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1. INTRODUCTION

A literature search is a thorough and systematic search of all types of published
literature in order to identify good quality references relevant to a specific topic.
The term “literature search” is pretty self-explanatory as it refers to the process of
searching for previously written literature. Literature searches are one of those
skills that we assume students already have when they get into a PhD course. As a
consequence, we rarely make time to explicitly teach them those skills [1, 2].

As a general rule, it is best to begin with an exhaustive literature search. Even if it
takes a lot more time, this provides you the benefits of a complete understanding
and a broad knowledge base of the research field as well as the option to eliminate
references as you narrow your research topic. The success of your research project
depends on a thorough review of the academic literature at the outset. It is therefore
a fundamental element of the methodology of any research project. It is better to
eliminate irrelevant sources than to attempt to stretch just a few into an entire
structure of support and explanation of the research you will conduct [3, 4].

Effective literature search is a crucial skill in its own right and will prove valuable
for any future information gathering activity whether in academia or not. Getting
the literature search right will save hours of time through the course of your
research project and will inform and improve the quality of the research you go on
to do for yourself.

In practice, in addition to academic texts, journals are the main source of
information for most in-depth literature searches related to an extended essay,
dissertation or research project. However, depending on your topic, many other
sources will prove equally valuable such as newspaper archives, images, primary
data and conference proceedings.

2. PLANNING YOUR SEARCH

You can take a number of approaches to your search:

« Systematic — you try to find all relevant material,

* Retrospective — you find the most recent material and work backwards,

» Citation — you follow up references from useful articles, books and reading lists,
» Targeted — you restrict your topic and focus on a narrow area of the literature.

There are many types of articles and you need to be aware of the differences:

« Research articles, including systematic reviews, are the best source of evidence;
* Review articles give a summary of research articles on a topic;

« Commentaries and opinion pieces can include interpretations on research or letters
to the editor and editorials;
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* Case studies are a type of research that focuses on one person or situation as
opposed to a group of studies.

It is important to look for research in peer-reviewed journals. This means that the
articles published have passed through peer critiquing before they are accepted for
publication. This ensures that the articles have had some quality control [4-5].

3. CHOOSING YOUR SOURCES

There are many different sources of information. You will almost certainly need to
use both books and journal articles, but you may need to use other information
sources related to your subject, such as government reports or sources of drawings
and figures [6].

General information is available at Wikipedia: https://www.wikipedia.org/

Looking for the solar cell, we can find a basic description on the topic (see Fig. 1).
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From Wikipedia, the free encyclopedia

Main page For convection cells on the sun's surface, see Granule (solar physics).
Contents

Featured content See also Photovoltaics

Current events A solar cell, or photovoltaic cell, is an electrical device that converts the energy of light directly into electricity by
L the photovoltaic effect, which is a physical and chemical phenomenon.!'! It is a form of photoelectric cell, defined as a

Donate to Wikipedia
device whose electrical characteristics, such as current, voltage, or resistance, vary when exposed to light. Solar

Wikipedia store
cells are the building blocks of photovoltaic modules, otherwise known as solar panels.

Interaction
Help Solar cells are described as being photovoltaic irrespective of whether the source is sunlight or an artificial light. They
About Wikipedia are used as a photodetector (for example infrared detectors), detecting light or other electromagnetic radiation near
Community portal the visible range, or measuring light intensity.
Recent changes
» The operation of a photovoltaic (PV) cell requires 3 basic attributes:
Contact page
Tools « The absorption of light, generating either electron-hole pairs or excitons.
What links here « The separation of charge carriers of opposite types.
Related changes » The separate extraction of those carriers to an external circuit
Upload file &
RO In contrast, a solar thermal collector supplies heat by absorbing sunlight, for the purpose of either direct heating or A conventional crystalline silicon solar cell
Special pages Y 2 - < Electrical contacts made from busbars (the larger
Permanent link indirect electrical power generation from heat. A ytic cell” (pt ochemical cell), on the other strips) and fingers (the smaller ones) are printed on
Page information hand, refers either to a type of photovoltaic cell (like that developed by Edmond Becquerel and modern the silicon wafer.
Wikidata item dye-sensitized solar cells), or to a device that splits water directly into hydrogen and oxygen using only solar

Cite this page illumination.

Figure 1. Solar cell description in Wikipedia

4. FINDING JOURNAL ARTICLES

Journal articles are one of the best sources of information as they can be selected for
being current and specific. They are the principal place where research and practice
are discussed and new work is presented. Additionally, most of the important and
ground-breaking research is published in journals. Journal articles are best found
using citation databases. This means that a specialist or a new topic will often be
better covered by journal articles than by books. You will need to use databases to
find journal articles on your topic. Some databases will give you references so you
can trace an article, others allow you to access the full text straight away.

