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Abstract
This paper presents a numerical investigation of the measurements that were carried out by Yagi et al.

[12] to study the breakdown of molecular hydrogen induced by short laser of wavelength 248 nm and

pulse duration 20 ns. The aim of the study is to give a detailed description of the physical processes

which contributed to the breakdown of molecular hydrogen at focused intensities between 4 x 10(12)

W/cm(2) and 8.0 x 10(12) W/cm(2) over gas pressure range extended from 150 to 7000 Torr. The

applied computer simulation model is based on the numerical solution of the time dependent Boltzmann

equation and a set of rate equations that describe the rate of change of the formed excited states

population. The experimentally measured rate constants and cross-sections for the various physical

processes involved in the model are used in the calculations. Provision is made for the electron impact

ionization and photoionization of the excited states. The former process is incorporated parametrically

in the calculation owing to the lack of quantitative description of this process. Computations are

performed at each gas pressure. The calculated threshold intensities are found to be in good

agreement with the experimentally measured ones, both showing a noticeable increase in the higher

pressure region. Moreover, calculation of the electron energy distribution function (EEDF) and its

parameters demonstrated the exact correlation between gas pressure and the physical processes

responsible for determining the breakdown threshold intensity. (c) 2012 Elsevier Ltd. All rights reserved.

Keywords
Author Keywords: Laser induced breakdown; Molecular hydrogen; Time dependent Boltzman

equation

KeyWords Plus: MOLECULAR GASES; THRESHOLDS; IONIZATION; IMPACT; H2; EXCITATION

Author Information
Reprint Address: Gamal, YEED (reprint author)

King Abdulaziz Univ, Dept Phys, Girls Fac Sci, Jeddah 21413, Saudi Arabia.

Addresses:

[ 1 ] King Abdulaziz Univ, Dept Phys, Girls Fac Sci, Jeddah 21413, Saudi Arabia

[ 2 ] Cairo Univ, Fac Sci, Dept Phys, Giza, Egypt

[ 3 ] Sohag Univ, Fac Sci, Dept Phys, Sohag, Egypt

[ 4 ] Cairo Univ, Natl Inst Laser Enhanced Sci, El Giza, Egypt

E-mail Addresses: gamaly@yahoo.com

Publisher
ELSEVIER SCI LTD, THE BOULEVARD, LANGFORD LANE, KIDLINGTON, OXFORD OX5 1GB,

OXON, ENGLAND

Citation Network

1 Times Cited

26 Cited References
View Related Records

Create Citation Alert

(data from Web of Science Core Collection)

All Times Cited Counts
1 in All Databases
1 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

Most Recent Citation

Gamal, Yosr E. E. -D. Numerical
investigation of the threshold intensity
dependence on gas pressure in the
breakdown of xenon by different laser
wavelengths . EUROPEAN PHYSICAL
JOURNAL D, JUL 29 2014.

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.

Web of Science InCites Journal Citation Reports Essential Science Indicators EndNote Sign In Help English 

My Tools Search History Marked List

 Look Up Full Text      Add to Marked ListFull Text from Publisher Save to EndNote online

