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Abstract
Controlling an optical beam is fundamental in optics.. Recently, unique manipulation of optical

wavefronts has been successfully demonstrated by metasurfaces. However, the artificially engineered

nanostructures have thus far been limited to operate on light beams propagating out-of-plane. The in-

plane operation is critical for on-chip photonic applications. Here, we demonstrate an anomalous

negative-angle refraction of a light beam propagating along the plane, by designing a thin dielectric

array of silicon nanoposts. The circularly polarized dipoles induced by the high-permittivity nanoposts at

the scattering resonance significantly shape the wavefrorit of the light beam and bend it anomalously.

The unique capability of a thin line of the nanoposts for manipulating in-plane wavefronts makes the

device extremely compact. The low loss all-dielectric structure is compatible with complementary metal-

oxide semiconductor technologies, offering an effective solution for in-plane beam steering and routing

for on-chip photonics.

Keywords
Author Keywords: Negative-angle refraction; silicon nanoposts; circularly polarized dipoles; resonant

particle; on-chip beam steering nanophotonics

KeyWords Plus: PHASE DISCONTINUITIES; LIGHT-PROPAGATION; REFLECTION;

METASURFACES; SURFACES

Author Information
Reprint Address: Gan, FW (reprint author)

Chinese Acad Sci, Shanghai Inst Microsyst & Informat Technol, State Key Lab Funct Mat
Informat, Shanghai 200050, Peoples R China.

Addresses:

[ 1 ] Chinese Acad Sci, Shanghai Inst Microsyst & Informat Technol, State Key Lab Funct Mat
Informat, Shanghai 200050, Peoples R China

[ 2 ] E China Normal Univ, Quantum Inst Light & Atoms, Dept Phys, Shanghai 200062, Peoples R
China

[ 3 ] Univ Calif Berkeley, NSF Nanoscale Sci & Engn Ctr, Berkeley, CA 94720 USA

[ 4 ] King Abdulaziz Univ, Dept Phys, Jeddah 21589, Saudi Arabia

E-mail Addresses: fuwan@mail.sim.ac.cn; xiang@berkeley.edu; xwang@mail.sim.ac.cn

Funding

Funding Agency Grant Number

Natural Science Foundation of China 61107031 
61275112 
11474098 
61401443 

Citation Network

9 Times Cited

29 Cited References
View Related Records

Create Citation Alert

(data from Web of Science Core Collection)

All Times Cited Counts
9 in All Databases
9 in Web of Science Core Collection
0 in BIOSIS Citation Index
1 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: 3
Since 2013: 56

Learn more

Most Recent Citation

Yavas, Ozlem. On-a-chip Biosensing
Based on All-Dielectric
Nanoresonators . NANO LETTERS,
JUL 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.

     

Web of Science InCites Journal Citation Reports Essential Science Indicators EndNote Publons
  

Sign In Help English 

  My Tools Search History Marked List

 Look Up Full Text      Add to Marked ListNCBI Save to EndNote online
 312  of  449 

