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 José Bernabéu Alberola, nombrado  Académico 
Correspondiente Nacional de la Real Academia de Ciencias 
de España y Académico Honorífico de la Real Academia de 
Medicina de la Comunidad Valenciana.

 Vicent Mateu Barreda - Premio al Investigador Novel en 
Físcia Teórica de 2014 de la RSEF y fundación BBVA

 Juan Andrés Herrero García: Premio Extraordinário de 
Doctorado curso  2013/2014 

• DFT ha participado activamente en el Programa de             
Seminarios (IVICFA) & Colloquia del IFIC  

Germán Rodrigo
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FPA2014-54459-P
Elementary Particles: the Standard Model and Beyond

FPA2011-23897, GVPROMETEOII2014-087 
Estudios perturbativos y no perturbativos del Modelo Estándar y sus Extensiones
GVPROMETEOII2013-017 
De la Física del LHC a las claves del universo primordial en la era de los datos

Equipo de Investigación: 
● Arcadi Santamaria Luna   (IP1, IP GVPROMETEOII2014-087)
● José A. Peñarrocha Gantes (IP2)
● Vicent Giménez Gómez    (IP FPA2011-23897)
● José Bernabéu Alberola (IP GVPROMETEOII2013-017)
● Gabriela Barenboim
● José Manuel Bordes Villagrasa
● Sergio Palomares Ruiz
● Armando Pérez Cañellas
● Miguel Angel Sanchis Lozano
● Jorge Vidal Perona
● Oscar Vives García

Equipo de trabajo local:
● Dr. Dipankar Das
● Dr. Wanil Park
● Dr. Michael Jay Pérez
● Julian Alcaide                               
● Cristian Bosch Serrano               
● Carlos Faubel Alamà
● Maria Luisa López Ibáñez         
● Alejandro Segarra Tamarit



Quantum Information
M. Hinarejos, M.C. Bañuls, P. Gomis and A. Pérez

Wigner function representing a double 
Gaussian state on a lattice

M Hinarejos, M C Bañuls y A Pérez. 
New J. Phys. 17 (2015) 013037

The Dirac Quantum Cellular Automaton
Probability distribution, compared with the 

Quantum Walk
A. Pérez:  arXiv:1504.07418

Evolution of the Stern-Gerlach
state of Silver atoms using Wigner 

functions.
P. Gomis and A. Pérez: 

arXiv:1507.08541



Exclusions of the neutrino flavor composition of 
the 36 high-energy events seen at IceCube after 
988 days, in the energy range 28 TeV–3 PeV. 

Spectral analysis of the high-energy IceCube neutrinos

Sergio Palomares-Ruiz, Aaron C. Vincent, and Olga Mena

Phys. Rev. D 91, 103008 

Searching for hidden sectors in multiparticle production at 
the LHC
M.A. Sanchis-Lozano, E.K. Sarkisyan-Grinbaum, S. Moreno-Picot
e-Print: arXiv:1510.08738

Values of ln |Hq | at s = 13 TeV versus q for a 2-step 
scenario (p = 2, circles) and a 3-step scenario (p = 3) 
with <Nh> = 2 (triangles) and <Nh> = 10 (squares).

http://arxiv.org/abs/arXiv:1510.08738


• Spiral Inflation (Gabriela Barenboim & Wanil Park)
PLB 741 (2015) 252,  PRD91,6 (2015) 

Generically, inflation models
suffer from eta-problem and/or
trans-Planckian excursion of
inflaton.

Both problems can be solved if
inflaton is a elongated
compactified trajectory in a
sub-Planckian multi-dimensional
field space



Three-loop neutrino mass with neutrinoless double beta decay and dark matter candidate
Julian Alcaide, Arcadi Santamaria, José Wudka

* Naturally small neutrino masses
with predictions.

* Short distance contributions to 
neutrinoless double beta decay. 

* Discrete parity keeps 𝛔𝛔 stable: 
DM candidate.

* Doubly charged scalars can be 
discovered at the LHC.

* Testable!





