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B C sol ar power
Bacteria powered sol ar
cells are perfect
Decenber 10t h, 2019 -
FULL OF ENERGY Sarvesh
Srivastava a researcher
fromthe Techni cal

Uni versity of Denmark
was key in devel opi ng
UBC s bi ogeni ¢ sol ar
cell s When Sarvesh
Srivastava a researcher
fromthe Techni cal

Uni versity of Denmark
joined the | ab he was a
mat eri al scientist He
had never touched

bi ol ogy recall s Yadav'



"Co optimzation of SnS
absorber and Zn O S
DASH Har vard

Cct ober 29th, 2019 -
1Harvard University
Canbri dge Massachusetts
02138 USA
2Massachusetts
Institute of Technol ogy
Canbri dge Massachusetts
02139 USA Thin film
solar cells consisting
of earth abundant and
non toxic materials
were made from pul sed
chem cal vapor

deposi tion pul sed CVD
of SnS as the p type
absorber | ayer and
atom c'

' Renewabl e Ener gy
Sustainability at

Har var d

Decenber 27th, 2019 -
Har var d?s School s and
adm ni strative

depart nents have
installed a w de
variety of renewable
and alternative energy
systenms on campus and
on University owned
property The
alternative energy

i nstal l ati ons such as
solar thermal and

geot hermal reduce
Harvard s fuel

pur chases and therefore
reduce em ssions The
renewabl e ener gy

i nstal |l ati ons'
"Printable solar cells
just got a little
closer Uof T

Decenber 26th, 2019 -
It?s an energy

I Nt ensi ve process
requiring tenperatures



hi gher than 1 000
degrees Cel sius and

| ar ge amounts of

hazar dous sol vents In
contrast perovskite
solar cells depend on a
| ayer of tiny crystals
? each about 1 000
times smaller than the
wi dth of a human hair ?
made of | ow cost |ight
sensitive material s'

' Steady state
characterization of

bi facial solar cells at
Novenber 27th, 2019 -
St eady state
characterization of

bi facial solar cells at
di fferent
configurations of air
based photovoltaic
thermal solar panels P
Ooshaksaraei K Aghili
Kamar uzzaman Sopi an
Rozli zulkifli Sal eemH
Zai di Departnent of
Mechani cal anp

Mat eri al s Engi neeri ng
Sol ar Energy Research
Steady state
characterization of

bi facial solar cells
at'

"Sun Bat hed in Sol ar
Ener gy Abundance
August 4th, 2019 -
Skyr ocketi ng
advancenents in
material s sci ence
battery technol ogy and
sol ar capturing
surfaces are driving
our future of solar
ener gy abundance
According to a recent
Harvard study cost
decreases are
anticipated to drive
the growth of solar



power production by at

| east 700 percent in

t he next 20 years by
2040' ' Devel opnent of
Eart h Abundant and Non
Toxi ¢ DASH Harvard
Novenber 26th, 2019 -
Doctoral dissertation
Harvard University

G aduat e School of Arts
anp Sci ences Abstract

Al t hough sol ar ener gy

I s the nost abundant
energy resource
avai | abl e photovol taic
solar cells nust
consi st of sufficiently
abundant and
environnental |y
friendly el enents for
scal abl e | ow cost
production to provide a
maj or anmount of the
wor | d?s ener gy
supply' ' ?Power from
Sunshi ne? A Busi ness

H story of Sol ar Energy
Decenber 21st, 2019 -
?Power from Sunshine? A
Busi ness Hi story of
Sol ar Energy Ceoffrey
Jones Loubna Bouanmane
Har vard Busi ness School
Har var d Busi ness School
May 2012 Abstract This
wor ki ng paper provides
a | ongi t udi nal

per spective on the

busi ness history of

sol ar energy between
the nineteenth century
and the present day Its
covers early attenpts
to devel op'

' Resear chers eye flashy
coats of peacock
Harvard Gazette

July 10th, 2019 -

Engi neered m crol enses
could eventually for
exanpl e hel p prevent



gl are on eyegl asses or
enhance t he absorbency
and efficiency of solar
energy cells MCoy who
I's now | ooking to team
up with an engineer to
create a prototype
envi si ons a pol yner
mcrolens filmthat
could be |aid over

| enses or solar cells’