Scientific and professional articles are available on ScienceDirect:
http://www.sciencedirect.com/ and SpringerLink: http://link.springer.com/
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Google Scholar is also a relatively good professional search engine:

https://scholar.google.com/
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1PoF] A low-cost, high-efficiency solar cell based on dye-sensitized

B O'regan, M Grfitzeli - nature, 1991 - energyigert.rutgers.edu

[PDF] innen: rutgers.edu

THE large-scale use of photovoltaic devices for electricity generation is prohibitively
expensive at present: generation from existing commercial devices costs about ten times
more than conventional methods '. Here we describe a photovoltaic cell, created from ...

Idézetek szama: 22572 Kapcsolodo cikkek Mind a(z) 18 valtozat

Solar cell efficiency tables (Version 45)

MA Green, K Emery, Y Hishikawa... - Progress in ..., 2015 - Wiley Online Library

Idézés Mentés

[PDF] innen: nus.edu.sg

ABSTRACT Consolidated tables showing an extensive listing of the highest independently
confirmed efficiencies for solar cells and modules are presented. Guidelines for inclusion of
results into these tables are outlined and new entries since July 2014 are reviewed. ...

Idézetek szama: 5914 Kapcsol6dé cikkek Mind a(z) 36 valtozat

Idézés Mentés

19- 9%-efficient ZnO/CdS/CulnGaSe2 solar cell with 81- 2% fill factor

1 Repins, MA Contreras, B Egaas... - Progress in ..., 2008 - Wiley Online Library

Abstract We report a new record total-area efficiency of 19- 9% for CulnGaSe 2-based thin-
film solar cells. Improved performance is due to higher fill factor. The device was made by

three-stage co-evaporation with a modified surface termination. Growth conditions,
Idézetek szama: 1752 Kapcsolodé cikkek Mind a(z) 4 véltozat

Amorphous silicon solar cell
DE Carison, CR Wronski - Applied Physics Letters, 1976 - scitation.aip.org

device ...

Idézés Mentés

Thin filmsolar cells,~ 1 pm thick, have been fabricated from amorphous silicon deposited

Figure 2. Solar cell search at Google Scholar

evidence, therefore, for the general supposition that electrons
and/or holes can move rapidly along the axis of column-stacked
m-systems” . The decrease in conductivity on going from the
crystalline solid to the mesophase is attributed to a lower charge
mobility. This is probably due to an increase in positional
disorder of the porphyrin moieties’ on melting of the hydrocar-
bon mantle.

We have found a similar decrease in the radiation-induced
conductivity at the solid to mesophase transition of vcta-alkoxy-
substituted phthalocyanines. An isotropic liguid phase of these
compounds is not, however, attainable within the temperature
range of our equipment. They could not therefore be used to
carry out the conclusive experiment of completely melting the
material to see if long-range order was essential for conduction,
The experiments on octa-n-alkoxy substituted phthalocyanines
have, however, shown that the lifetime of the conductivity
transient increases exponentially with the length of the alkyl
tails®. This is taken to be strong evidence that the mobile charge
carriers responsible are restricted to rapid diffusional motion
along the phthalocyanine axis of a stack, with eventual charge
recombination requiring stack-to-stack electron tunnelling
through the hydrocarbon mantle,

The absolute value of (Aa/ D), is related 1o the mobilities,
, of the charge carrers, . u = (u(—)+ u(+)), and the average
;nsl;gy required to produce one charge-carrier pair, E, (in eV),

Ve

Ao/ D)y =T u/E, (n

For organic compounds, the total initial yield of electron-hole
pairs corresponds to a value of E; of ~25eV for high-energy
radiation®™"", Only a fraction of the initial electrons and holes
will escape rapid (subnanosecond) geminate recombination®’
and diffuse to separate columns, thus being observed in the
present experiments. Using a value of E, =25 eV together with
the experimentally determined value of (Ag/ D), will therefore
vield a lower limit to the charge-carrier mobilities. For the solid
phase of ZnP at room temperature, axsumrng electrons and holes
o have almost equal mobili es' this gwes T
26%107°m* V™'s™! and for the mesophaac. it gives p>
0.6%10 °m* V'

This order cf magnitude of the mobility indicates small
polaron motion'” corresponding to the huppmg of a more or
less localized charge between neighbouring sites with an average
jump time between sites of 7. The maobility measured in the
present, randomly orientated columnar materials is related to
7, by

= ed]/6ky T 2)

where d, is the distance moved along the columnar axis per
jump (49 A for the present systems). The minimum values of
the carrier mobilities given above correspond therefore to
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A low-cost, high-efficiency solar
cell based on dye-sensitized
colloidal TiO, films

Brian 0'Regan® & Michael Gritzeli

Institute of Physical Chemistry, Swiss Federal Institute of Technology.
CH-1015 Lausanne, Switzerland

