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Non Minimal Higgs 

NonMinimalHiggs is a H2020 Research and Innovation Staff Exchange (RISE) project.  

 

The project (number 645722 of the H2020-MSCA-RISE-2014 call, June 2015-May 2019) focuses  

on new physics models with a non-minimal Higgs sector.   

 

On July 4th, 2012 CERN has announced the discovery of a scalar particle at the Large Hadron Collider 

(LHC), later identified as the Higgs boson.  

 

This long awaited discovery increased our understanding of  Nature, providing an explanation for the 

mechanism from which all elementary particles acquire mass.  

 

However, there are still fundamental questions awaiting a clear answer: which model better describes 

Nature when all observed properties of this new particle are taken into consideration? Will these new 

models help to solve other outstanding problems in elementary particle physics?  

 

The goal of this project is to look for answers to these crucial questions. 

 

There have been collaborations in the past between some of the nodes. Yet the RISE framework enhances 

and expands this Higgs physics network, by providing effective skill development, both subject specific 

and transferable, for the benefit of both ESRs and ERs.  

 





Where do we stand with the grant? 

• We have reached the Mid-Term Meeting point (M12 Report submitted). 

 

• New Project Officer:  annouchka.nabokoff@ec.europa.eu 

• External Monitor: barbara.mascialino2@thermofisher.com 

     (Welcome to Uppsala to both! Maybe not to Barbara, as she lives here?) 

 

• Consortium Agreement & Partnership Agreement: done and dusted. Originals held 

in Soton. 

 

• All budget allocations done and corresponding pre-financing received by eligible 

nodes (December 2015). Grant deployed seamlessly for various activities. 

 

• Consortium meetings have taken place (twice), several secondments undergone, 

publications produced, communications to conferences delivered, etc. 

 

• RISE webpage in progress (VK) as a virtual institute: to keep track of secondments, 

T&S form repository, database of meetings, publications, outreach, news, etc. 

 

 

mailto:annouchka.nabokoff@ec.europa.eu
mailto:barbara.mascialino2@thermofisher.com


Scientific context 

• The Higgs boson discovered at CERN in July 2012 resulted in Nobel Prize 

2013 to Profs Peter W Higgs and François Englert 

``for the theoretical discovery of a mechanism that contributes to our 

understanding of the origin of mass of subatomic particles, and which recently 

was confirmed through the discovery of the predicted fundamental particle, by 

the ATLAS and CMS experiments at CERN's Large Hadron Collider“ 

 

• Peter Knight, president of  UK's Institute of Physics: 

"This is the physics version of the discovery of DNA“ 

 

• British (ex-)Prime Minister David Cameron: 

"This is a great breakthrough, one that could be profoundly significant to our 

understanding of the universe and the fundamental laws that govern it“ 

 

• German Research Minister Annette Schavan: 

"The endurance and curiosity of researchers has been rewarded"  

 

 

 

 



• The Standard Model (SM), the theoretical framework which predicted the 

experimental discovery of the Higgs boson, is incomplete 

  

• It cannot explain other physics phenomena observed in the Universe (why there is 

dark matter, why there are more particles than antiparticles, why neutrinos are 

massive, etc.) 

 

• There is therefore a need to go Beyond the SM (BSM) 

 

• The Higgs mechanism for the generation of mass must be a cornerstone of any 

BSM scenario  

 

• We are therefore exploring scenarios that embed the Higgs mechanism in a (non-

minimal) form suitable for BSM physics  

 

• Their manifestations may provide the unlocking key to what BSM physics is 

realised in Nature 

Non Minimal Higgs - Motivations 



``… we have gathered a group of scientists with complementary expertise that ranges from model 

builders to phenomenologists to high-energy tool developers, so that a direct and effective 

connection between theory and experiment can be made. We expect that the interactions between 

the different nodes of this international collaboration will be able to make a breakthrough in the 

interpretation of LHC data outside of the SM hypothesis by exploiting hitherto unexplored Higgs 

boson signatures while at the same time enabling the testing of alternative scenarios effectively 

through the provision of a database hosting computing tools where a vast number of models will be 

readily available to the experimental groups at the LHC and future colliders’’  

 

• Three WPs (talks to follow) 

1. Theory and Phenomenology (leader Prof HE Haber, UCSC)  

2. Tools and database (leader Dr R Santos, ISEL) 

3. Workshops (leader Dr R Enberg, Uppsala) 

 

• Deliverables (so far) 

1. 43 RISE refereed publications with several hundred citations (impact) 

2. About a dozen talks at conferences, workshops, etc. stemmed from these (global KT) 

3. Seminars and P/G lecture courses delivered by seconded researchers (local KT) 

4. Tools are being developed and/or upgraded to encode this new physics (effective KT) 

5. Publishable review of NonMinimalHiggs activities ongoing (Dissemination  record) 

 

 

  



Possible Explanation of the Electron Positron Anomaly at 17 MeV in $^8Be$  

Transitions Through a Light Pseudoscalar.  