" Coaxial silicon

nanow res as sol ar
cells and

Decenmber 24th, 2019 -
Solar cells are
attractive candi dates
for clean and renewabl e
power 1 2 with

m ni aturization they

m ght al so serve as

I nt egr at ed power
sources for

nanoel ectroni c systens
The use of
nanostructures or
nanost ruct ur ed
materials represents a
general approach to
reduce both cost and
size and to inprove
efficiency in
phot ovol tai cs

179" ' Exci toni c netal
oxi de heterojunction
Ni O ZnO sol ar cells
Decenber 15th, 2019 -
Coul d transparent sol ar
cells work as the

I nvi si bl e power
generator Is it
possible in order to
satisfy the on site
energy production to

i nstall the transparent
solar cell into the

wi ndow of buil di ngs and
vehi cl es w t hout
recogni zi ng the

exi stence of energy



harvesting entities’

' Sol ar ener gy
conversion The sol ar
cell Harvard University
July 30th, 2017 - Sol ar
cell performance is
treated both in the
general sense and for
some specific cases The
energy crisis the
nature of the solar
spectrum and physics of
sem conductors for use
In solar cells are
surveyed The

I nteraction of |ight
and sem conductors is
treated including
absorption refl ection
and transm ssion'' Sol ar
Cells News Sci TechbDaily
November 13th, 2019 -
Hone Sol ar Cells News
Solar Cells Chemstry
Novenber 14 2019 R ce
University materials
scientists use

I norgani c i ngredients
to limt defects
Researchers at the

Uni versity of Waterl oo
have devel oped a way to
better harness the

vol une of energy
col | ected by sol ar
panel s’

" Sem conduct or

nanowi res a platform
for exploring limts
Novenber 24th, 2012 -
Over the past decade
ext ensi ve studi es of

si ngl e sem conduct or
nanow re and nanow re
array photovoltaic
devi ces have expl ored
t he potential of these
materials as platforns
for a new generation of



efficient and cost
effective solar cells
This feature review
di scusses strategies
for inplenentation of
sem cond'

"Sel f assenbl ed 2D
perovskite | ayers
Monash Uni versity
Novenmber 28th, 2019 -
2D organi c?i norgani c
hybri d

Ruddl esden?Popper

per ovski tes have
energed recently as
candi dates for the

| i ght absorbing |ayer

I n solar cel

technol ogy due | argely
to their inpressive
operational stability
conpared with their 3D
perovskite
counterparts'

' Sol ar Panel s and

Sem conductor Materials
July 6th, 2018 -

Phot ovol taic cells
conposed of various
sem conductor materials
are springing up all
over the world to
convert |ight energy
directly into
electricity with zero
em ssi ons Overvi ew of
Sol ar Cells When |ight
reaches a sol ar panel
or photovoltaic PV cell
It can either be

refl ected absorbed or
pass right through it"’

' PDF Types of Sol ar
Cell s and Application
Decenber 25th, 2019 -
The el ectron then

di ssi pates its energy
In the external circuit
and returns to the



solar cell A variety of
mat erial s and processes
can potentially satisfy
the requirenents for
such as solar energy in
this article we w |
Study types of solar
cells and their
applications Types of
Solar Cells and
Application Fig 13
"Solar Cells Fuel Cells
and Batteries Materials
for the

Decenber 15th, 2019 -
This online only course
Is conpletely revised
and optim zed to
enhance the | earning
experience featuring
short videos ani mat ed
screencasts and

i nteractive quizzes The
world s ever grow ng
ener gy demands have
been the catal yst for

t he devel opnent of
savvy technol ogi cal
solutions In this
course students wl|

| earn the operating
principl es'

"Solar |I's Being Held
Back by Regul ati ons Not
Technol ogy

Decenmber 15th, 2016 -
Solar Is Being Held
Back by Regul ati ons Not
Technol ogy Joshua M
Pearce The weal thy can
now i nstall |arge high
power sol ar energy
systens that produce
enough energy Joshua M
Pearce is an associ ate
pr of essor cross
appointed in the
Departnment of Materials
Sci ence anp Engi neeri ng
and in the Depart nent



of Electrical anp
Comput er Engi neering'
"Harvard anmp | BM Shi ne
Li ght on New Sol ar
Conpounds