THE large-scale use of photovoltaic devices for electricity gener-
ation is prohibitively expensive at present: generation from existing
commercial devices costs about ten times more than conventional
methods'. Here we describe a photovoltaic cell, created from low-
to medium-purity materials through low-cost processes, which
exhibits a commercially realistic energy-conversion efficiency. The
device is based on a 10-pm-thick, optically transparent film of
titanium dioxide particles a few nanometres in size, coated with
a monolayer of a charge-transfer dye to sensitize the film for light
harvesting. Because of the high surface area of the semiconductor
film and the ideal spectral characteristics of the dye, the device
harvests a high proportion of the incident solar energy flux (46%)
and shows exceptionally high efficiencies for the conversion of
incident photons to electrical current (more than 80% ). The overall
light-to-electric energy conversion yield is 7.1-7.9% in simulated
solar light and 12% in dlﬁuse daylight. The large current densities
(greater than 12 mA cm™) and exl:eplimlll s1llnlny (sustaining
at least five million without dec i as well as
the low cost, make practical applications feasible.

Solar encrgy conversion by photoelectrochemical cells has
been intensively investigated®™!!. Dye-sensitized cells differ from
the conventional semlwnduclu[ devices in that they separate
the function of light absorption from charge carrier transport.
In the case of n-type materials, such as TiO., current is generated
when a photon absorbed by a dye molecule gives rise to electron
injection into the conduction band of the semiconductor, Fig.
1. To complete the circuit, the dye must be regenerated by

* Prasent address: Departmant of Chemistry. Univarsily of Washinglon Sedlle. Washingion 98195,
A
+To whom comespangence should be adoressed.
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Figure 3. The first article on solar cell in Google Scholar
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5. FINDING BOOKS

Books are often a good starting point. Textbooks summarise key theories and more
specialised texts often present research findings in a clear and comprehensive way.
The technical books are available at OMIKK _
http://www.omikk.bme.hu/en/library.html
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 Figure 4. Search at OMIKK database for solar cell

http://www.matarka.hu/
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) Free trial of ProQuest databases

The PQ Central and PQ SciTech Collection
5 databases are available from the BME IP
PrOQUEST. 4omain unti 30th Apri, 2016,

Magyar folydiratok tartalomjegyzékeinek keresheté adatbazisa

Keresés

solar cell

B Keresés

Részletes keresé megnyitdsa

Sigdé megnyitésa

Osszes talalat utélagos szlikitése

Mettdl (év):
Meddig (év):
Szaktertlet:

Folyoirat:

1800 =]
2016 [
Vilasszon szakteriiletet! ||
Valasszon folydiratot!

2000 : irodalmi és tarsadaln
4D : tijépitészeti és kertmi
A Controller

Abstracta botanica

Teljes széveggel elérhetd cikkek
Az EPA-ban archivalt cikkek

Szlikités

Talalatok

CONTACTS

Postal address

B2 Budafoki it 4-6.
Budapest, Hungary
H-1111

F% EHM keresé RSS

Osszesitve

Szerzdk: Zhang, Yi - Zhou, Xiao - Porter, Alan L. - Gomila,

Jose M. Vicente - Yan, An

8 taldlat

+ Mind X Semmi  Kosarba

Triple Helix innovation in China’s dye-sensitized solar cell

industry: hybrid methods with semantic TRIZ and technology

roadmapping

Scientometrics, 2014. 99/1. sz. 55-75. old.

Teljes széveg: link.springer.com/journal/volumesAndIssues

/11192

11 Szerzdk: Réti Istvan - Farkas Istvan

Some Development on Molecular Beam Epitaxy Technology for

Figure 5. The list of articles on solar cell in MATARKA


http://www.omikk.bme.hu/en/library.html
http://www.omikk.bme.hu/en/library.html
http://www.matarka.hu/
http://www.matarka.hu/

A good search for books is on the GoogleBooks website:
https://books.google.co.uk/
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Solar Energy Conversion: The Solar Cell
B https://books.google.com/books?isbn... - Oldal leforditasa
R.C. Neville - 1995 - Elénézet - Tovabbi kiadasok
A large number of solar cell and solar cell systems are described in this
4 volume.

Physics of Solar Cells: From Basic Principles to Advanced ...
=== __ https://books.google.com/books?isbn... - Oldal leforditasa
TS Peter Warfel, Uli Warfel - 2009 - Elénézet - Tovabbi kiadasok

This text contains the latest knowledge on the mechanisms of solar energy
| conversion.

