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Abstract

Asearch for heavy, narrow resonances decaying to a Higgs boson and a photon (Hy) has been performed in proton-proton
collision data at a center-of-mass energy of 13 TeV, corresponding to an integrated luminosity of 35.9 fb-1 collected with the
CMS detector at the LHC in 2016. Events containing a photon and a Lorentz-boosted hadronically decaying Higgs boson
reconstructed as a single, large-radius jet are considered, and the y jet invariant mass spectrum is analyzed for the presence
of narrow resonances. To increase the sensitivity of the search, events are categorized depending on whether or not the
large-radius jet can be identified as a result of the merging of two jets originating from b quarks. Results in both categories
are found to agree with the predictions of the standard model. Upper limits on the production rate of Hy resonances are sct
as a function of their mass in the range of 720-3250 GeV, representing thc most stringent constraints to date.

Keywords
KeyWords Plus: HIGGS-BOSON; PP COLLISIONS; MASS

Author Information
Reprint Address: Sirunyan, AM (reprint author)

+ Yerevan Phys Inst, Yerevan, Armenia.

Addresses:
+ [1]Yerevan Phys Inst, Yerevan, Armenia
[2]Inst Hochenergiephys, Vienna, Austria
+ [3]Inst Nucl Problems, Minsk, BELARUS
+ [4]UnivAntwerp, Antwerp, Belgium
+ [5]Vrije Univ Brussel, Brussels, Belgium
+ [6]Univ Libre Bruxelles, Brussels, Belgium
+ [7]Univ Ghent, Ghent, Belgium
+ [8] Catholic Univ Louvain, Louvain La Neuve, Belgium
+ [9]CtrBrasileiro Pesquisas Fis, Rio De Janeiro, Brazil
+ [10] Univ Estado Rio de Janeiro, Rio De Janeiro, Brazil
+ [11]Univ Fed ABC, Univ Estadual Paulista, Sao Paulo, Brazil
+ [12] Univ Estadual Paulista, Sao Paulo, Brazil
+ [13] Univ Fed ABC, Sao Paulo, Brazil
+ [14]Bulgarian Acad Sci, Inst Nucl Res & Nucl Energy, Sofia, Bulgaria

+ [15] Univ Sofia, Sofia, Bulgaria

Web of Science [v.5.32] - Web of Science Core Collection Full Record

Signin v Help ¥  English v

2 Clarivate
Analytics

Search  Search Results Tools v Searchesand alerts v Search History Marked List

4 1of1 »

Citation Network

In Web of Science Core Collection

0

Times Cited

‘ Create Citation Alert

67

Cited References

View Related Records

Use in Web of Science

Web of Science Usage Count

7 7

Last 180 Days Since 2013

Learn more

This record is from:
Web of Science Core Collection

- Science Citation Index Expanded

Suggest a correction

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

apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=D3KtbbqURvz5nJuhX5T&... 1/11