Decenber 16th, 2019 -

| BM Press Room The
search for nore
versatile and |ess
expensive materials for
sol ar energy received a
boost today as Harvard
| aunched a free

dat abase t hat
cat al ogues the
suitability of 2 3
mllion organic carbon
conpounds for
converting sunlight
into electricity'' Sol ar
energy converters based
on Harvard University
January 29th, 2019 -
Sol ar energy converters
based on Multi junction
solar cells with
multiple p n junctions
made of different

sem conductor materials
have nul ti pl e bandgaps
that allow reducing the
rel axati on energy | oss
and substantially

I ncrease the power
conversion efficiency
The choice of materials
for each sub cell is
very limted due to

t he'

"Interface Ml ecul ar
Engi neering for

Lam nated Monolithic
Novenber 7th, 2019 -

NI CE Sol ar Energy GrbH
Al fred?Lei kanSt r asse
25 74523 Schwaebi sch
Hal | Germany E Harvard
Uni versity Canbridge MA
02138 USA and d
?sorbitol for



nmonol i t hi c perovskite
silicon tandem sol ar
cells is introduced The
I nt erconnection of

I ndependent |y processed
silicon and perovskite
subcells is a sinple
add?on | am nati on’

' Bi ol ogi cal materi al
boosts sol ar cell

per f or mance

Cct ober 22nd, 2019 - By
al i gning these gaps the
scientists hypot hesi zed
t hey coul d achieve a
better performance in
perovskite solar cells
t hrough the FRET
mechani sm Sol ar cells
wor k by absorbing |ight
energy or photon

nol ecul es and creating
el ectron hole pairs
sai d Subhabrata Das who
participated in the
research while a
doctoral student at

Col unbi a Uni versity’

"The Promi se of Organic
Solar Cells Science in
t he News

Decenber 22nd, 2019 -
The world is excited
about solar cells ? and
W th good reason

| magi ne the Gty of the
Future where every
exposed surface has
solar cells on it
converting the sun?s
energy into electricity
This vision could

I ncl ude solar cells on
w ndows on top of our
cars on the surface of
our cell phones or on
our clothes Instead of
usi ng energy'



" Sol ar panel s for yeast
cell biofactories Wss
Institute

Decenber 13th, 2019 -
Sol ar panels for yeast
cell biofactories on
Wss Institute Co

aut hor Nocera is the
Pat t er son Rockwood

Prof essor of Energy at
Harvard University As a
result of the conbi ned
mani pul ati ons s ot her
co corresponding and co
first author and
presently a

Post doct oral Fel | ow

Wi th experience in
chem stry and materials
science in Joshi?s

| ab' ' A review on the
role of materials
science in solar cells
Novenber 21st, 2019 -
Sol ar energy is an

| nportant technol ogy
for many reasons and is
wor t hy of urgent
attention A review on
the role of materials
science in solar cells
I n Renewabl e and
Sust ai nabl e Ener gy

Revi ews 2012 Vol 16

Mat eri al s Nanonmaterial s
Sol ar cell s’

"Silicon still rules in
solar cells but Harvard
has now

Cct ober 28th, 2019 -
Harvard gave a big gift
to the solar community
today a database of 2 3
mllion material s that
hi ghl i ghts those with
the nost potential to
be used in solar cells
Al of the materials
are carbon based which
researchers believe
coul d sonmeday repl ace



silicon cells due to
its | ow cost and
flexibility'

" Sol ar Foundat i onal
Program to Advance Cel
Efficiency

Decenber 16th, 2019 -
The SunShot

Foundati onal Programto
Advance Cell Efficiency
F PACE ains to increase
the efficiency of
photovoltaic PV cells
achieved in the

| aboratory and on

manuf acturing |ines
Launched i n Sept enber
2011 the first round of
the F PACE program
supported 18 research
projects over a 36
nont h performance
period ' Sol ar cell

W ki pedi a

Decenber 25th, 2019 -
An array of solar cells
converts sol ar energy

I nto a usabl e amount of
direct current DC

el ectricity An inverter
can convert the power
to alternating current
AC The nost conmonly
known sol ar cell is
configured as a | arge
area p?n junction nmade
fromsilicon''An
Interface stabilized
perovskite solar cell

wi th high

March 4th, 2019 - e

Di vi si on of Advanced
Mat eri al s Korea
Research Institute of
Chem cal Technol ogy 141
Gaj eong Ro Yuseong CGu
Whi | e various surface
passi vati ng agents have
been devel oped to

