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UCSB	Research	covers	all	timescales	
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UCSB Research covers all distance scales



Research	at	UCSB	spans	all	scales	 Not	all	of	it	has	a	direct	applica6ons…	

But	it	all	has	impacts	…	impacts	that	are	o9en	unexpected	… 	



154 
Solid State Lighting and Energy Efficiency Center (SSLEEC) 

154 patents since 2011
> 430 papers since 2007 cited 14,000 times

< 195k$ per disclosure for a potential new patent

One of the most unique and successful collaboration models for universities & industry



Impacts of  
a new technology 



Historic Rice Fields, Washima, Ishikawa, Japan: 21,000 LEDS

From a presentation by Prof. Kim Yusada   - UCSB Art dept.



From	presenta6on	by	Prof.	Kim	Yusada			-	UCSB	Art	dept.	

Closer	to	home,	LEDS	illuminate	the	Pardall	tunnel	



LED	Plant	Factory:	Feeding	the	World	
Growth	rate	is	2.5	<mes	(latest:	5	<mes)	higher					
Water	usage	is	1%	of	standard	farms 



Unite	to	Light	h8p://unitetolight.org		

30%	Increase	in	GraduaCon	Rates	
Over	73K	lights	distributed	to	65	countries	



IMPACT	ON	THE	ECONOMY	

h8ps://www.soraa.com/about		

Grow	GaN	on	GaN:	perfect	crystal	structure	with	
1000x	fewer	defects	and	5x	more	light	per	unit	area.		



IMPACT ON THE ECONOMY

•   In 2030 46% reduction in energy needed for lighting in U.S.
•   Cumulative savings of $250Billion from 2010-2030

*Source: DOE Fact Sheet; SSL Program, Jan 2012

Equal to fifty 1000MW
 power plants in the US alone!

Slide courtesy Steven Denbaars



UCSB Patent Portfolio

•  626 Total active technologies

•  51%  under licensing arrangement           
•  90 New Disclosure per year

•  4-6 startups per year

•  80 startups formed to date 
•  80% are still active or have merged

Many new technologies – Many Impacts



Impacts of Data, 
Analysis, and Synthesis 

 



Negative!
Impact on the 
planet!
per!
Pound !
of!
Protein!

Slide	from	Prof.	Ben	Halpern	(NCEAS	Director)	



Thought Experiment


Surface area needed by 2050?


Slide	from	Prof.	Ben	Halpern	(NCEAS	Director)	

Versus	



  3/4 of South America 

Coast of New Zealand 

Slide	from	Prof.	Ben	Halpern	(NCEAS	Director)	

Thought Experiment


Versus	

Surface area needed by 2050?




Slide	from	Dr.	Christopher	Costello	(Bren	School)	

Tracking	fishing	vessels:	
Big	data	collaboraCon	with	Google	
Overfishing	threatens	fish	populaCons…		

Researchers	find	that	coordinaCon	and		
regulaCon	can	increase	fish	yields	and		
profits	while	maintaining	healthy	fish		
PopulaCons!	



ImpacGul	Communica<on	
Blue	Horizons	Summer	Program	
for	Environmental	Media	teaches	
students	how	to	communicate	
vital	stories	about	the	ocean	
through	media.		
(In	its	12th	year)		



Breadth of Research 

A small sampling of UCSB research in 5 broad categories

Many can be found reported in the UCSB Current Online 
http://www.news.ucsb.edu 



Our universe 

The	Black	Hole	InformaCon	Paradox		

supernova	colliding	with	a	companion	star		

	Higgs	boson,	dark	maRer	and	space-<me	



Our culture 

Prevalence	of	ghosts	in	Japanese	culture	 An	ancient	Mayan’s	Venus	Tables	

Mexican	Casta	pain<ng	and	racial	hierarchy	 Quan<fying	belief	system	dynamics	



Our World 

Santa	Cruz	Island	Reserve		
and	California’s	ecological	past		

How	blood	vessels	shrink	

History	repeats:	polariza<on	in	the	19th	century	 Class	and	gender	implica<ons	of		
the	silk	trade	in	medieval	Paris		



Application-driven 

Urban	wildfire	paRerns	and		
reslience	strategies	

The	produc<on,	use	and	fate	of	all	plas<cs	

Understanding	the	cell	death	process		
to	see	if	it	can	be	either	
enhanced	or	reversed	

TreaCng	Cancer	çè	heart	a8acks,	and	strokes		

[Apoptosis	çè	Anastasis]		



Technological 

Designer	band	gaps		 nanopar<cles	that	remove		
toxicity	from	a	freshwater	system	



What makes UCSB research really special?

