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RISE	  mid-‐term	  meeting	  –	  project	  FunFiCO	  777740

1.	  Meeting	  date	  –	  July	  11th	  2019	  (Saturday)
2.	  Meeting	  time	  –	  9-‐	  13	  am	  	  (Valencia	  time)
3.	  Venue	  and	  participants	  -‐	  Library,	  Depart.	  of	  Astronomy	  and	  Astrophysics,	  Valencia

Will	  be	  present	  (coordinators):
Carlos	  Herdeiro	  (Aveiro	  University,	  Portugal)
José	  A.	  Font	  (Valencia	  University,	  Spain)
Juan	  Carlos	  Degollado	  Daza	  (UNAM,	  Mexico)
Luis	  Carlos	  Crispino	  (Universidade	  Federal	  do	  Pará,	  Brazil)

	  	  	  	  Will	  join	  via	  skype:
	  	  	  	  Amanda-‐Jane	  Ozin-‐Hofsaess	  (Project	  Officer)
	  	  	  	  Samuel	  Dolan	  (Sheffield	  University,	  U.K.)

Will	  be	  present	  (project	  members):
Jorge	  Delgado	  (PhD	  student	  from	  Aveiro	  node)
João	  Oliveira	  (PhD	  student	  from	  Aveiro	  node)
Pedro	  Cunha	  (PhD	  student	  from	  Aveiro	  node)
Alexandre	  Pombo	  (PhD	  student	  from	  Aveiro	  node)
Gonzalo	  Olmo	  (Staff	  from	  Valencia	  node)
Nicholas	  Sanchis	  Gual	  (PhD	  student	  from	  Valencia	  node,	  now	  researcher	  in	  Lisbon)
Adrià	  Delhom	  Latorre	  (PhD	  student)
Cintia	  Cecilia	  Menchón	  Pérez	  (PhD	  Student)
Carolina	  Benone	  (Staff	  from	  Belém	  node)

(Brief	  introducZon	  of	  all	  parZcipants)
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Agenda:

1)   Project status (coordinator); 

a) Scientific aspects (WG leaders)

b) Management aspects+ scientific/training/dissemination achievements (coordinator)  

2) Testimonies from seconded staff (various seconded people)

3) Planning for the remaining period (node coordinators)



Agenda:
1)   Project status (coordinator); 

a) Scientific aspects (WG leaders)
                   

                      * Scientific/socio-economic reasons for carrying out this research (pro memoria)

          * Scientific highlights of the work carried out so far.

          * Unexpected additional results
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1)   Project status (coordinator); 

a) Scientific aspects (WG leaders)
                   

                      * Scientific/socio-economic reasons for carrying out this research (pro memoria)

          * Scientific highlights of the work carried out so far.

          * Unexpected additional results

We live one of the most exciting period on the understanding of 
the strongest gravity regions in the Universe!
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Yet... in the construction of our 
scientific understanding of Nature,

deep mystery remain.

? Dark Matter ?
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Strong GravityParticle Physics

? Black holes ?
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Obtaining hints on the true nature of compact objects, strong gravity and
particle physics beyond the standard model, using the latest theoretical 

and observational developments is the goal of the:
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RISE Project
“Fundamental Fields and Compact Objects”, 
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          * Unexpected additional results

Publications so far:

Over 60 publications in top international journals.

Phys. Rev. Lett., 
Phys. Rev. D, 

Classical and Quantum Gravity,
Phys. Lett. B,

....
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Screenshot from participant portal (12/7/2019)
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From Proposal
Part B, document 1 

Mar. 31st 2017



WP 1 presentation by C. Herdeiro
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(WP1) Construction and physical properties of new compact objects
From Proposal

Part B, document 1 
Mar. 31st 2017
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From Proposal
Part B, document 1 

Mar. 31st 2017

D1.1 submitted
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Milestones
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WP 2 presentation by S. Dolan
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We have investigated the absorption properties of a family of nonsingular compact object solutions which arise in different metric-affine 
theories, such as quadratic and Born-Infeld gravity. These solutions continuously interpolate between Schwarzschild black holes and 

naked solitons with wormhole topology. The resulting spectrum is characterized by a series of quasibound states excitations, 
associated with the existence of a stable photonsphere. 