Solar Cell Research Progress
https://books.google.com/books?isbn... - Oldal leforditasa
_- Joseph A. Carson - 2008 - Elénézet
f §~$ This new book presents the latest research in the field from around the globe.
e’
Optoelectronics of Solar Cells
https://books.google.com/books?isbn... - Oldal leforditasa
Greg P. Smestad - 2002 - Elénézet
+ This text is designed to be an overview of photovoltaic solar cells for those in
the fields of optics and optical engineering, as well as those who are

interested in energy policy, economics, and the requirements for efficient
photo-to

Solar Cell Technology and Applications
https://books.google.com/books?isbn... - Oldal leforditasa

A.R. Jha - 2009 - Elénézet - Tovabbi kiadasok

m book discusses: Performance parameters and cost projections for cells

Figure 6. The list of articles on solar cell in Google Books

Other library catalogues list what is available in libraries elsewhere. COPAC (
www.copac.ac.uk), a combined catalogue of the biggest libraries in the United
Kingdom and Ireland, is comprehensive and highly recommended.
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Flgure 7. The list of articles on solar cell in COPAC

Internet booksellers (e.g._www.amazon.co.uk), may have the details of newly
published books.
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Microsoft Academic Search is also a good site to start making searches
http://academic.research.microsoft.com/
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Journals 1053
A solar cell is a large area device. and thus its global IV-characteristic and eficiency depend strongly upon its local properties
Local defects, such as a locally reduced diffusion length, a strong local shunt resistance or a high local series resistance will
adversely influence the cell's global properties. Experimental techniques suitable for mapping the spatial distribution of such o
local parameters can provide valuable information, and thus help to improve the technology for the production of efficient and
J APPL PHYS reproducible solar cells
Thin Solid Films —

Solar Cells
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A solar cellis a diode, which converts light energy to electrical energy.

Keywords (7 J. K. RATIL Micro/PolyCrystalline Silicon Materials For Thin Film Photovoltaic Dev.
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Band Gap Conversion Publications s3o7 Sortby: Year v
Efficiency Dye Sensitzed Theoretical studies of InGaN/GaN muttiple junction solar cell with enhanced tunneling junction diode
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academicressarchmicrosoft.com Charge transfer in rare earth oxide hybrid solar cells
Figure 8. The list of articles on solar cell in Microsoft Academic Search
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The Library of Congress can have many articles on different technical fields
https://www.loc.gov/
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Books 232
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Manuscripts/Mixed
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Photos, Prints, Drawings 3 April 25-29, 2011, San Francisce, California, U.S.A./
Newspapers 1 Catalog Record - Electronic Resource Available
“Symposium B, “Third-generation and emerging solar-cell technologies™ was held April 24-29 at
the 2011 MRS Spring Meeting in San Francisce, Califonia” — p. ix. Includes bibliographical
Online Formats references and indexes.
BOOK
PDF 505 Ci 1B, “Third and Emerging Solar Cell Technologies™
Original Format: Books
406
Online Text Date: 2011
Web Pages 380
Image 70
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Figure 9. The list of articles on solar cell in Library of Congress
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The EISZ.hu page is a good collection of databases, which are prescribed by the
universities.

EbscoHost is one of the best-used reference resources in the world. EbscoHost offers five
free resources accessible to any researcher at any time free of charge:
https://www.ebscohost.com/

The JSTOR Archive features the complete back runs of over 1000 scholarly journals across
over forty disciplines http://www.jstor.org/ .
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..the solar cell . The 5 X 5 mm. solar cell is centered on the 21 X 13 mm. surface of the block, sunk 0.5
mm. beneath it. and covered with clear epoxy resin. A cylinder, 8 mm. in diameter, with its circumference 2
mm. from the solar cell at its._

Figure 10. The list of articles on solar cell in JSTORE

There are several blogs on how researchers are getting to grip with the myriad of
new tools. Many of the tools in our database of scholarly communication tools were
created since 2013 [7].

6. KEYWORDS

When using either library catalogues or databases you need to pick your search
terms carefully. Search engines and library databases are not intelligent and will
match up words without considering their meaning. Selecting keywords — words or
phrases that describe your topic as simply and distinctively as possible — can make
searching much easier. Selecting keywords can be a straightforward process if the
words describing your topic have a single meaning but more often you need to think
carefully about the keywords you use to express your ideas.
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7. EVALUATE WHAT YOU FIND

An important step in the search process is to evaluate the information you find.

When you start finding useful resources, you will want to keep a record of them. Be
sure to record full bibliographic information: title, author, year of publication,
journal title and volume number (if applicable). This is called a citation or
reference. Keeping good records helps you to locate your resources at a later date.

The search of the literature is the cheapest way of carrying out a research. You have
to keep in mind, which are those databases that need subscription and which are free
of charge. More and more journal articles are open access so anyone can download
them. Many articles are uploaded to repositories for instance such sites as MIDRA
http://midra.uni- miskolc.hu/jadox/portal/#result_anchor
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