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Abstract 
Chalcogen atoms like sulphur or selenium are promising candidates for the passivation of 
GaAs(1 0 0) surfaces. The passivation can be obtained by evaporation of S or Se under ultra-
high vacuum (UHV) conditions or by etching in chalcogen containing solutions. In both cases, 
an additional annealing of the samples leads to Ga-chalcogenide like surface layers showing a 
2×1 low energy electron diffraction (LEED) pattern. We have analysed the Se/GaAs(1 0 0)-
2×1 geometry in detail by means of density functional theory (DFT) calculations. Comparing 
with photoemission data and scanning tunnelling microscopy (STM) currents we conclude 
that this geometry has a single Se atom in the last crystal layer bonded to two Ga atoms of the 
second layer, and another Se layer replacing the third As layer. While the theoretical 
calculations show that the band gap of Se-passivated GaAs(1 0 0) surfaces are free from 
surface states, the experimental data show a band bending that depends on the details of the 
passivation procedure used.  

Author Keywords: Passivation; GaAs; Surfaces; Photoemission spectroscopy; Density 
functional theory  

PACS classification codes: 68.35.-p; 73.20.-r; 68.35.Bs  
 

 

Corresponding author. Tel.: +49-371-531-3079; fax: +49-371-531-3060.  

 
 Applied Surface Science  
Volumes 212-213 , 15 May 2003, Pages 850-855  
11th International Conference on Solid Films and Surfaces 
 