This study is the first step in the characterization of the interactions between wormhole ECOs and matter fields, revealing that they 
present absorptive spectral features very similar to those of star-like ClePhOs. The implications of our results are two-folded: (i) They 
allow to distinguish ECOs from standard GR BHs at the observational level, and could also be used in order to discriminate between 
the different modified gravity approaches that are studied today and do not predict the existence of ECOs; (ii) They can be used to 
distinguish wormhole and star-like ClePhOs, since their absorption spectra have distinctive features, like the high-frequency limit.
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WP 3 presentation by J. A. Font
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We developed a framework to study dynamical auto-gravitating bosonic fields.

In particular, we showed that the formation of Proca stars, stationary soliton-like 
solutions to the Einstein Equations, may be induced during an evolution setting up 
appropriate initial conditions. 

We also characterize the gravitational wave forms produced by the head on and 
merger of compact objects supported by bosonic fields. The characterization was 
done extending a numerical code to solve numerically the Einstein equations.
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From the astrophysical point of view, we studied the dynamics of an accretion disk surrounding 
a compact objects  known as Kerr black holes with scalar hair. We have made a thorough 
characterization of the morphology of a magnetized disk around such compact objects and 
pointed out the differences with other canonical black holes. 

We also investigated stationary, self-gravitating, magnetised disks around black holes by 
numerically solving the coupled system of Einstein’s equations and the equations of ideal 
general-relativistic MHD. An increasing contribution of the magnetic field shifts the location of 
the maximum of the rest-mass density towards inner regions of the disk. The total mass and the 
angular momentum are affected by the magnetic field in a complex way, that depends on the 
black hole spin and the location of the inner radius of the disk. 
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We also investigated the effects of a non-convex equation of state (EOS) on the 
equilibrium structure of stable compact stars and on the dynamics of unstable 
neutron stars that collapse gravitationally to black holes, both for spherically 
symmetric and uniformly-rotating configurations. We showed how the dynamics of 
the collapse with a non-convex EOS departs from the convex case, leaving 
distinctive imprints on the gravitational waveforms. 

We carried out the first very long-term numerical relativity simulations (extending up 
to 140 ms after merger) of binary neutron star mergers. At a time of 30-50 ms after 
merger, parts of the star become convectively unstable, which triggers the excitation 
of inertial modes. The excited inertial modes are potentially observable by the 
planned third-generation gravitational-wave detectors at frequencies of a few 
kilohertz. 

We have started a program to study astero-seismology of core-collapse supernovae 
through gravitational-wave observations. We have presented the methodology of our 
approach and have obtained universal relations that relate the frequencies of the 
most common oscillation modes observed in proto-neutron stars, i.e. g-modes, p-
modes and the f-mode, with fundamental properties of the system, such as the 
surface gravity of the proto-neutron star or the mean density in the region enclosed 
by the shock.
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Milestones
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Agenda:
1)   Project status (coordinator); 

a) Scientific aspects (WG leaders)
                   

                      * Scientific/socio-economic reasons for carrying out this research (pro memoria)

          * Scientific highlights of the work carried out so far.

          * Unexpected additional results

Almost there!



Agenda:

1)   Project status (coordinator); 

a) Scientific aspects (WG leaders)

b) Management aspects+ scientific/training/dissemination achievements (coordinator)  

2) Testimonies from seconded staff (various seconded people)

3) Planning for the remaining period (node coordinators)
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Overview (month 1 to 17)

From Planned Executed
Aveiro 8 5,29

Sheffield 7 1
Valencia 11 6,43

Total 26 12,72 (49%)

Projection (month 1 to 24)

From Planned Projected
Aveiro 9 5,29+4

Sheffield 7 1+1
Valencia 11 6,43+1,3

Total 27 18,02 (67%)
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Issues found in months 1-24:
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Aveiro node: 
The coordinator moved to IST Lisbon for one year, but is returning to Aveiro in the summer 2019; 
this led to some rescheduling of some secondments.

Valencia node: 
One secondment was postponed due to unexpected illness.  One ESR moved to Lisbon University.

Sheffield node: 
(1) the group has recruited fewer PhD students and post-docs than anticipated, due to a decline in UK 
funding environment; 
(2) for various individual personal reasons it has not been appropriate for current PhD students to spend 
extended periods outside Europe; 
(3) the permanent staff Dolan and Winstanley have not been free to travel away from Sheffield for extended 
periods, due to family commitments (Dolan), and senior roles at the host university (Winstanley).



Planning for months 25-48:
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Aveiro node: 
The planned secondments should be executed as planned with minor adjustments. Since we will have new 
PhD students in the group, we are planning to use 3 more secondments, transferred from the Sheffield 
node. These secondments will be used for the tasks planned within the working packages for which they 
were planned under the Sheffield node.