I nprove the device



per f or mance of
perovskite solar cells
conventi onal deposition
nmet hods using a protic
pol ar sol vent mainly

| sopropyl Harvard

Uni versity'

"Tiny Solar Cells MT
Technol ogy Revi ew

Cct ober 17th, 2007 -
Researchers at Harvard
Uni versity have made
solar cells that are a
smal |l fraction of the
w dth of a human hair
The cells each made
froma single nanow re
just 300 nanoneters

w de coul d be useful
for powering tiny
sensors or robots for
envi ronment al
monitoring or mlitary
applications'

" Sol ar Ener gy

Engi neering edX
Decenber 28th, 2019 -
Sol ar energy adoption
Is growing at a
surprisingly fast rate
with predicted falling
costs and new

t echnol ogi es resulting
I n solar generating 20
of electricity by 2027
Research Policy 2016
Esti mat ed annual sal ary
of engineers working in
t he sol ar energy

I ndustry anmounts to 85
000 USA Departnent of
Labor' ' Sol ar cell
efficiency boosted by
bi o materi al

Cct ober 23rd, 2019 -
?Sol ar cells work by
absorbing |ight energy
or photon nol ecul es and
creating electron hole



pairs ? said Subhabrata
Das who participated in
the research while a
doctoral student at

Col unbi a University 7?By
sendi ng the el ectrons
and hol es in opposite
directions solar cells
generate an el ectri cal
current that?s turned
into electricity ?

" Sol ar panel s for yeast
cell biofactories
Harvard John A

Decenber 15th, 2019 -
Co author Nocera is the
Patt erson Rockwood

Prof essor of Energy at
Harvard University As a
result of the conbi ned
mani pul ati ons yeasts?
ability to produce
shikimc acid an

| nportant precursor of
the anti viral drug
Tam fl u several other
nmedi ci nes
nutraceuticals and fine
cheni cal s was
significantly enhanced

" Experi ments show
dramatic increase in
sol ar cell output
Decenber 28th, 2019 -
Wi |l e conventi onal
silicon cells have an
absol ute theoreti cal
maxi mum ef fi ci ency of
about 29 1 percent
conversion of solar
energy the new approach
devel oped over the | ast
several years by
researchers at MT and
el sewhere coul d bust

t hrough that [imt
potential ly adding
several percentage
points to that nmaxi mum



out put '

"1 norgani c photovoltaic
solar cells Silicon and
beyond

Decenber 18th, 2019 -
The sol ar industry has
devel oped sone sol ar
specific materials
processes and equi pnent
to reduce the cost and
energy input of solar
cells It is also found
that if the cost and
energy input of wafer

Si cells can be
significantly reduced
Si may remain as the
dom nant sol ar cel
material for the
foreseeable future'

"Tiny Solar Cells

Li eber Research G oup
Decenber 7th, 2019 -
Tiny Solar Cells
Phot ovol t ai cs nade of
nanowi res could lead to
cheaper sol ar panels By
Kevin Bullis
Researchers at Harvard
Uni versity have made
solar cells that are a
smal | fraction of the
w dth of a human hair
The cells each made
froma single nanow re
j ust 300 nanoneters

w de coul d be useful

for powering tiny
sensors or robots for'

" Sol ar Energy Science
Tracer Bull et Science
Ref er ence

August 2nd, 2000 - PV
hybri d power system at
t he Dangling Rope

Mari na on Lake Powel |

I n Uah Photo Nati onal
Renewabl e Ener gy



Labor at ory Phot ogr aphi c
I nf or mati on Exchange
Wb site This
conpi | ati on updat es

Li brary of Congress

Sci ence Tracer Bull et
92 4 enphasizing the
literature on three

sol ar topics passive'

"Sol ar Thermal Cinmate
Neutral Research
Canpuses NREL

Decenber 22nd, 2019 -
Sol ar Thermal Sol ar

t hermal applications
can be sinple cost
effective and diverse
for research canpuses
The follow ng |inks go
to sections that
descri be when and where
sol ar thermal energy
may fit into your
climate action plans’