Search Search Results

Web of Science

https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&author_name=Wu,%20AM&dais_id=20437022&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&author_name=Li,%20H&dais_id=13403084&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&author_name=Du,%20JJ&dais_id=4138057&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&author_name=Ni,%20XJ&dais_id=59409415&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&author_name=Ye,%20ZL&dais_id=91714600&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&author_name=Wang,%20Y&dais_id=1000493817&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&author_name=Sheng,%20Z&dais_id=17113777&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&author_name=Zou,%20SC&dais_id=22273697&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&author_name=Gan,%20FW&dais_id=11578626&excludeEventConfig=ExcludeIfFromFullRecPage
https://apps.webofknowledge.com/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&author_name=Zhang,%20X&dais_id=92960615&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:hide_show('more_authors_authors_txt_label', 'inline');hide_show('show_more_authors_authors_txt_label', 'none');hide_show('hide_more_authors_authors_txt_label', 'inline')
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=2EZEGtyVN7jQlZCVUpn&field=TS&value=Negative-angle+refraction&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&field=TS&value=silicon+nanoposts&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&field=TS&value=circularly+polarized+dipoles&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&field=TS&value=resonant+particle&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&field=TS&value=on-chip+beam+steering+nanophotonics&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&field=TS&value=PHASE+DISCONTINUITIES&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&field=TS&value=LIGHT-PROPAGATION&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&field=TS&value=REFLECTION&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&field=TS&value=METASURFACES&uncondQuotes=true
https://apps.webofknowledge.com/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=2EZEGtyVN7jQlZCVUpn&field=TS&value=SURFACES&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:fuwan@mail.sim.ac.cn
mailto:xiang@berkeley.edu
mailto:xwang@mail.sim.ac.cn
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&REFID=483693008&SID=2EZEGtyVN7jQlZCVUpn&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=312&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%3d2EZEGtyVN7jQlZCVUpn%26viewType%3dfullRecord%26doc%3d312%26page%3d32&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000351188000093&search_mode=CitedRefList&SID=2EZEGtyVN7jQlZCVUpn&parentProduct=WOS&parentQid=2&parentDoc=312&recid=WOS:000351188000093&PREC_REFCOUNT=29&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%3d2EZEGtyVN7jQlZCVUpn%26viewType%3dfullRecord%26doc%3d312%26page%3d32&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000351188000093&parentProduct=WOS&parentQid=2&search_mode=RelatedRecords&SID=2EZEGtyVN7jQlZCVUpn&parentDoc=312
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=WOS&SID=2EZEGtyVN7jQlZCVUpn&component=pct&forwardTo=None&qid=2&doc=312&colName=WOS&num_cited=9');
https://apps.webofknowledge.com/CitingArticles.do?REFID=483693008&SID=2EZEGtyVN7jQlZCVUpn&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=312&product=UA&betterCount=9&excludeEventConfig=ExcludeIfFromFullRecPage&fromPID=WOS&toPID=UA
https://apps.webofknowledge.com/CitingArticles.do?REFID=483693008&SID=2EZEGtyVN7jQlZCVUpn&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=312&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%3d2EZEGtyVN7jQlZCVUpn%26viewType%3dfullRecord%26doc%3d312%26page%3d32&srcDesc=RET2WOS&SID=2EZEGtyVN7jQlZCVUpn&qid=230&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%3D230%26page%3D1%26excludeEventConfig%3DExcludeIfFromMostRecent%26product%3DUA%26SID%3D2EZEGtyVN7jQlZCVUpn%26colName%3DWOS%26recordID%3DWOS%3A000405643300060%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%3d2EZEGtyVN7jQlZCVUpn%26viewType%3dfullRecord%26doc%3d312%26page%3d32&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&REFID=483693008&SID=2EZEGtyVN7jQlZCVUpn&search_mode=CitingArticles&parentProduct=WOS&parentQid=2&parentDoc=312&excludeEventConfig=ExcludeIfFromFullRecPage&betterCount=9
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=2EZEGtyVN7jQlZCVUpn&search_mode=CombineSearches
https://apps.webofknowledge.com/ViewMarkedList.do?action=Search&product=WOS&SID=2EZEGtyVN7jQlZCVUpn&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=2EZEGtyVN7jQlZCVUpn&excludeEventConfig=ExcludeIfFromFullRecPage&page=32&doc=311
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=2EZEGtyVN7jQlZCVUpn&excludeEventConfig=ExcludeIfFromFullRecPage&page=32&doc=313
https://apps.webofknowledge.com/WOS_GeneralSearch_input.do?product=WOS&SID=2EZEGtyVN7jQlZCVUpn&search_mode=GeneralSearch
https://apps.webofknowledge.com/summary.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=2EZEGtyVN7jQlZCVUpn&page=32


١٦ /٨ /٢٠١٧ Web of Science [v.5.25.1] - Web of Science Core Collection Full Record

https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=2EZEGtyVN7jQlZCVUpn&page=32… 2/2

Natural Science Foundation of Shanghai 11ZR1443700 

Innovation Program of Shanghai Municipal Education Commission 4ZZ049 

U.S. Air Force Office of Scientific Research (AFOSR) MURI program FA9550-12-1-0024 

View funding text    

Publisher
AMER CHEMICAL SOC, 1155 16TH ST, NW, WASHINGTON, DC 20036 USA

Categories / Classification
Research Areas: Chemistry; Science & Technology - Other Topics; Materials Science; Physics

Web of Science Categories: Chemistry, Multidisciplinary; Chemistry, Physical; Nanoscience &

Nanotechnology; Materials Science, Multidisciplinary; Physics, Applied; Physics, Condensed Matter

Document Information
Document Type: Article

Language: English

Accession Number:  WOS:000351188000093

PubMed ID:  25664591

ISSN:  1530-6984

eISSN:  1530-6992

Journal Information

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

Other Information
IDS Number:  CD6GQ

Cited References in Web of Science Core Collection: 29

Times Cited in Web of Science Core Collection: 9

 312  of  449 

© 2017  CLARIVATE ANALYTICS  TERMS OF USE  PRIVACY POLICY  FEEDBACK

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=000351188000093;SID=2EZEGtyVN7jQlZCVUpn;CCC_ReturnLink=https%3A%2F%2Fapps.webofknowledge.com%3A443%2F%2Ffull_record.do%3Fproduct%3DWOS%26search_mode%3DGeneralSearch%26qid%3D2%26SID%3D2EZEGtyVN7jQlZCVUpn%26page%3D32%26doc%3D312%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=2EZEGtyVN7jQlZCVUpn&colName=WOS&parentProduct=WOS&parentQid=2&parentDoc=312&recid=WOS:000351188000093&UT=WOS:000351188000093
https://apps.webofknowledge.com/CitingArticles.do?product=WOS&search_mode=CitingArticles&SID=2EZEGtyVN7jQlZCVUpn&parentProduct=WOS&parentQid=2&excludeEventConfig=ExcludeIfFromFullRecPage&parentDoc=312&REFID=483693008&alldbColName=WOS&colName=WOS
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=2EZEGtyVN7jQlZCVUpn&excludeEventConfig=ExcludeIfFromFullRecPage&page=32&doc=311
https://apps.webofknowledge.com/full_record.do?product=WOS&search_mode=GeneralSearch&qid=2&SID=2EZEGtyVN7jQlZCVUpn&excludeEventConfig=ExcludeIfFromFullRecPage&page=32&doc=313
javascript: void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)