 41  of  179 

Search Search Results

Web of Science

https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=W25V2kXlXxlOKGridMK&author_name=Gamal,%20YEED&dais_id=28325635&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=W25V2kXlXxlOKGridMK&author_name=Elsayed,%20KA&dais_id=24010390&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=W25V2kXlXxlOKGridMK&author_name=Mahmoud,%20MA&dais_id=21778391&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=W25V2kXlXxlOKGridMK&field=TS&value=Laser+induced+breakdown&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=W25V2kXlXxlOKGridMK&field=TS&value=Molecular+hydrogen&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=W25V2kXlXxlOKGridMK&field=TS&value=Time+dependent+Boltzman+equation&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=W25V2kXlXxlOKGridMK&field=TS&value=MOLECULAR+GASES&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=W25V2kXlXxlOKGridMK&field=TS&value=THRESHOLDS&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=W25V2kXlXxlOKGridMK&field=TS&value=IONIZATION&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=W25V2kXlXxlOKGridMK&field=TS&value=IMPACT&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=W25V2kXlXxlOKGridMK&field=TS&value=H2&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=W25V2kXlXxlOKGridMK&field=TS&value=EXCITATION&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')
mailto:gamaly@yahoo.com
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&REFID=433397460&SID=W25V2kXlXxlOKGridMK&search_mode=CitingArticles&parentProduct=WOS&parentQid=3&parentDoc=41&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%3d3%26log_event%3dyes%26product%3dWOS%26SID%3dW25V2kXlXxlOKGridMK%26viewType%3dfullRecord%26doc%3d41%26page%3d5&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000305371800028&search_mode=CitedRefList&SID=W25V2kXlXxlOKGridMK&parentProduct=WOS&parentQid=3&parentDoc=41&recid=WOS:000305371800028&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%3d3%26log_event%3dyes%26product%3dWOS%26SID%3dW25V2kXlXxlOKGridMK%26viewType%3dfullRecord%26doc%3d41%26page%3d5&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000305371800028&parentProduct=WOS&parentQid=3&search_mode=RelatedRecords&SID=W25V2kXlXxlOKGridMK&parentDoc=41
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=WOS&SID=W25V2kXlXxlOKGridMK&component=pct&forwardTo=None&qid=3&doc=41&colName=WOS&num_cited=1');
https://apps.webofknowledge.com/CitingArticles.do?REFID=433397460&SID=W25V2kXlXxlOKGridMK&search_mode=CitingArticles&parentProduct=WOS&parentQid=3&parentDoc=41&product=UA&betterCount=1&excludeEventConfig=ExcludeIfFromFullRecPage&fromPID=WOS&toPID=UA
https://apps.webofknowledge.com/CitingArticles.do?REFID=433397460&SID=W25V2kXlXxlOKGridMK&search_mode=CitingArticles&parentProduct=WOS&parentQid=3&parentDoc=41&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%3d3%26log_event%3dyes%26product%3dWOS%26SID%3dW25V2kXlXxlOKGridMK%26viewType%3dfullRecord%26doc%3d41%26page%3d5&srcDesc=RET2WOS&SID=W25V2kXlXxlOKGridMK&qid=4&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%3D4%26page%3D1%26excludeEventConfig%3DExcludeIfFromMostRecent%26product%3DUA%26SID%3DW25V2kXlXxlOKGridMK%26colName%3DWOS%26recordID%3DWOS%3A000339949200005%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%3d3%26log_event%3dyes%26product%3dWOS%26SID%3dW25V2kXlXxlOKGridMK%26viewType%3dfullRecord%26doc%3d41%26page%3d5&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&REFID=433397460&SID=W25V2kXlXxlOKGridMK&search_mode=CitingArticles&parentProduct=WOS&parentQid=3&parentDoc=41&excludeEventConfig=ExcludeIfFromFullRecPage&betterCount=1
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=W25V2kXlXxlOKGridMK&search_mode=CombineSearches
https://apps.webofknowledge.com/ViewMarkedList.do?action=Search&product=WOS&SID=W25V2kXlXxlOKGridMK&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=3&SID=W25V2kXlXxlOKGridMK&excludeEventConfig=ExcludeIfFromFullRecPage&page=5&doc=40
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=3&SID=W25V2kXlXxlOKGridMK&excludeEventConfig=ExcludeIfFromFullRecPage&page=5&doc=42
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&SID=W25V2kXlXxlOKGridMK&search_mode=GeneralSearch
https://apps.webofknowledge.com/summary.do?product=WOS&search_mode=GeneralSearch&qid=3&SID=W25V2kXlXxlOKGridMK&page=5


٢٢ /٧ /٢٠١٧ Web of Science [v.5.25] - Web of Science Core Collection Full Record

https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=3&SID=W25V2kXlXxlOKGridMK&page=5&d… 2/2

Categories / Classification
Research Areas: Optics; Physics

Web of Science Categories: Optics; Physics, Applied

Document Information
Document Type: Article

Language: English

Accession Number:  WOS:000305371800028

ISSN:  0030-3992

Journal Information

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

Other Information
IDS Number:  960EW

Cited References in Web of Science Core Collection: 26

Times Cited in Web of Science Core Collection: 1

 41  of  179 

© 2017  CLARIVATE ANALYTICS  TERMS OF USE  PRIVACY POLICY  FEEDBACK

https://toc.webofknowledge.com/ToC.cgi?locale=en_US;UT=000305371800028;SID=W25V2kXlXxlOKGridMK;CCC_ReturnLink=https%3A%2F%2Fapps.webofknowledge.com%3A443%2F%2Ffull_record.do%3Fproduct%3DWOS%26search_mode%3DGeneralSearch%26qid%3D3%26SID%3DW25V2kXlXxlOKGridMK%26page%3D5%26doc%3D41%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=W25V2kXlXxlOKGridMK&colName=WOS&parentProduct=WOS&parentQid=3&parentDoc=41&recid=WOS:000305371800028&UT=WOS:000305371800028
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&search_mode=CitingArticles&SID=W25V2kXlXxlOKGridMK&parentProduct=WOS&parentQid=3&excludeEventConfig=ExcludeIfFromFullRecPage&parentDoc=41&REFID=433397460&alldbColName=WOS&colName=WOS
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=3&SID=W25V2kXlXxlOKGridMK&excludeEventConfig=ExcludeIfFromFullRecPage&page=5&doc=40
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=3&SID=W25V2kXlXxlOKGridMK&excludeEventConfig=ExcludeIfFromFullRecPage&page=5&doc=42
javascript: void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)