http://apps.webofknowledge.com.ezproxy.um.edu.my/home.do?SID=D3KtbbqURvz5nJuhX5T
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=D3KtbbqURvz5nJuhX5T&author_name=Sirunyan,%20AM&dais_id=7011&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000460667600005-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=D3KtbbqURvz5nJuhX5T&author_name=Tumasyan,%20A&dais_id=8602&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000460667600005-1')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=D3KtbbqURvz5nJuhX5T&author_name=Adam,%20W&dais_id=1417&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000460667600005-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=D3KtbbqURvz5nJuhX5T&author_name=Ambrogi,%20F&dais_id=61327&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000460667600005-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=D3KtbbqURvz5nJuhX5T&author_name=Asilar,%20E&dais_id=57612&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000460667600005-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=D3KtbbqURvz5nJuhX5T&author_name=Bergauer,%20T&dais_id=6054&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000460667600005-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=D3KtbbqURvz5nJuhX5T&author_name=Brandstetter,%20J&dais_id=27202819&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000460667600005-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=D3KtbbqURvz5nJuhX5T&author_name=Dragicevic,%20M&dais_id=6366&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000460667600005-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=D3KtbbqURvz5nJuhX5T&author_name=Ero,%20J&dais_id=6647&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000460667600005-2')
http://apps.webofknowledge.com.ezproxy.um.edu.my/DaisyOneClickSearch.do?product=WOS&search_mode=DaisyOneClickSearch&colName=WOS&SID=D3KtbbqURvz5nJuhX5T&author_name=Del%20Valle,%20AE&dais_id=35323&excludeEventConfig=ExcludeIfFromFullRecPage
javascript:sup_focus('addressWOS:000460667600005-2')
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')
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&colName=WOS&excludeEventConfig=ExcludeIfFromFullRecPage&SID=D3KtbbqURvz5nJuhX5T&field=GP&value=CMS+Collaboration
javascript:hide_show('show_resc_blurb', 'inline');hide_show('show_resc_blurb_link', 'none');hide_show('hide_resc_blurb_link', 'inline')
javascript:;
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D3KtbbqURvz5nJuhX5T&field=TS&value=HIGGS-BOSON&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D3KtbbqURvz5nJuhX5T&field=TS&value=PP+COLLISIONS&uncondQuotes=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/OneClickSearch.do?product=WOS&search_mode=OneClickSearch&excludeEventConfig=ExcludeIfFromFullRecPage&colName=WOS&SID=D3KtbbqURvz5nJuhX5T&field=TS&value=MASS&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_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')
javascript:hide_show('research_pref_org_exp_link_6', 'inline');hide_show('show_research_pref_org_exp_link_6', 'none');hide_show('hide_research_pref_org_exp_link_6', 'inline')
javascript:hide_show('research_pref_org_exp_link_7', 'inline');hide_show('show_research_pref_org_exp_link_7', 'none');hide_show('hide_research_pref_org_exp_link_7', 'inline')
javascript:hide_show('research_pref_org_exp_link_8', 'inline');hide_show('show_research_pref_org_exp_link_8', 'none');hide_show('hide_research_pref_org_exp_link_8', 'inline')
javascript:hide_show('research_pref_org_exp_link_9', 'inline');hide_show('show_research_pref_org_exp_link_9', 'none');hide_show('hide_research_pref_org_exp_link_9', 'inline')
javascript:hide_show('research_pref_org_exp_link_10', 'inline');hide_show('show_research_pref_org_exp_link_10', 'none');hide_show('hide_research_pref_org_exp_link_10', 'inline')
javascript:hide_show('research_pref_org_exp_link_11', 'inline');hide_show('show_research_pref_org_exp_link_11', 'none');hide_show('hide_research_pref_org_exp_link_11', 'inline')
javascript:hide_show('research_pref_org_exp_link_12', 'inline');hide_show('show_research_pref_org_exp_link_12', 'none');hide_show('hide_research_pref_org_exp_link_12', 'inline')
javascript:hide_show('research_pref_org_exp_link_13', 'inline');hide_show('show_research_pref_org_exp_link_13', 'none');hide_show('hide_research_pref_org_exp_link_13', 'inline')
javascript:hide_show('research_pref_org_exp_link_14', 'inline');hide_show('show_research_pref_org_exp_link_14', 'none');hide_show('hide_research_pref_org_exp_link_14', 'inline')
javascript:hide_show('research_pref_org_exp_link_15', 'inline');hide_show('show_research_pref_org_exp_link_15', 'none');hide_show('hide_research_pref_org_exp_link_15', 'inline')
javascript:csiovl('PCTAdd', '/OutboundService.do?action=go&mode=PCTAdd&product=WOS&SID=D3KtbbqURvz5nJuhX5T&component=pct&forwardTo=None&qid=1&doc=1&colName=WOS&num_cited=0');
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d1%26log_event%3dyes%26product%3dWOS%26SID%3dD3KtbbqURvz5nJuhX5T%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000460667600005&search_mode=CitedRefList&SID=D3KtbbqURvz5nJuhX5T&parentProduct=WOS&parentQid=1&parentDoc=1&recid=WOS:000460667600005&PREC_REFCOUNT=67&fromRightPanel=true
http://apps.webofknowledge.com.ezproxy.um.edu.my/InterService.do?product=WOS&toPID=WOS&action=AllCitationService&isLinks=yes&highlighted_tab=WOS&last_prod=WOS&fromPID=WOS&returnLink=http%3a%2f%2fapps.webofknowledge.com%2ffull_record.do%3fhighlighted_tab%3dWOS%26last_prod%3dWOS%26search_mode%3dGeneralSearch%26qid%3d1%26log_event%3dyes%26product%3dWOS%26SID%3dD3KtbbqURvz5nJuhX5T%26viewType%3dfullRecord%26doc%3d1%26page%3d1&srcDesc=RET2WOS&srcAlt=Back+to+Web+of+Science&UT=WOS:000460667600005&parentProduct=WOS&parentQid=1&search_mode=RelatedRecords&SID=D3KtbbqURvz5nJuhX5T&parentDoc=1
javascript:;
javascript:;
javascript: void('InCites')
javascript: void('JCR')
javascript: void('ESI')
javascript: void('EndNote')
javascript: void('PUBLONS')
https://kopernio.com/?utm_source=WOS_home&utm_medium=web&utm_campaign=kopernio_wos_product&ref=wos
javascript:void(0);
javascript:void(0)
javascript: void(0)
javascript: void(0)
javascript: void(0)
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_CombineSearches_input.do?product=WOS&SID=D3KtbbqURvz5nJuhX5T&search_mode=CombineSearches
http://apps.webofknowledge.com.ezproxy.um.edu.my/ViewMarkedList.do?action=Search&product=WOS&SID=D3KtbbqURvz5nJuhX5T&mark_id=UDB&search_mode=MarkedList&colName=WOS&entry_prod=WOS
javascript:;
javascript:void('Links');
javascript: void(0)
javascript: void('Next Page')
http://apps.webofknowledge.com.ezproxy.um.edu.my/WOS_GeneralSearch_input.do?product=WOS&SID=D3KtbbqURvz5nJuhX5T&search_mode=GeneralSearch
http://apps.webofknowledge.com.ezproxy.um.edu.my/summary.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=D3KtbbqURvz5nJuhX5T&page=