Sum Rules with Legendre Polynomial Kernels 
(J. Bordes,  J. Peñarrocha)

- Study stability of m(s0) parameter with s0

(for seff around sphys,cont)
- Adjust seff by demanding  optimal stability

Strange quark mass

Resonace model
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arXiv:1509.01736

http://arxiv.org/abs/arXiv:1509.01736


N. Carrasco and V. Giménez et al. (ETMC)

The decay constants fK, fD and fDs are computed on the
lattice with Nf=2+1+1 dynamical quarks: two light mass-
degenerate, the strange and the charm quarks. We use data
simulated at three different values of the lattice spacing in the
range 0.06–0.09 fm and at pion masses in the range 210–
450 MeV. Using the latest value of |Vud| from superallowed
nuclear β decays the unitarity of the first row of the CKM
matrix is fulfilled at the per mille level.

Leptonic decay constants fK, fD and fDs with 
Nf=2+1+1 twisted-mass lattice QCD

Phys.Rev. D91 (2015) 5, 054507

Decay constants:

fK+/fπ+ = 1.184 (16)
fK+  = 154.4 (2.0)  MeV      
fD = 207.4 (3.8)  MeV
fDs = 247.2 (4.1) MeV                           

fDs/fD = 1.192 (22)

CKM matrix elements:
|Vus| = 0.2269 (29)
|Vcd| = 0.2221 (67)     
|Vcs| = 1.014   (24)

fPS combined with the 
experimental measurements 
of the leptonic decays

Lattice QCD study of B-meson decay 
constants from ETMC

Presented at CKM2014, arXiv:1411.5566

A high precision lattice QCD computation of the B-
meson decay constants has been performed by the
ETM collaboration. The ratio method is used where
suitable ratios allow to reach the bottom quark sector
by combining simulations around the charm-quark
mass with an exactly known static limit.

Results:
Nf=2     

fBs=228(8) MeV  fB=189(8) MeV   fBs/fB  =1.206(24)
Nf=2+1+1   

fBs=235(9) MeV  fB=196(9)  MeV  fBs/fB  =1.201(25)

No significant effects from strange and charm sea 
quarks can be observed at this level of precision.

Results:





Palabras clave: neutrinos, oscilaciones, astropartículas, SUSY, materia oscura, rayos cósmicos

IP: José W.F. Valle
Equipo: M. Hirsch, S. Pastor, M.A. Tórtola (RyC)

Astropartículas y Física de Altas Energías

FPA2014-58183-P PROMETEO II/2014/084MULTIDARK CSD2009-00064



Algunos ejemplos de 
resultados en 2015 (I)

PRD 92, 075028: 
Triplet seesaw, 
proporciona masa a los 
neutrinos y estabiliza
el vacío

PRD 92, 073017: Limites a un modelo left-
right de la desintegración 0νββ y LHC

PRD 92, 036005: Escala de los operadores
de la desintegración 0νββ: si se observara
a través de O7, O9 u O11, descarta la 
leptogénesis a gran escala



Algunos ejemplos de 
resultados en 2015 (II)

Ajuste y predicción de los parámetros de 
las oscilaciones de neutrinos

arXiv: 1512.01551arXiv: 1509.06683



En números…
Artículos originales JCR (sin actas):  23 Otros artículos en revistas: 5
Congresos internacionales / nacionales: 19/4 Libros completos: 1
(sólo participación activa: charla) Seminarios/coloquios: 11

Formación: clases de M. Hirsch (Pontecorvo school, Eslovaquia), S. Pastor (CINVESTAV, Cat. A.G.González)

CERN Courier Apr 2015
The book mainly serves as a detailed and concise,
thorough and pedagogical introduction to the
relationship of neutrinos to physics beyond the
Standard Model, and in particular the related particle-
physics phenomenology. This subject is highly topical
and will be more so in the years to come. As such,
Neutrinos in High Energy and Astroparticle Physics does
an excellent job and belongs on the bookshelf of every
graduate student and researcher who is seriously
interested in this interdisciplinary and increasingly
important topic.
Heinrich Päs, TU Dortmund, and Sandip Pakvasa, Univ. Hawaii



A.Pich, G. Abbas, C. Ayala, M. Deak, R.J. Hernández-Pinto, 
G. López-Castro, A. Maiezza, J. Papavassiliou, J. Portolés, 

G. Rodrigo, I. Rosell, G.F.R. Sborlini, L. Wang 
Doctorandos: S. Buchta (PhD 2015), F. Driencourt-Mangin, 

J. Fuentes, H. Gisbert, V. Ilisie, A. Lami, A. Rodríguez,         
J. Santos, M. Zahiri Abyaneh

A. Celis, J. Fuentes-Martín, H. Serodio
An invisible axion model with 
controlled FCNCs at tree level, PLB741 
(2015) 117

