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Abstract

Direct growth of a monolayer graphene film on a quartz substrate by a hot filament chemical vapor
deposition technique is reported. The monolayer graphene film prepared was characterized by Raman
spectroscopy, X-ray photoelectron spectroscopy (XPS), selected area electron diffraction (SAED), and
atomic force microscopy (AFM). The optical properties were studied by spectroscopic elliposmetry. The
experimental data were fitted by the Forouhi-Bloomer model to estimate the extinction coefficient and
the refractive index of the monolayer graphene film. The refractive index spectrum in the visible region
was studied based on the harmonic oscillator model. The lattice dielectric constant, real and imaginary
dielectric constants and the ratio of the charge carrier number to the effective mass were determined.
The surface and volume energy loss parameters were also found and showed that the value of the
surface energy loss is greater than the volume energy loss. The determination of these optical
constants will open new avenue for novel applications of graphene films in the field of wave plates, light
modulators, ultrahigh frequency signal processing and LCDs. (C) 2016 Elsevier Ltd. All rights reserved.

Keywords

Author Keywords: Structure; Growth; Raman spectroscopy; XPS; Graphene; Ellipsometry; Optical
constants

KeyWords Plus: HIGH-QUALITY; THIN-FILM; EXFOLIATION

Author Information
Reprint Address: Mahmoud, WE (reprint author)

+ King Abdulaziz Univ, Dept Phys, Fac Sci, Jeddah, Saudi Arabia.
Addresses:

+ [ 1]King Abdulaziz Univ, Dept Phys, Fac Sci, Jeddah, Saudi Arabia

+ [2] Suez Canal Univ, Dept Phys, Fac Sci, Ismailia, Egypt

+ [ 3]King Abdulaziz Univ, Fac Sci & Art, Dept Phys, Rabigh, Saudi Arabia

+ [4] Texas State Univ San Marcos, Dept Chem & Biochem, 601 Univ Dr, San Marcos, TX 78666
USA

+ [ 5] Indiana Univ, Dept Chem, Bloomington, IN 47405 USA
E-mail Addresses: w_e_mahmoud@yahoo.com
Funding
Grant Number

Funding Agency

Deanship of Scientific Research (DSR), King Abdulaziz University, Jeddah D-003/436

v Add to Marked List

172 of 499

Citation Network

2 Times Cited
26 Cited References
View Related Records

.‘ Create Citation Alert

(data from Web of Science Core Collection)

All Times Cited Counts

2 in All Databases

2 in Web of Science Core Collection
0 in BIOSIS Citation Index

0 in Chinese Science Citation
Database

0 in Data Citation Index
0 in Russian Science Citation Index
0 in SciELO Citation Index

Usage Count

Last 180 Days: 10
Since 2013: 25

Learn more

Most Recent Citation

Al-Hazmi, Farag S. Synthesis and
characterization of novel Cu20/PVDF
nanocomposites for flexible
ferroelectric organic electronic memory
devices . CURRENT APPLIED
PHYSICS, SEP 2017.

View All

This record is from:
Web of Science Core Collection
- Science Citation Index Expanded

Suggest a correction

If you would like to improve the quality
of the data in this record, please
suggest a correction.

https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=1FbsiJK3LIVWuBJtQiC&page=18&d...

