 
translational opportunities.

HEALTH TECHNOLOGY 
Flexible hybrid electronics research will reshape entire industries. UA 
researchers are partnering with industry in the development of wearable 
sensor devices that support precision diagnostic, therapeutic and 
preventative health interventions.

HEALTH ANALYTICS 
Interdisciplinary teams at the UA are advancing data science methods 
and tools that deliver physiological information, discover better 
treatments, predict response to therapy or disease progression and 
intervene in clinical care.



SECURING OUR FUTURE  
WITH CYBER
Data sharing among trusted partners is the fundamental tenant 
of collaboration and innovation. However, the world is filled 
with “non-trusted partners,” whose intent varies from hacking 
to getting a leg up in our globally competitive marketplace, to 
outward malice. UA recently established the Defense & Security 
Research Institute (DSRI) to provide a focal point for our efforts 
to support Arizona’s industry and military presence.

INTERNET OF THINGS (IoT) 
Multiple, linked IoT labs are underway at UA where 
researchers from academia can work with industry partners 
to attack cybersecurity problems and develop new solutions. 
With these controlled environments, UA researchers are 
collaborating to leverage core competencies in intelligent 
sensing, defense and security while aligning with community 
needs and market demands.

REVEALING DARK NETWORKS 
UA brings expertise not only in informatics and technologies 
– but in people and the psychology of hacking. With a highly 
interdisciplinary team, coupled with the data science tools of 
artificial intelligence, machine learning and network analysis, 
UA is uncovering key insights into hacker behaviors, markets, 
community structure, communication contents, artifacts and 
cultural differences. We continue to accelerate our efforts and 
impact in this critical area.



IMPROVING THE TRANSPORTATION ECOSYSTEM 
Arizona is the second state to authorize legislation for 
autonomous vehicle testing, and we have the opportunity  
to create economic growth while addressing a national  
safety challenge. The UA leads these efforts by bringing 
together researchers from across campus to advance 
transportation innovations. 

WIRELESS EVERYWHERE FOR EVERYONE
UA researchers are collaborating with industry partners 
to create flexible, efficient and secure wireless networks 
that will expand broadband communication capacity in 
businesses and in the home. 

PRECISION AGRICULTURE 
UA’s Maricopa Agricultural Center near Phoenix is home to 
a high-throughput, phenotyping robotic field scanner. UA 
will further advance the development of these new sensing 
technologies, as well as their application in different crops.

SMART, CONNECTED 
INFRASTRUCTURE
Sensors are everywhere. Our communities are being transformed by 
connecting built and natural environments with smart technologies. 
The result: new innovations, improved and optimized services and 
a better quality of life. This research is leading to discoveries that 
benefit the public.



WATER, ENERGY 
AND ARID 
ENVIRONMENT
Realizing the Power of Our  
Living Laboratory

THE CHALLENGE AHEAD
Arizona is truly a “living laboratory.” Living in the hottest 
desert in the country, with over 300 days of cloudless skies, 
we have millennia of experience utilizing our abundant sun 
energy and limited water resources to grow a wide diversity 
of valuable crops. We’ve learned to use those resources 
wisely and efficiently as we’ve seen our state’s population 
balloon from 1.6 million in 1960 to 6.9 million in 2016.

What can we teach the world, then, as the global population 
is expected to swell to 9.7 billion in 2050? How can we 
be good stewards of our unique biodiversity and mineral 
resources, and also balance human demands for a secure 
and bright economic future? Bringing together industry, 
academia, government and communities, the University 
of Arizona has established leadership in the convergence 
research of the “Food, Energy and Water Nexus” to develop 
new solutions.



Direct observation of Earth dynamics is becoming a national imperative for 
risk assessment, hazard mitigation, border transgressions, and resource 
management. Built on our renowned planetary and imaging programs 
already in place and coupled with cluster hires, UA is positioned to become 
a global center of Earth remote sensing. In collaboration with regional 
commercial partners, UA is pursuing the development of fleets of small 
experimental satellites to address these observing needs.

Dynamically Observing Earth

DOING MORE WITH LESS
UA researchers are optimizing solutions and enabling better policy, land use, 
resource management and decision-making. We are forging new paths that assure 
resilient natural resources for future generations, across all populations.

ECOSYSTEMS GENOMICS 
We are using computational approaches to big data genomics to create 
solutions for real world problems. UA teams are re-sequencing entire genomes, 
and developing crop optimization strategies for different regions and conditions 
to spur the next green revolution.

ENVIRONMENTAL EXPERIMENTATION AT BIOSPHERE 2 
With the world’s largest enclosed ecological system, UA is pushing our 
knowledge frontiers through a one-of-a-kind controlled scientific study. Our 
scientists are using model ecosystems to manipulate atmospheric temperature 
and water availability, to determine impacts on soil, hydrology and plant 
physiology, and to further improve our models for future prediction.



DIVERSIFYING OUR BIOECONOMY 
Arizona has an unprecedented opportunity to produce biofuels and 
bioproducts, minimizing water and nutrient use. UA is pursuing 
this important research area and will utilize extension networks for 
rapid adoption and market profitability.   

SUSTAINABLE MINING
The US is one of the largest global consumers of mineral resources 
and Arizona is ranked first among states in the value of non-fuel 
mineral resources produced each year. Industry is clamoring for 
help in developing innovative approaches critically needed for 
sustainable mineral resource development in the 21st century. The 
UA is on the hunt for novel technologies to support their success.

TOILET TO TAP: WATER REUSE FOR SECURITY 
Through an innovative partnership with Pima County, UA has built 
the Water & Energy Sustainable Technology Center (WEST), a pilot 
scale facility, to address water quality and availability. With direct 
access to plumbed-in reclaimed water, field-scale water treatment 
trains, and state-certified lab for microbial pathogen analysis, WEST 
has become a magnet for regional, national and international 
companies excited to develop and test their new advanced water 
treatment technologies, for an emerging world with an insatiable 
thirst for clean water.

ADVANCING ARIZONA’S INDUSTRIES



POWERING OUR FUTURE
Arizona is the number one alternative energy industry 
leader in the nation and among the top ten solar energy 
manufacturing leaders. With our interdisciplinary expertise 
in renewable energy, as well as our infrastructure optimizing 
new technologies, the UA is finding ways to meet the energy 
needs of our state and nation. 

HARNESSING OUR SUN FOR RENEWABLE ENERGY 
UA faculty are developing prototypes of hybrid solar 
energy systems and achieving greater efficiency by 
utilizing our expertise in optics, engineering, and 
modeling. UA is at the center of these next-generation 
technologies. The Solar Zone, largest multi-technology 
solar evaluation sites in the United States, is one of 
a number of “innovation hubs” at the UA Tech Park. 
Researchers, companies and public utilities work together 
to evaluate how these technologies perform side-by-side 
under identical operating conditions. 

PRECISION FORECASTING
We have new opportunities to use large-scale atmospheric 
models to improve regional and local forecasting by fusing 
data from multiple sectors. UA is partnering with industry, 
including Tucson Electric Power and Arizona Public 
Service Electric Company, to pursue forecasts in multiple 
timeframes and improve their bottom line.
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