By Ulrich Ellwanger, Stefano Moretti. arXiv:1609.01669 [hep-ph]. 

Research at the frontier of knowledge (just one example) 

Has a Hungarian physics lab found a fifth force of nature? 

Radioactive decay anomaly could imply a new fundamental force, theorists say. 

Edwin Cartlidge 

25 May 2016 Updated: 17 August 2016 

Krasznahorkay, A. J. et al. Phys. Rev. Lett. 116, 042501 (2016). 

One of our non-minimal Higgs scenarios can be a natural explanation 

Learn more examples from Howie’s talk on the Theory and Phenomenology WP … 

http://www.nature.com/news/has-a-hungarian-physics-lab-found-a-fifth-force-of-nature-1.19957#auth-1
http://www.nature.com/news/has-a-hungarian-physics-lab-found-a-fifth-force-of-nature-1.19957#correction1


Advanced Tools (just one example) 

http://www.hepmdb.soton.ac.uk (Sasha Belyaev), more tools in Rui’s talk: 

                      ,              ,            

http://www.hepmdb.soton.ac.uk/


Non Minimal Higgs Publications 



These works include authors from at least two RISE nodes. Note that all these publications 
acknowledged RISE funding in the standard form: `XYZ acknowledges support from the 
grant H2020-MSCA-RISE-2014 n. 645722 (NonMinimalHiggs) for collaborative work‘.  
 
There are 20 other publications as well, acknowledging RISE support in the same form: 
these were produced by individual nodes, yet they were inspired by the research themes 
put forward by the RISE consortium, hence the authors felt the acknowledgement was 
appropriate. 
 



Consortium Meetings 

Essentially collaboration workshops (WP #3, see Rikard’s talk) 

2015 Warsaw (pegged to Scalars 2015, December 6 & 8)  

2016 Uppsala (pegged to Charged 2016, October 7) 

2017 Lisbon (pegged to Multi Higgs 2017, September)  

         or 

         Toyama(*) (pegged to Higgs as a Probe of New Physics 2017, March) 

         or … 

2018 Orsay (pegged to Higgs Hunting 2018, July) 

2019 Helsinki (standalone wrap-up, May) 

(*) Proposal by Egyptian node of an additional meeting in ZCST, Hurghada and/or 

Luxor (in late 2017 or 2018) using RISE funds on a matching funds basis against 

Egyptian (ZCST & Government) and ICTP grants. This event is primarily meant as a 

training session for ESRs on the RISE collaboration scientific themes, an aspect which 

is currently lacking.  

(*) Use of funds to be discussed with PO & EM 



Secondments 

• Soton > Toyama (August 2015 & July 2016, Dr K Yagyu, 15 + 15 days)  

• Soton > ZCST (January 2016, Mr D Boubaa, 30 days)  

• Soton > ZCST (April 2017, Mr SJD King, 30 days)  

• Soton > Toyama (March 2017 & March 2019, Prof S Moretti, 15 + 15 days)  

• ISEL > Santa Cruz (June 2017, Dr R Santos, 30 days)  

• ISEL > Toyama (March 2017 & March 2019, Dr R Santos, 15 + 15 days)  

• Helsinki > Carleton (October/November 2016, Dr H Waltari, 30 days)  

• Helsinki > Santa Cruz (January/February 2016, Dr V Keus, 30 days)  

• UAE > ISEL (November 2015, Mr J El Falaki, 30 days) 

• UAE > Soton (January 2016, Dr R Benbrik, 30 days)  

• ZCST > Soton (July 2015 & March 2016, Prof Khalil, 15 + 15 days)  

• ZCST > Soton (January 2016, Dr CS Un, 30 days)  

• ZCST > Orsay (March 2017, Prof S Khalil, 30 days) 

• UPSud -> UCSC (March 2018, Prof U Ellwanger, 30 days) 

• Soton > Carleton (June 2016 & June 2018, Prof S Moretti, 15 + 15 days) 

• UAE > Soton (January 2017, Prof A Arhrib, 30 days) [all not in M12 report] 

Total of 13+3 out of 63 (one-month): RISE meeting later to arrange further ones. 

