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Abstract

We analyze the mode-competition (MC) phenomenon and the associated noise in multimode
semiconductor lasers at microwave modulation. The study is based on the multimode rate-equation
model, which takes into account the mechanisms of modal gain suppression. The MC is evaluated by
the correlation coefficients between oscillating modes in the laser cavity. We show that an increase in
the modulation depth changes the mode coupling from anticorrelation to positive correlation and then to
complete coupling, which corresponds to emission of periodic pulses. The frequency spectra of relative
intensity noise (RIN) exhibit sharp peaks at the modulation frequency and higher harmonics. The
increase in the modulation depth is associated with suppression of the total and modal RIN under high-

frequency modulation and with noise enhancement under low-frequency modulation.

Keywords

KeyWords Plus: ASYMMETRIC GAIN SATURATION; INJECTION-LASERS; SINUSOIDAL
MODULATION; INTENSITY MODULATION; OPTICAL FEEDBACK; FLUCTUATIONS; PARTITION;
ACCOUNT; DIODES

Author Information
Reprint Address: Ahmed, M (reprint author)

+ King Abdulaziz Univ, Dept Phys, Fac Sci, MB 20803, Jeddah 21589, Saudi Arabia.
Addresses:

+ [ 1]King Abdulaziz Univ, Dept Phys, Fac Sci, Jeddah 21589, Saudi Arabia

+ [ 2] Menia Univ, Dept Phys, Fac Sci, El Minia 61519, Egypt

E-mail Addresses: mostafa.hafez@science.miniauniv.edu.eg; abakry@kau.edu.sa

Publisher
ALLERTON PRESS INC, 18 WEST 27TH ST, NEW YORK, NY 10001 USA

Categories / Classification
Research Areas: Physics

Web of Science Categories: Physics, Multidisciplinary

Document Information

Document Type: Article

Language: English

Accession Number: WO0S:000336389500004
ISSN: 1541-308X

elSSN: 1934-807X

Journal Information

Impact Factor: Journal Citation Reports

Citation Network

0 Times Cited
22 Cited References
View Related Records

.‘ Create Citation Alert

(data from Web of Science Core Collection)

All Times Cited Counts

0 in All Databases

0 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: 0
Since 2013: 4

Learn more

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=3E21prHv83yVAAOwWIXY &page=33...

12


https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=3E21prHv83yVAAOw9xY&author_name=Ahmed,%20M&dais_id=1076010&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=3E21prHv83yVAAOw9xY&author_name=Bakry,%20A&dais_id=5532675&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=3E21prHv83yVAAOw9xY&field=TS&value=ASYMMETRIC+GAIN+SATURATION&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=3E21prHv83yVAAOw9xY&field=TS&value=INJECTION-LASERS&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=3E21prHv83yVAAOw9xY&field=TS&value=SINUSOIDAL+MODULATION&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=3E21prHv83yVAAOw9xY&field=TS&value=INTENSITY+MODULATION&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=3E21prHv83yVAAOw9xY&field=TS&value=OPTICAL+FEEDBACK&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=3E21prHv83yVAAOw9xY&field=TS&value=FLUCTUATIONS&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=3E21prHv83yVAAOw9xY&field=TS&value=PARTITION&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=3E21prHv83yVAAOw9xY&field=TS&value=ACCOUNT&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=3E21prHv83yVAAOw9xY&field=TS&value=DIODES&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')
mailto:mostafa.hafez@science.miniauniv.edu.eg
mailto:abakry@kau.edu.sa
javascript:;
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%3d3E21prHv83yVAAOw9xY%26viewType%3dfullRecord%26doc%3d327%26page%3d33&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000336389500004&search_mode=CitedRefList&SID=3E21prHv83yVAAOw9xY&parentProduct=WOS&parentQid=2&parentDoc=327&recid=WOS:000336389500004&PREC_REFCOUNT=22&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%3d3E21prHv83yVAAOw9xY%26viewType%3dfullRecord%26doc%3d327%26page%3d33&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000336389500004&parentProduct=WOS&parentQid=2&search_mode=RelatedRecords&SID=3E21prHv83yVAAOw9xY&parentDoc=327
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=WOS&SID=3E21prHv83yVAAOw9xY&component=pct&forwardTo=None&qid=2&doc=327&colName=WOS&num_cited=0');
javascript:;
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=3E21prHv83yVAAOw9xY&search_mode=CombineSearches
https://apps.webofknowledge.com/ViewMarkedList.do?action=Search&product=WOS&SID=3E21prHv83yVAAOw9xY&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:;
javascript:;
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=3E21prHv83yVAAOw9xY&excludeEventConfig=ExcludeIfFromFullRecPage&page=33&doc=326
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=3E21prHv83yVAAOw9xY&excludeEventConfig=ExcludeIfFromFullRecPage&page=33&doc=328
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&SID=3E21prHv83yVAAOw9xY&search_mode=GeneralSearch
https://apps.webofknowledge.com/summary.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=3E21prHv83yVAAOw9xY&page=33

ARRRZA7AR Web of Science [v.5.25.1] - Web of Science Core Collection Full Record

Other Information
IDS Number: AH8LO
Cited References in Web of Science Core Collection: 22

Times Cited in Web of Science Core Collection: 0

327 of 491

© 2017 CLARIVATE ANALYTICS TERMS OF USE PRIVACY POLICY FEEDBACK

https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=3E21prHv83yVAAOwWIxY&page=33... 2/2


https://apps.webofknowledge.com/CitedRefList.do?product=WOS&search_mode=CitedRefList&SID=3E21prHv83yVAAOw9xY&colName=WOS&parentProduct=WOS&parentQid=2&parentDoc=327&recid=WOS:000336389500004&UT=WOS:000336389500004
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=3E21prHv83yVAAOw9xY&excludeEventConfig=ExcludeIfFromFullRecPage&page=33&doc=326
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=3E21prHv83yVAAOw9xY&excludeEventConfig=ExcludeIfFromFullRecPage&page=33&doc=328
javascript: void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)