12


https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=1FbsiJK3LlVWuBJtQiC&author_name=Mahmoud,%20WE&dais_id=50930610&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=1FbsiJK3LlVWuBJtQiC&author_name=Al-Hazmi,%20FS&dais_id=1000483638&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=1FbsiJK3LlVWuBJtQiC&author_name=Al-Ghamdi,%20AA&dais_id=1857905&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=1FbsiJK3LlVWuBJtQiC&author_name=Shokr,%20FS&dais_id=1000483629&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=1FbsiJK3LlVWuBJtQiC&author_name=Beall,%20GW&dais_id=2463356&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=1FbsiJK3LlVWuBJtQiC&author_name=Bronstein,%20LM&dais_id=11603475&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:hide_show('show_resc_blurb', 'inline');hide_show('show_resc_blurb_link', 'none');hide_show('hide_resc_blurb_link', 'inline')
javascript:;
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=1FbsiJK3LlVWuBJtQiC&field=TS&value=Structure&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=1FbsiJK3LlVWuBJtQiC&field=TS&value=Growth&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=1FbsiJK3LlVWuBJtQiC&field=TS&value=Raman+spectroscopy&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=1FbsiJK3LlVWuBJtQiC&field=TS&value=XPS&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=1FbsiJK3LlVWuBJtQiC&field=TS&value=Graphene&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=1FbsiJK3LlVWuBJtQiC&field=TS&value=Ellipsometry&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=1FbsiJK3LlVWuBJtQiC&field=TS&value=Optical+constants&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=1FbsiJK3LlVWuBJtQiC&field=TS&value=HIGH-QUALITY&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=1FbsiJK3LlVWuBJtQiC&field=TS&value=THIN-FILM&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=1FbsiJK3LlVWuBJtQiC&field=TS&value=EXFOLIATION&uncondQuotes=true
javascript:hide_show('reprint_pref_org_exp_link_1', 'inline');hide_show('show_reprint_pref_org_exp_link_1', 'none');hide_show('hide_reprint_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_1', 'inline');hide_show('show_research_pref_org_exp_link_1', 'none');hide_show('hide_research_pref_org_exp_link_1', 'inline')
javascript:hide_show('research_pref_org_exp_link_2', 'inline');hide_show('show_research_pref_org_exp_link_2', 'none');hide_show('hide_research_pref_org_exp_link_2', 'inline')
javascript:hide_show('research_pref_org_exp_link_3', 'inline');hide_show('show_research_pref_org_exp_link_3', 'none');hide_show('hide_research_pref_org_exp_link_3', 'inline')
javascript:hide_show('research_pref_org_exp_link_4', 'inline');hide_show('show_research_pref_org_exp_link_4', 'none');hide_show('hide_research_pref_org_exp_link_4', 'inline')
javascript:hide_show('research_pref_org_exp_link_5', 'inline');hide_show('show_research_pref_org_exp_link_5', 'none');hide_show('hide_research_pref_org_exp_link_5', 'inline')
mailto:w_e_mahmoud@yahoo.com
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&REFID=516760231&SID=1FbsiJK3LlVWuBJtQiC&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=172&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=https%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d2%26log_event%3dyes%26product%3dWOS%26SID%3d1FbsiJK3LlVWuBJtQiC%26viewType%3dfullRecord%26doc%3d172%26page%3d18&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000383308700019&search_mode=CitedRefList&SID=1FbsiJK3LlVWuBJtQiC&parentProduct=WOS&parentQid=2&parentDoc=172&recid=WOS:000383308700019&PREC_REFCOUNT=26&fromRightPanel=true
https://apps.webofknowledge.com/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=https%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d2%26log_event%3dyes%26product%3dWOS%26SID%3d1FbsiJK3LlVWuBJtQiC%26viewType%3dfullRecord%26doc%3d172%26page%3d18&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000383308700019&parentProduct=WOS&parentQid=2&search_mode=RelatedRecords&SID=1FbsiJK3LlVWuBJtQiC&parentDoc=172
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=WOS&SID=1FbsiJK3LlVWuBJtQiC&component=pct&forwardTo=None&qid=2&doc=172&colName=WOS&num_cited=2');
https://apps.webofknowledge.com/CitingArticles.do?REFID=516760231&SID=1FbsiJK3LlVWuBJtQiC&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=172&product=UA&betterCount=2&excludeEventConfig=ExcludeIfFromFullRecPage&fromPID=WOS&toPID=UA
https://apps.webofknowledge.com/CitingArticles.do?REFID=516760231&SID=1FbsiJK3LlVWuBJtQiC&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=172&product=WOS&excludeEventConfig=ExcludeIfFromFullRecPage&fromPID=WOS&toPID=WOS
javascript:;
https://apps.webofknowledge.com/InterService.do?fromPID=WOS&product=UA&toPID=UA&returnLink=https%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26excludeEventConfig%3dExcludeIfFromFullRecPage%26search_mode%3dGeneralSearch%26qid%3d2%26log_event%3dyes%26product%3dWOS%26SID%3d1FbsiJK3LlVWuBJtQiC%26viewType%3dfullRecord%26doc%3d172%26page%3d18&srcDesc=RET2WOS&SID=1FbsiJK3LlVWuBJtQiC&qid=88&action=forward&highlighted_tab=UA&last_prod=WOS&excludeEventConfig=ExcludeIfFromFullRecPage&search_mode=CitingArticles&queryNatural=no&doc=1&URL=%2Ffull_record.do%3Fsearch_mode%3DMostRecentCitingArticles%26qid%3D88%26page%3D1%26excludeEventConfig%3DExcludeIfFromMostRecent%26product%3DUA%26SID%3D1FbsiJK3LlVWuBJtQiC%26colName%3DWOS%26recordID%3DWOS%3A000404797600004%26doc%3D1
https://apps.webofknowledge.com/InterService.do?product=UA&toPID=UA&action=AllCitationService&isLinks=yes&highlighted_tab=UA&last_prod=WOS&fromPID=WOS&returnLink=https%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d2%26log_event%3dyes%26product%3dWOS%26SID%3d1FbsiJK3LlVWuBJtQiC%26viewType%3dfullRecord%26doc%3d172%26page%3d18&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&REFID=516760231&SID=1FbsiJK3LlVWuBJtQiC&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=172&excludeEventConfig=ExcludeIfFromFullRecPage&betterCount=2
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:void(0);
javascript:;
javascript: void(0)
javascript: void(0)
https://apps.webofknowledge.com/WOS_CombineSearches_input.do?product=WOS&SID=1FbsiJK3LlVWuBJtQiC&search_mode=CombineSearches
https://apps.webofknowledge.com/ViewMarkedList.do?action=Search&product=WOS&SID=1FbsiJK3LlVWuBJtQiC&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:;
javascript:;
javascript:;
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=1FbsiJK3LlVWuBJtQiC&excludeEventConfig=ExcludeIfFromFullRecPage&page=18&doc=171
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=1FbsiJK3LlVWuBJtQiC&excludeEventConfig=ExcludeIfFromFullRecPage&page=18&doc=173
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&SID=1FbsiJK3LlVWuBJtQiC&search_mode=GeneralSearch
https://apps.webofknowledge.com/summary.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=1FbsiJK3LlVWuBJtQiC&page=18