5/15/2019
¥

+

apps.webofknowledge.com.ezproxy.um.edu.my/full_record.do?product=WOS&search_mode=GeneralSearch&qid=1&SID=D3KtbbqURvz5nJuhX5T&...

Web of Science [v.5.32] - Web of Science Core Collection Full Record

[ 16 ] Beihang Univ, Beijing, Peoples R China

[ 17 ] Inst High Energy Phys, Beijing, Peoples R China

[ 18] Peking Univ, State Key Lab Nucl Phys & Technol, Beijing, Peoples R China

[ 19] Tsinghua Univ, Beijing, Peoples R China

[20] Univ Andes, Bogota, Colombia

[21] Univ Split, Fac Elect Engn Mech Engn & Naval Architecture, Split, Croatia
[22] Univ Split, Fac Sci, Split, Croatia

[ 23] Inst Rudjer Boskovic, Zagreb, Croatia

[ 24] Univ Cyprus, Nicosia, Cyprus

[25] Charles Univ Prague, Prague, Czech Republic

[26 ] Escuela Politec Nacl, Quito, Ecuador

[27 ] Univ San Francisco Quito, Quito, Ecuador

[ 28] Acad Sci Res & Technol Arab Republ Egypt, Egyptian Network High Energy Phys, Cairo, Egypt
[29 ] NICPB, Tallinn, Estonia

[30] Univ Helsinki, Dept Phys, Helsinki, Finland

[ 31] Helsinki Inst Phys, Helsinki, Finland

[ 32] Lappeenranta Univ Technol, Lappeenranta, Finland

[33] Univ Paris Saclay, CEA, IRFU, Gif Sur Yvette, France

[ 34] Univ Paris Saclay, Lab Leprince Ringuet, Ecole Polytech, CNRS IN2P3, Palaiseau, France
[35] Univ Strasbourg, CNRS, IPHC UMR 7178, Strasbourg, France