G. Abbas, A. Celis, X-Q. Li, 
J. Lu, A. Pich
Flavour-changing top 
decays in the aligned two-
Higgs-doublet model, JHEP 
1506 (2015) 005

A. Celis, J. Fuentes-Martín, M. Jung, H. Serodio
Family non-universal Z’ models with protected 
flavour-changing interactions, PRD92 (2015) 015007

A. Pich, I. Rosell, J. Santos, J. Sanz-Cillero
Low-energy signals of strongly-coupled 
electroweak symmetry breaking 
scenarios, arXiv:1510.03114 [hep-ph]
Study of the couplings of the low-energy 
electroweak effective theory

P. Ruiz-Femenia, M. Zahiri-Abyaneh, 
On the minimality of the O(p6) chiral 
Lagrangian, PLB751 (2015) 256
Proposed procedure searching the minimal 
basis of operators of the chiral Lagrangian

A. Maiezza, M. Nemevsek, F. 
Nesti
Lepton Number Violation in 
Higgs decay at the LHC, 
PRL 115 (2015) 081802

A. Rodríguez-Sánchez, M. 
González-Alonso, A. Pich,
ChPT parameters from tau-
decay data, 
arXiv:1509.08494 [hep-ph]
Determination of couplings 
L10 and C87 of the chiral 
Lagrangian from ALEPH tau 
decay data

V. Ilisie,
New Barr-Zee contributions 
to (g-2)µ in two-Higgs-doublet 
models, JHEP 1504 (2015) 
077
Sizeable two-loop contributions 
from the Barr-Zee mode to the 
anomalous magnetic moment 
of the muon



A.Pich, G. Abbas, C. Ayala, M. Deak, R.J. Hernández-Pinto, 
G. López-Castro, A. Maiezza, J. Papavassiliou, J. Portolés, 

G. Rodrigo, I. Rosell, G.F.R. Sborlini, L. Wang 
Doctorandos: S. Buchta (PhD 2015), F. Driencourt-Mangin, 

J. Fuentes, H. Gisbert, V. Ilisie, A. Lami, A. Rodríguez,         
J. Santos, M. Zahiri Abyaneh

R.J. Hernández-Pinto, G.F.R. Sborlini, 
G. Rodrigo, arXiv:1506.04617 summation 
over degenerate IR states and UV 
renormalization in 4 dimensions from the 
Loop-Tree Duality (LTD), new paradigm 
beyond Dimensional Regularization

S. Buchta et al., PhD and
arXiv:1510.00187 
first numerical application of the 
Loop-Tree Duality (LTD) for multileg 
loop scattering processes

D.de Florian, R.Sassot, M.Epele,  
R.J. Hernández-Pinto, M. Stratman, 
PRD91 (2015) 
014035
New 
Global fit to 
fragmentation 
functions 
from 
e+e-,
ep and 
Pp

G. Chachamis, M. Deak, M. 
Hentschinsky, G. Rodrigo, A. 
Sabio, JHEP 1509 (2015) 123 
production of single bottom 
quark in the very forward region 
from high-energy factorization
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G. Rodrigo, I. Rosell, G.F.R. Sborlini, L. Wang 
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TAE 2015

 PhD: S. Buchta
 Master Thesis: A. Sánchez, H. Gisbert

Nordic Winter 
School 2015

“Preguntas sin responder”
7-3-2015

“Una ventana en la frontera del conocimiento”, 10-2-2015



http://som.ific.uv.es

http://som.ific.uv.es/


Hernández, Kekic, López-Pavón, Racker, Rius, JHEP 1510 (2015)

Leptogenesis in
Gev-scale see-saw models

ICECUBE High Energy 
Neutrinos
Flavour composition

Palomares-Ruiz, Vincent, Mena, PRD 91 (2015) 

Achterberg et al,  JCAP 1508 (2015)

NHSHiP

LBNE-ND

Galactic 
center excess
in the MSSM













Física Teórica Nuclear y de Muchos Cuerpos

Members: E. Oset, J. Navarro, J. Ros, M. J. Vicente-Vacas, J. Nieves, L. Alvarez-Ruso
(RyC), Z.F. Sun (pdoc), T. Uchino (pdoc), M. Albaladejo (pdoc), F. Aceti (doc), A. Hiller (doc), 
C. Hidalgo-Duque (PhD 2015),  V. Rodrigues (doc) , P. Fernández (doc), E. Saul (doc)