   Those occurred to date and those already arranged for the future:  



Secondments with flexibility 

• Schedule of secondments adopted to date differs from the original proposal.  

 

• Implementation problems (highlighted at application stage): time commitment of both ERs 

and ESRs to the original schedule (length and the collocation in time) may have been 

disrupted by institutional constraints that would have become clear only after the travel plan 

had been devised. This indeed eventually happened.  

 

• There was also a delay in the RISE grant award which impinged on the secondment logistics.  

 

• Mitigation measures agreed with first PO: 

1. One-month long secondments could be split in two half-months secondments so long that these 

were carried out by the same person and the total costs of the operation would not exceed 

significantly what was already budgeted for.  

2. Secondments could be moved in time over the lifetime of the grant so long that the overall total 

for each institution involved (both as sender and receiver) would not change significantly.  

3. The secondees could change from ESRs to ERs (and vice versa) so long that the overall balance 

between the two profiles across the whole project lifetime would not change significantly. 

  

• We have therefore at times adopted the three above measures (judiciously). 

  

• We are confident that the excellent results obtained vouch for the goodness of our approach. 



Secondments: open issues 
• Two half-months secondments:  even this alleviation is not always sufficient. Teaching staff, 

involved also in various administrative duties and other University  projects (Outreach, etc.), 

have a hard time to commit to 30 days secondments, even if split into 15+15 days. These rules 

handicap outgoing secondments from nodes which are teaching institutions (all but one in 

fact) so that more flexibility with respect to even shorter secondments (down to a week or so) 

would be highly welcome (with overall number of seconded months stable). 

 

• We also note an impediment to the effective implementation of secondments out of UPsud. In 

short, the research unit LPT, where Prof U Ellwanger is working, is a joint research unit 

(UPSud/CNRS). It means that some people from UPsud and from CNRS are working together. 

Yet, the NonMinimalHiggs project is managed solely by UPSud. Since the beginning of the 

H2020 program, it was not allowed in this RISE project to send for secondments researchers 

employed by CNRS and working in the same joint research unit because the 

NonMinimalHiggs project is managed by UPSud. We understand that, since more than one 

year, France and Spain (where a similar problem occurs) have been trying to push EC/REA 

to be more flexible on this point. UPSud were told by the French NCP that EC/REA have 

decided to be more flexible on the participation of entities with legal link with beneficiaries 

(third parties associated) and this decision is retroactive since the beginning of H2020.  

 

       No obvious mention of this in the last amended WP MSCA 2016-2017. 

 

       We should like to receive confirmation of this as soon as possible. 

 



Other issues 

• We have been assigned three different POs (Berta Vizcarra-Mir, Margaux Genachte and 

Annouchka Nabokoff) over the lifetime of the grant. While we accept that EC/REA operation 

may require reassigning roles, we found it at times somewhat time consuming to re-establish 

with each new PO the level of understanding and know-how achieved with the predecessor. 

We would welcome for the future a longer tenancy of a single PO.  

 

• While the CA was agreed promptly, some delay occurred with the PA. This was due to UPSud 

and UCSC having initial differences on the ownership of IP rights of collaborative work 

involving their institutions. This has now been solved and both CA & PA have been finalised 

and duly signed by all required parties. The originals are held in Southampton.  

 

• Can RISE funding be used as matching funds so long it is used for the (eligible) RISE 

participants: e.g., proposal from the Egyptian node of an additional meeting in ZCST, 

Hurghada and/or Luxor (in late 2017 or 2018) using RISE funds on a matching funds basis 

against Egyptian (ZCST & Government) and ICTP grants. This event is primarily meant as a 

training session for ESRs on the RISE collaboration scientific themes, an aspect which is 

currently lacking.  

 

• Not mentioned in the M12 report: can RISE collaboration meesting/workshops take place 

outside Europe (e.g., HPNP 2017, Toyama University, Japan)? 



Thanks to Rikard  

for all practical arrangements! 