[36] CNRS, Inst Natl Phys Nucl & Phys Particules, Ctr Calcul, Villeurbanne, France
[ 37 ] Univ Lyon, Univ Claude Bernard Lyon 1, CNRS IN2P3, Inst Phys Nucl Lyon, Villeurbanne, France
[ 38 ] Georgian Tech Univ, Thilisi, Rep of Georgia

[39] Thilisi State Univ, Thilisi, Rep of Georgia

[ 40 ] Rhein Westfal TH Aachen, Phys Inst 1, Aachen, Germany

[41] Rhein Westfal TH Aachen, Phys Inst A3, Aachen, Germany

[ 42 ] Rhein Westfal TH Aachen, Phys Inst B3, Aachen, Germany

[43]DESY, Hamburg, Germany

[ 44 ] Univ Hamburg, Hamburg, Germany

[45] Karlsruher Inst Technol, Karlsruhe, Germany

[ 46 ] NCSR Demokritos, Inst Nucl & Particle Phys, Aghia Paraskevi, Greece

[47] Univ Athens, Athens, Greece

[ 48] Natl Tech Univ Athens, Athens, Greece

[49] Univ loannina, loannina, Greece

[ 50 ] Eotvos Lorand Univ, MTA ELTE Lendulet CMS Particle & Nucl Phys Grp, Budapest, Hungary
[ 51] Wigner Res Ctr Phys, Budapest, Hungary