YOVV/A

Web of Science [v.5.25.1] - Web of Science Core Collection Full Record

View funding text

Publisher

ACADEMIC PRESS LTD- ELSEVIER SCIENCE LTD, 24-28 OVAL RD, LONDON NW1 7DX,

ENGLAND

Categories / Classification
Research Areas: Physics

Web of Science Categories: Physics, Condensed Matter

Document Information

Document Type: Article

Language: English

Accession Number: WO0S:000383308700019
ISSN: 0749-6036

Journal Information

Table of Contents: Current Contents Connect
Impact Factor: Journal Citation Reports

Other Information
IDS Number: DWOCO
Cited References in Web of Science Core Collection: 26

Times Cited in Web of Science Core Collection: 2

© 2017 CLARIVATE ANALYTICS TERMS OF USE PRIVACY POLICY

FEEDBACK

172 of 499

https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=1FbsiJK3LIVWuBJtQiC&page=18&d...

2/2


javascript:hide_show('show_fund_blurb', 'inline');hide_show('show_fund_blurb_link', 'none');hide_show('hide_fund_blurb_link', 'inline')
https://toc.webofknowledge.com/ToC.cgi?locale=en_US;UT=000383308700019;SID=1FbsiJK3LlVWuBJtQiC;CCC_ReturnLink=https%3A%2F%2Fapps.webofknowledge.com%3A443%2F%2Ffull_record.do%3Fproduct%3DWOS%26search_mode%3DGeneralSearch%26qid%3D2%26SID%3D1FbsiJK3LlVWuBJtQiC%26page%3D18%26doc%3D172%26log_event%3Dno;Func=Links;CustomersID=CCCTOC;PointOfEntry=TOC;PublisherID=CCCTOC;ServiceName=TransferToWos;ServiceUser=Links;log_event=no;Product=WOS
javascript:;
https://apps.webofknowledge.com/CitedRefList.do?product=WOS&search_mode=CitedRefList&SID=1FbsiJK3LlVWuBJtQiC&colName=WOS&parentProduct=WOS&parentQid=2&parentDoc=172&recid=WOS:000383308700019&UT=WOS:000383308700019
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&search_mode=CitingArticles&SID=1FbsiJK3LlVWuBJtQiC&parentProduct=WOS&parentQid=2&excludeEventConfig=ExcludeIfFromFullRecPage&parentDoc=172&REFID=516760231&alldbColName=WOS&colName=WOS
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=1FbsiJK3LlVWuBJtQiC&excludeEventConfig=ExcludeIfFromFullRecPage&page=18&doc=171
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=1FbsiJK3LlVWuBJtQiC&excludeEventConfig=ExcludeIfFromFullRecPage&page=18&doc=173
javascript: void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)