"Sensitization of
silicon by singlet
exciton fission in
Decenber 24th, 2019 -
The nmaxi mum comnbi ned
yield of the fission in
tetracene and the
energy transfer to
silicon is around 133
per cent establishing
the potential of
singlet exciton fission
to increase the
efficiencies of silicon
solar cells and reduce
the cost of the energy
t hat they

generate'' McGehee G oup
Stanford Materials

Sci ence and Engi neeri ng
Decenber 16th, 2019 -
McGehee G oup Stanford
Uni versity Stanford
Materials Science is to
make tandem sol ar cells



with a high band gap
solar cell harvesting
t he hi gh energy photons
and a | ower bandgap
sol ar cell harvesting
the | ow energy In the
| ast few years
perovskite

sem conduct ors have
energed as one of the
nost prom si ng
materials for solar
cell s' ' Peopl e Gordon
Research Group Harvard
Uni versity

Decenmber 28th, 2019 -
Wth funding from
Harvard University s
i mat e Change

Sol utions Fund CCSF
Prof essor Roy Gordon
has received an award
for research that wll
focus on | owering the
costs of solar energy
devel oping thin film

t echnol ogy by
depositing vapors on
ordi nary w ndow gl ass
usi ng abundant and
nontoxi ¢ material s’
"Bionic | eaf uses
bacteria to convert
solar energy into
Decenber 29th, 2019 -
Now scientists froma
t eam spanni ng Harvard
Uni versity s Faculty of
Arts and Sci ences

Har vard Medi cal School
and the Wss Institute
for Biologically

| nspi red Engi neering at
Harvard Uni versity have
created a systemt hat
uses bacteria to
convert sol ar energy
into aliquid

fuel'' Lew s Research
G oup

Decenmber 27th, 2019 -



In solar cells the
cheap easy to nmke
materials called
perovskites are adept
at turning photons into
el ectricity Now
perovskites are turning
the tabl es converting
el ectrons into |ight
with an efficiency on
par wth that of the
comrer ci al organic
light emtting diodes
LEDs found in
cel | phones and fl at
screen

TVs''IIlum nating sol ar
energy Harvard John A
Paul son School

Decenber 21st, 2019 -
The G een Energy

Mat eri al s Sunmmer
Resear ch Program
brought together 15
students from Harvard
U san Nati onal
Institute of Science
and Technol ogy UNI ST in
Korea and Jiao Tong
University in China for
a thorough study of
sol ar energy'

" Sol ar panel s for yeast
cell biofactories
Harvard Chem stry
Decenber 23rd, 2019 -
More recently

resear chers have
started to conbi ne
bacteria with

sem conduct or

technol ogy that simlar
to solar panels on the
roof of a house
harvests energy from

| i ght and when coupl ed
to the m crobes?
surface can boost their
bi osynthetic potential’



" Perovskite Solar Cells
Dauskar dt G oup
Stanford University
Decenber 26th, 2019 -
The remar kabl e

optoel ectronic
properties of hybrid
organol ead hal i de
perovskite materials
hol d trenendous prom se
for use as the active

| ayer in |ow cost solar
cell s and have
attracted extraordinary
attention for next
generation PV For the
prom ses of perovskite
photovol taics to be
realized however
dramati c advances in

t he under st andi ng of'

" Gordon Research G oup
Harvard University
Decenber 24th, 2019 -
Wth funding from
Harvard University s

Cli mat e Change

Sol uti ons Fund CCSF

Pr of essor Roy Gordon
has recei ved an award
for research that wll
focus on | owering the
costs of solar energy
developing thin film

t echnol ogy by

deposi ting vapors on
ordi nary w ndow gl ass
usi ng abundant and
nontoxi ¢ material s’

'8 crazy new sol ar
resear ch breakt hr oughs
TechRepublic

February 25th, 2015 -
As the solar industry
boons so does R anp D
Here are 8 exciting new
research devel opnents

i n sol ar energy
research W ve said it
before and we ||l say it
again 2015 is going to



be a huge year for the
solar industry A

phot ovol taic systemis
I nstall ed every four
mnutes in the US There
are now

"Solar Cell Efficiency
| nproved Wth Silver
Decenmber 10th, 2019 -
As a result of their
two year joint project
the materials
researchers of Tallinn
Uni versity of

Technol ogy have

i nproved the efficiency
of next generation
solar cells by parti al
substitution of copper
with silver in absorber
mat eri al Econom c

devel opnent and the
general growth in
energy consunpt'
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