[ 52 ] Inst Nucl Res ATOMKI, Debrecen, Hungary

[ 53] Univ Debrecen, Inst Phys, Debrecen, Hungary

[ 54 ] Indian Inst Sci 11Sc, Bangalore, Karnataka, India

[ 551 HBNI, Natl Inst Sci Educ & Res, Bhubaneswar, India

[ 56 ] Panjab Univ, Chandigarh, India

[57 ] Univ Delhi, Delhi, India

[ 58 ] HBNI, Saha Inst Nucl Phys, Kolkata, India

[59] Indian Inst Technol Madras, Madras, Tamil Nadu, India

[ 60 ] Bhabha Atom Res Ctr, Mumbai, Maharashtra, India

[61] Tata Inst Fundamental Res A, Mumbai, Maharashtra, India

[ 62 ] Tata Inst Fundamental Res B, Mumbai, Maharashtra, India

[63 ] Indian Inst Sci Educ & Res, Pune, Maharashtra, India

[ 64 ] Inst Res Fundamental Sci IPM, Tehran, Iran

2111


javascript:hide_show('research_pref_org_exp_link_16', 'inline');hide_show('show_research_pref_org_exp_link_16', 'none');hide_show('hide_research_pref_org_exp_link_16', 'inline')
javascript:hide_show('research_pref_org_exp_link_17', 'inline');hide_show('show_research_pref_org_exp_link_17', 'none');hide_show('hide_research_pref_org_exp_link_17', 'inline')
javascript:hide_show('research_pref_org_exp_link_18', 'inline');hide_show('show_research_pref_org_exp_link_18', 'none');hide_show('hide_research_pref_org_exp_link_18', 'inline')
javascript:hide_show('research_pref_org_exp_link_19', 'inline');hide_show('show_research_pref_org_exp_link_19', 'none');hide_show('hide_research_pref_org_exp_link_19', 'inline')
javascript:hide_show('research_pref_org_exp_link_20', 'inline');hide_show('show_research_pref_org_exp_link_20', 'none');hide_show('hide_research_pref_org_exp_link_20', 'inline')
javascript:hide_show('research_pref_org_exp_link_21', 'inline');hide_show('show_research_pref_org_exp_link_21', 'none');hide_show('hide_research_pref_org_exp_link_21', 'inline')
javascript:hide_show('research_pref_org_exp_link_22', 'inline');hide_show('show_research_pref_org_exp_link_22', 'none');hide_show('hide_research_pref_org_exp_link_22', 'inline')
javascript:hide_show('research_pref_org_exp_link_23', 'inline');hide_show('show_research_pref_org_exp_link_23', 'none');hide_show('hide_research_pref_org_exp_link_23', 'inline')
javascript:hide_show('research_pref_org_exp_link_24', 'inline');hide_show('show_research_pref_org_exp_link_24', 'none');hide_show('hide_research_pref_org_exp_link_24', 'inline')
javascript:hide_show('research_pref_org_exp_link_25', 'inline');hide_show('show_research_pref_org_exp_link_25', 'none');hide_show('hide_research_pref_org_exp_link_25', 'inline')
javascript:hide_show('research_pref_org_exp_link_26', 'inline');hide_show('show_research_pref_org_exp_link_26', 'none');hide_show('hide_research_pref_org_exp_link_26', 'inline')
javascript:hide_show('research_pref_org_exp_link_28', 'inline');hide_show('show_research_pref_org_exp_link_28', 'none');hide_show('hide_research_pref_org_exp_link_28', 'inline')
javascript:hide_show('research_pref_org_exp_link_29', 'inline');hide_show('show_research_pref_org_exp_link_29', 'none');hide_show('hide_research_pref_org_exp_link_29', 'inline')
javascript:hide_show('research_pref_org_exp_link_30', 'inline');hide_show('show_research_pref_org_exp_link_30', 'none');hide_show('hide_research_pref_org_exp_link_30', 'inline')
javascript:hide_show('research_pref_org_exp_link_31', 'inline');hide_show('show_research_pref_org_exp_link_31', 'none');hide_show('hide_research_pref_org_exp_link_31', 'inline')
javascript:hide_show('research_pref_org_exp_link_32', 'inline');hide_show('show_research_pref_org_exp_link_32', 'none');hide_show('hide_research_pref_org_exp_link_32', 'inline')
javascript:hide_show('research_pref_org_exp_link_33', 'inline');hide_show('show_research_pref_org_exp_link_33', 'none');hide_show('hide_research_pref_org_exp_link_33', 'inline')
javascript:hide_show('research_pref_org_exp_link_34', 'inline');hide_show('show_research_pref_org_exp_link_34', 'none');hide_show('hide_research_pref_org_exp_link_34', 'inline')
javascript:hide_show('research_pref_org_exp_link_35', 'inline');hide_show('show_research_pref_org_exp_link_35', 'none');hide_show('hide_research_pref_org_exp_link_35', 'inline')
javascript:hide_show('research_pref_org_exp_link_36', 'inline');hide_show('show_research_pref_org_exp_link_36', 'none');hide_show('hide_research_pref_org_exp_link_36', 'inline')
javascript:hide_show('research_pref_org_exp_link_37', 'inline');hide_show('show_research_pref_org_exp_link_37', 'none');hide_show('hide_research_pref_org_exp_link_37', 'inline')