Valencia node: 
Gonzalo Olmo will carry out 1.5 secondments in 2020 and 1.5 in 2021, both in Brazil. The PhD student 
Adrià Delhom will complete 1 secondment each year also in Brazil. A new PhD student, Andreu Masó, has 
agreed to get involved in the collaborations with Brazil and Mexico, carrying out 1 secondment on each 
location per year, which sums up to 2 secondments in 2020 and 2 more in 2021. The participation of 
Andreu will cover the secondments initially assigned to Cintia Menchón, who will no longer participate in 
the project, and will absorb one additional secondment per year coming from the Sheffield group.  The 
remaining of the planning will run as initially planned, with the secondments remaining from months 1-24 
being attributed to new PhD students.

Sheffield node: 
Sheffield will retain 3 of its 11 remaining secondments. The remaining 8 secondments will be transferred 
to Aveiro (3), Lisbon (3) and Valencia (2). 
Three secondments are scheduled. One is most likely to be used by a new post-doc starting in November 
2019, and two by a PhD student starting in Autumn 2019. 



Planning for months 25-48:
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LISBON NODE ADDITION:
As an amendment to the project we would like to add Lisbon University (more concretely, Instituto 
Superior Técnico), as a node to the project. 

Prof. Carlos Herdeiro, the global coordinator of the project, was affiliated to the University of Lisbon from 
Oct 2018 until the summer 2019. In this period he got funding to hire researchers and students at 
Instituto Superior Técnico. These researchers (currently three) are to be engaged in the activities of the 
project and they would greatly benefit (and so will the project) from the ability to perform secondments.

As such, we would like to make an amendment to the Grant Agreement requesting the addition of Lisbon 
as a node. This has the agreement of all node coordinators of the project. This node would absorb three 
secondments (and the corresponding tasks) from the Sheffield node.
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Dissemination

All project members are engaged in outreach. As an example, Prof. Crispino, leader of the Belém node could participate in the GR22 
conference in Valencia because of the project, and participated in the outreach event on the celebrations of the centennial of the 
1919 eclipse.
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1)   Project status (coordinator); 
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b) Management aspects+ scientific/training/dissemination achievements (coordinator)  

2) Testimonies from seconded staff (various seconded people)

3) Planning for the remaining period (node coordinators)
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Testemonies

Will	  be	  present	  (project	  members):
Jorge	  Delgado	  (PhD	  student	  from	  Aveiro	  node)
João	  Oliveira	  (PhD	  student	  from	  Aveiro	  node)
Pedro	  Cunha	  (PhD	  student	  from	  Aveiro	  node)
Nicholas	  Sanchis	  Gual	  (PhD	  student	  from	  Valencia	  node,	  now	  researcher	  in	  Lisbon)
Adrià	  Delhom	  Latorre	  (PhD	  student)
Cintia	  Cecilia	  Menchón	  Pérez	  (PhD	  Student)
Carolina	  Benone	  (Staff	  from	  Belém	  node)
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1st) Kick off meeting, closed to network participants, Aveiro, 2 days, March 2018. 
Agenda: assessment of all work packages, establish priority list of tasks, concrete collaborative plans for tackling them 
and update the activities plan for this project.

2nd) Workshop, open to the community, UNAM, Mexico, 4 days, March 2019. 
Agenda: workshop devoted to non-Kerr COs phenomenology, both GWs and electromagnetic, covering WP2 and 3.
Keynote speakers from both in and outside the network will participate. As output we plan to stimulate the write up of 
collaborative review paper.

3rd) School, open to the community, Valencia, 4 days, September 2020. 
Agenda: a numerical relativity oriented school for evolving BHs and other COs in the presence of matter, covering 
WP3. We plan to have a set of mini-lectures. The written up lectures will be published as a special volume of a well 
known international journal.

4th) Workshop, open to the community, Sheffield, 4 days, July 2021. 
Agenda: construction and physical properties of non-Kerr COs, covering WP1. It will be timely to reassess the most 
promising such models, and their construction, involving numerical techniques. We plan to make public the deliverable 
D1.2 at this point.

5th) Workshop, open to the community, Belém, 4 days, August 2022. The closing network meeting.
It will include review talks by the node coordinators covering the work in all work packages. We
plan to write proceedings, as an action memory.

From Annex 1 to the Grant Agreement (Description of the Action) Part B 
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Mid term meeting/GR22

Three workshops in Brazil in 2019

Workshop/School in Mexico,  Apr-May 2020