Topics:
 Resonances in QCD
Weak decays of heavy hadrons into dynamically generated resonances
 Finite volume treatment of  scattering of hadrons 
 Hadron properties (spectroscopy, magnetic moments, form factors) in the
free space and in nuclei
 Neutrino-nucleon and neutrino-nucleus reactions
 Chiral perturbation theory with ∆ states
 Heavy quark spin and flavor symmetries: XYZ states
 Dinámica no-lineal y sistemas complejos
 Función de respuesta en materia nuclear usando interacciones efectivas

Collaborations:
Granada, Murcia, Salamanca, Barcelona, Córdoba, Madrid, Osaka, Beijing, 
Jülich, Nara, Kyoto, Bonn, Minesota, Fermilab, …



𝑪𝑪𝟓𝟓𝑨𝑨 𝟎𝟎 = 𝟏𝟏. 𝟏𝟏𝟏𝟏 ± 𝟎𝟎. 𝟎𝟎𝟎𝟎
Off-diagonal Goldberger-Treiman relation

W
atson's

theorem
and the

N
Δ
(1232)

axial transition
L. Alvarez-R

uso, E. H
ernández, J. 

N
ieves, M

.J. Vicente Vacas, 
arXiv:1510.06266



A. N. Hiller Blin, T. Ledwig, M. J. Vicente Vacas, Phys. Lett. B747 (2015) 217 

ChPT no ∆

Full model with ∆

𝒁𝒁𝒄𝒄3900): what has been really seen?

M. Albaladejo, F.-K. 
Guo, C. Hidalgo-
Duque, J. Nieves, 
arXiv:1512.03638



LHCb pentaquark

Λ𝑏𝑏 → 𝐽𝐽𝜓𝜓𝐾𝐾− 𝑝𝑝
𝜦𝜦(𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏) shows up in the 
𝑲𝑲− 𝒑𝒑 spectrum

𝑷𝑷𝒄𝒄+(𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒) and 𝑷𝑷𝒄𝒄+(𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒) show 
up in the 𝑱𝑱𝝍𝝍𝒑𝒑 spectrum

L. Roca, J. Nieves, and E. Oset, Phys. Rev. D 92, 094003 (simultaneous description of the 
𝜦𝜦(𝟏𝟏𝟏𝟏𝟏𝟏𝟏𝟏) and 𝑷𝑷𝒄𝒄+(𝟒𝟒𝟒𝟒𝟒𝟒𝟒𝟒) peaks)

Λ𝑏𝑏 → 𝐽𝐽𝜓𝜓𝜋𝜋− 𝑝𝑝
R. Aaij et al. [LHCb Collaboration], JHEP 1407, 103 (2014). 
Possible signature of the 𝑷𝑷𝒄𝒄+ 𝟒𝟒𝟒𝟒𝟒𝟒𝟎𝟎 pentaquark 
E. Wang, H.-X. Chen, L.-S. Geng, D.-M. Li, E. 
Oset, arXiv:1512.01959



Provisional 
Diciembre 2015

13 (2014) 3 (2015) 
Tesis doctorales

6 RyC: 30/11/2015 (17)
30/11/2016
30/09/2017 (R)
15/12/2017
31/12/2019
31/12/2018

84%  en colaboración con investigadores de otros países



¡FELICES FIESTAS !


	Actividades IFIC-TEO 2015�Universitat de València & CSIC
	Actividades IFIC-TEO 2015�Universitat de València & CSIC
	Número de diapositiva 3
	Número de diapositiva 4
	Número de diapositiva 5
	

FPA2014-54459-P
Elementary Particles: the Standard Model and Beyond

	Número de diapositiva 7
	Número de diapositiva 8
	Número de diapositiva 9
	Número de diapositiva 10
	Número de diapositiva 11
	Número de diapositiva 12
	Número de diapositiva 13
	Número de diapositiva 14
	Número de diapositiva 15
	Número de diapositiva 16
	Número de diapositiva 17
	Número de diapositiva 18
	Número de diapositiva 19
	Número de diapositiva 20
	Número de diapositiva 21
	Número de diapositiva 22
	Número de diapositiva 23
	Número de diapositiva 24
	Número de diapositiva 25
	Número de diapositiva 26
	Número de diapositiva 27
	Número de diapositiva 28
	Número de diapositiva 29
	Número de diapositiva 30
	Número de diapositiva 31
	Número de diapositiva 32
	Número de diapositiva 33
	Número de diapositiva 34