javascript:hide_show('research_pref_org_exp_link_38', 'inline');hide_show('show_research_pref_org_exp_link_38', 'none');hide_show('hide_research_pref_org_exp_link_38', 'inline')
javascript:hide_show('research_pref_org_exp_link_39', 'inline');hide_show('show_research_pref_org_exp_link_39', 'none');hide_show('hide_research_pref_org_exp_link_39', 'inline')
javascript:hide_show('research_pref_org_exp_link_40', 'inline');hide_show('show_research_pref_org_exp_link_40', 'none');hide_show('hide_research_pref_org_exp_link_40', 'inline')
javascript:hide_show('research_pref_org_exp_link_41', 'inline');hide_show('show_research_pref_org_exp_link_41', 'none');hide_show('hide_research_pref_org_exp_link_41', 'inline')
javascript:hide_show('research_pref_org_exp_link_42', 'inline');hide_show('show_research_pref_org_exp_link_42', 'none');hide_show('hide_research_pref_org_exp_link_42', 'inline')
javascript:hide_show('research_pref_org_exp_link_43', 'inline');hide_show('show_research_pref_org_exp_link_43', 'none');hide_show('hide_research_pref_org_exp_link_43', 'inline')
javascript:hide_show('research_pref_org_exp_link_44', 'inline');hide_show('show_research_pref_org_exp_link_44', 'none');hide_show('hide_research_pref_org_exp_link_44', 'inline')
javascript:hide_show('research_pref_org_exp_link_45', 'inline');hide_show('show_research_pref_org_exp_link_45', 'none');hide_show('hide_research_pref_org_exp_link_45', 'inline')
javascript:hide_show('research_pref_org_exp_link_46', 'inline');hide_show('show_research_pref_org_exp_link_46', 'none');hide_show('hide_research_pref_org_exp_link_46', 'inline')
javascript:hide_show('research_pref_org_exp_link_47', 'inline');hide_show('show_research_pref_org_exp_link_47', 'none');hide_show('hide_research_pref_org_exp_link_47', 'inline')
javascript:hide_show('research_pref_org_exp_link_48', 'inline');hide_show('show_research_pref_org_exp_link_48', 'none');hide_show('hide_research_pref_org_exp_link_48', 'inline')
javascript:hide_show('research_pref_org_exp_link_49', 'inline');hide_show('show_research_pref_org_exp_link_49', 'none');hide_show('hide_research_pref_org_exp_link_49', 'inline')
javascript:hide_show('research_pref_org_exp_link_50', 'inline');hide_show('show_research_pref_org_exp_link_50', 'none');hide_show('hide_research_pref_org_exp_link_50', 'inline')
javascript:hide_show('research_pref_org_exp_link_51', 'inline');hide_show('show_research_pref_org_exp_link_51', 'none');hide_show('hide_research_pref_org_exp_link_51', 'inline')
javascript:hide_show('research_pref_org_exp_link_52', 'inline');hide_show('show_research_pref_org_exp_link_52', 'none');hide_show('hide_research_pref_org_exp_link_52', 'inline')
javascript:hide_show('research_pref_org_exp_link_53', 'inline');hide_show('show_research_pref_org_exp_link_53', 'none');hide_show('hide_research_pref_org_exp_link_53', 'inline')
javascript:hide_show('research_pref_org_exp_link_54', 'inline');hide_show('show_research_pref_org_exp_link_54', 'none');hide_show('hide_research_pref_org_exp_link_54', 'inline')
javascript:hide_show('research_pref_org_exp_link_55', 'inline');hide_show('show_research_pref_org_exp_link_55', 'none');hide_show('hide_research_pref_org_exp_link_55', 'inline')
javascript:hide_show('research_pref_org_exp_link_56', 'inline');hide_show('show_research_pref_org_exp_link_56', 'none');hide_show('hide_research_pref_org_exp_link_56', 'inline')
javascript:hide_show('research_pref_org_exp_link_58', 'inline');hide_show('show_research_pref_org_exp_link_58', 'none');hide_show('hide_research_pref_org_exp_link_58', 'inline')
javascript:hide_show('research_pref_org_exp_link_59', 'inline');hide_show('show_research_pref_org_exp_link_59', 'none');hide_show('hide_research_pref_org_exp_link_59', 'inline')
javascript:hide_show('research_pref_org_exp_link_60', 'inline');hide_show('show_research_pref_org_exp_link_60', 'none');hide_show('hide_research_pref_org_exp_link_60', 'inline')
javascript:hide_show('research_pref_org_exp_link_61', 'inline');hide_show('show_research_pref_org_exp_link_61', 'none');hide_show('hide_research_pref_org_exp_link_61', 'inline')
javascript:hide_show('research_pref_org_exp_link_62', 'inline');hide_show('show_research_pref_org_exp_link_62', 'none');hide_show('hide_research_pref_org_exp_link_62', 'inline')
javascript:hide_show('research_pref_org_exp_link_63', 'inline');hide_show('show_research_pref_org_exp_link_63', 'none');hide_show('hide_research_pref_org_exp_link_63', 'inline')