Openness to collaboration and a remarkable knack for knowing 
how to bring great minds together from all over the world

“The Santa Barbara Effect”
The following are examples of what some researchers call:



•  Top 1% in ecology worldwide 
•  2400 pubs: Top 10 have 27,000 citations 

•  20,000 researchers involved thus far
•  130 post-doc fellows

•  Copied by 22 centers around the world

National center for ecological 
analysis and synthesis 



•  Programs that Transform Research
•  12 Programs + 8 Conferences  -  70 Visitors all day every day

•  Nurture new frontiers – A gateway to new a field
•  50% of Visitors are from outside the U.S.. 
•  KITP Online watched 24/7

•  Development of Young Scientists 
•  Postdoctoral Program, Graduate Fellows, Affiliates 

•  Respond to Challenges Facing Physics
•  Underrepresented groups in Physics, High School 

Teachers, Outreach…

•  5 Faculty, 12 Postdocs and 1000 Visitors/year 
•  Averaging one paper/day

Charles T. Munger Physics Residence now in full operation  

Kavli Institute for 
Theoretical Physics 



§ Impact	
•  Since	2011,	35	Patents	and		>1,000	publications	

with	>15,000	citation

•  Outreach
§  75	undergrad	interns	per	year.	
§  115	UCSB	graduate	students	and	postdoctoral	

fellows	participate	

Material Research 
Laboratory 

#1 In NRC Rankings of PhD Programs 

Interdisciplinary: 
•  Physics, chemistry, life sciences, engineering, 

Purpose:
•  Understand how small-scale structure influences 

function and performance 
•  Develop new materials and methods of fabrication



UCSB  
BRAIN  
INITIATIVE LET THERE  

BE LIGHT 

Slide courtesy of Dr. Bridget Queenan
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Slide courtesy of Dr. Bridget Queenan 



DIRECT	FEDERAL	
112,996,035	

61%	

INDIRECT	FEDERAL	
23,428,745	

13%	

HIGHER	ED	
4,574,971	

3%	

STATE		
9,975,238	

5%	

UC	
3,041,387	

2%	

NON-PROFIT	
16,811,405	

9%	

INDUSTRY	
13,724,040	

7%	

FY17	AWARDS	BY	SPONSOR	TYPE	

DIRECT	FEDERAL	 INDIRECT	FEDERAL	 HIGHER	ED	 STATE		 UC	 NON-PROFIT	 INDUSTRY	

NSF										47.7		M	
DOD								34						M		
NIH										17						M	
ENERGY		5							M	
NASA							4.5			M		
OTHER					4.8			M	

$0	

$50,000,000	

$100,000,000	

$150,000,000	

$200,000,000	

$250,000,000	

13	 14	 15	 16	 17	

M
IL
LI
O
N
S	

FISCAL	YEAR	

AWARDS	BY	SPONSOR	2013-2017	

FEDERAL	 INDIRECT	 HIGHER	ED	 STATE		 UC	 NON-PROFIT	 INDUSTRY	

UCSB Research funding history and sources
Funding has held steady at ~185M$/year*

*Most is Federal: 
NSF – DOD – NIH – DOE - NASA…



Competition



Future of Federal Funding?



Priorities are shifting!



In conclusion: UCSB Research is far-reaching 

Many great topics could not be covered, including

Many examples where faculty members pair up for greater impacts
The importance of students to research and research to students, 

which cannot be overstated

Imagine where UCSB research could go next!

UCSB has extraordinary untapped potential