http://www.sciencedirect.com/science?_ob=HelpURL&_file=doi.htm&_acct=C000059086&_version=1&_urlVersion=0&_userid=2891414&md5=49f226881c7d7f3c3db1548bfd850510
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THY-48H2X76-1&_user=2891414&_handle=V-WA-A-W-ADU-MsSAYWA-UUA-U-AAVZYWEEWC-AAVVVAUDWC-DDDVDDWAC-ADU-U&_fmt=summary&_coverDate=05%2F15%2F2003&_rdoc=155&_orig=browse&_srch=%23toc%235295%232003%23997879999%23433610%21&_cdi=5295&view=c&_acct=C000059086&_version=1&_urlVersion=0&_userid=2891414&md5=19c5cf682b49f1be6af3ce22b5056044
mailto:kampen@physik.tu-chemnitz.de
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THY-48H2X76-1&_user=2891414&_handle=V-WA-A-W-ADU-MsSAYWA-UUA-U-AAVZYWEEWC-AAVVVAUDWC-DDDVDDWAC-ADU-U&_fmt=summary&_coverDate=05%2F15%2F2003&_rdoc=155&_orig=browse&_srch=%23toc%235295%232003%23997879999%23433610%21&_cdi=5295&view=c&_acct=C000059086&_version=1&_urlVersion=0&_userid=2891414&md5=19c5cf682b49f1be6af3ce22b5056044
http://www.sciencedirect.com/science?_ob=JournalURL&_cdi=5295&_auth=y&_acct=C000059086&_version=1&_urlVersion=0&_userid=2891414&md5=01637f3e8f63682b1baec34485a2128c
http://www.sciencedirect.com/science?_ob=IssueURL&_tockey=%23TOC%235295%232003%23997879999%23433610%23FLA%23&_auth=y&view=c&_acct=C000059086&_version=1&_urlVersion=0&_userid=2891414&md5=2eff23894491a737216b336106b6a9a1
http://dx.doi.org/10.1016/S0169-4332%2803%2900364-7
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THY-48H2X76-1&_user=2891414&_handle=V-WA-A-W-ADU-MsSAYWA-UUA-U-AAVZYWEEWC-AAVVVAUDWC-DDDVDDWAC-ADU-U&_fmt=summary&_coverDate=05%2F15%2F2003&_rdoc=155&_orig=browse&_srch=%23toc%235295%232003%23997879999%23433610%21&_cdi=5295&view=c&_acct=C000059086&_version=1&_urlVersion=0&_userid=2891414&md5=19c5cf682b49f1be6af3ce22b5056044#aff1
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THY-48H2X76-1&_user=2891414&_handle=V-WA-A-W-ADU-MsSAYWA-UUA-U-AAVZYWEEWC-AAVVVAUDWC-DDDVDDWAC-ADU-U&_fmt=summary&_coverDate=05%2F15%2F2003&_rdoc=155&_orig=browse&_srch=%23toc%235295%232003%23997879999%23433610%21&_cdi=5295&view=c&_acct=C000059086&_version=1&_urlVersion=0&_userid=2891414&md5=19c5cf682b49f1be6af3ce22b5056044#aff1
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THY-48H2X76-1&_user=2891414&_handle=V-WA-A-W-ADU-MsSAYWA-UUA-U-AAVZYWEEWC-AAVVVAUDWC-DDDVDDWAC-ADU-U&_fmt=summary&_coverDate=05%2F15%2F2003&_rdoc=155&_orig=browse&_srch=%23toc%235295%232003%23997879999%23433610%21&_cdi=5295&view=c&_acct=C000059086&_version=1&_urlVersion=0&_userid=2891414&md5=19c5cf682b49f1be6af3ce22b5056044#aff2
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THY-48H2X76-1&_user=2891414&_handle=V-WA-A-W-ADU-MsSAYWA-UUA-U-AAVZYWEEWC-AAVVVAUDWC-DDDVDDWAC-ADU-U&_fmt=summary&_coverDate=05%2F15%2F2003&_rdoc=155&_orig=browse&_srch=%23toc%235295%232003%23997879999%23433610%21&_cdi=5295&view=c&_acct=C000059086&_version=1&_urlVersion=0&_userid=2891414&md5=19c5cf682b49f1be6af3ce22b5056044#aff3
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THY-48H2X76-1&_user=2891414&_handle=V-WA-A-W-ADU-MsSAYWA-UUA-U-AAVZYWEEWC-AAVVVAUDWC-DDDVDDWAC-ADU-U&_fmt=summary&_coverDate=05%2F15%2F2003&_rdoc=155&_orig=browse&_srch=%23toc%235295%232003%23997879999%23433610%21&_cdi=5295&view=c&_acct=C000059086&_version=1&_urlVersion=0&_userid=2891414&md5=19c5cf682b49f1be6af3ce22b5056044#aff3
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THY-48H2X76-1&_user=2891414&_handle=V-WA-A-W-ADU-MsSAYWA-UUA-U-AAVZYWEEWC-AAVVVAUDWC-DDDVDDWAC-ADU-U&_fmt=summary&_coverDate=05%2F15%2F2003&_rdoc=155&_orig=browse&_srch=%23toc%235295%232003%23997879999%23433610%21&_cdi=5295&view=c&_acct=C000059086&_version=1&_urlVersion=0&_userid=2891414&md5=19c5cf682b49f1be6af3ce22b5056044#aff3
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THY-48H2X76-1&_user=2891414&_handle=V-WA-A-W-ADU-MsSAYWA-UUA-U-AAVZYWEEWC-AAVVVAUDWC-DDDVDDWAC-ADU-U&_fmt=summary&_coverDate=05%2F15%2F2003&_rdoc=155&_orig=browse&_srch=%23toc%235295%232003%23997879999%23433610%21&_cdi=5295&view=c&_acct=C000059086&_version=1&_urlVersion=0&_userid=2891414&md5=19c5cf682b49f1be6af3ce22b5056044#aff3
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THY-48H2X76-1&_user=2891414&_handle=V-WA-A-W-ADU-MsSAYWA-UUA-U-AAVZYWEEWC-AAVVVAUDWC-DDDVDDWAC-ADU-U&_fmt=summary&_coverDate=05%2F15%2F2003&_rdoc=155&_orig=browse&_srch=%23toc%235295%232003%23997879999%23433610%21&_cdi=5295&view=c&_acct=C000059086&_version=1&_urlVersion=0&_userid=2891414&md5=19c5cf682b49f1be6af3ce22b5056044#aff3
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THY-48H2X76-1&_user=2891414&_handle=V-WA-A-W-ADU-MsSAYWA-UUA-U-AAVZYWEEWC-AAVVVAUDWC-DDDVDDWAC-ADU-U&_fmt=summary&_coverDate=05%2F15%2F2003&_rdoc=155&_orig=browse&_srch=%23toc%235295%232003%23997879999%23433610%21&_cdi=5295&view=c&_acct=C000059086&_version=1&_urlVersion=0&_userid=2891414&md5=19c5cf682b49f1be6af3ce22b5056044#aff3
http://www.sciencedirect.com/science?_ob=ArticleURL&_udi=B6THY-48H2X76-1&_user=2891414&_handle=V-WA-A-W-ADU-MsSAYWA-UUA-U-AAVZYWEEWC-AAVVVAUDWC-DDDVDDWAC-ADU-U&_fmt=summary&_coverDate=05%2F15%2F2003&_rdoc=155&_orig=browse&_srch=%23toc%235295%232003%23997879999%23433610%21&_cdi=5295&view=c&_acct=C000059086&_version=1&_urlVersion=0&_userid=2891414&md5=19c5cf682b49f1be6af3ce22b5056044#aff3
http://www.sciencedirect.com/science?_ob=JournalURL&_cdi=5295&_auth=y&_acct=C000059086&_version=1&_urlVersion=0&_userid=2891414&md5=01637f3e8f63682b1baec34485a2128c
http://www.sciencedirect.com/science?_ob=IssueURL&_tockey=%23TOC%235295%232003%23997879999%23433610%23FLA%23&_auth=y&view=c&_acct=C000059086&_version=1&_urlVersion=0&_userid=2891414&md5=2eff23894491a737216b336106b6a9a1

