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AULA CONVERSI  ORE 16.00 
SEMINARIO INFN-Fisica sperimentale 
delle particelle elementari 

============== 
The physics of two infinities : The 
astroparticle physics roadmap for the 
coming decades. 
Fernando Ferroni (Gran Sasso Science 

Institute e INFN Roma) 
============= 

The understanding of the fundamental 
laws of Nature and the evolution of the 
Universe requires a joint effort of the 
fields of research today called Particle 
Physics and AstroParticle Physics. The 
two fields shares in large part 
technologies and physics goals. The 
models describing the micro and the 
macro comos are at the same time 
beautiful and most likely incomplete. 
Here I try to give the perspective of the 
future enterprises as blessed from 
Appec, the European astroparticle 
consortium, in its Road Map. 

AULA CONVERSI   ore 14.00 
SEMINARIO DI INFORMAZIONE QUANTISTICA 

======================== 
Neural-network fermionic states: precise measurements 
on quantum computers and variational Monte Carlo 

Antonio Mezzacapo (IBM research) 
============================ 

In the first part of this talk I will introduce neural-network 
estimators for quantum observables, obtained by 
integrating the measurement apparatus of a quantum 
simulator with neural networks. Unsupervised learning of 
single-qubit measurement data can produce estimates of 
complex observables free of quantum noise. Precise 
estimates are achieved for quantum chemistry 
Hamiltonians, with a reduction of several orders of 
magnitude in the amount of measurements needed 
compared to standard estimators. I will show results on 
molecular systems obtained using IBM superconducting 
quantum processors. In the second part, I will show how 
the integration of quantum informationand machine 
learning techni 
========================================== 
AULA CONVERSI ORE 16.00 
SEMINARIO TEORICO 

================== 
Importance of the tidal heating in binary coalescence 
Sayak Datta (IUCCA ) 

================== 
Due to the presence of the horizon, black holes exchange 
energy with the orbit, that backreacts on an inspiraling 
orbit. It is called tidal heating. It can be used to test the 
presence of the horizon, and for that, we introduced 
horizon parameter (H). Using H in LISA, presence of the 
horizon can be tested. We compute the orbital dephasing 
and the gravitational-wave signal emitted by a point 
particle in circular, equatorial motion around a spinning 
supermassive object. We showed that the absence of 
absorption by the central object can affect the 
gravitational-wave signal dramatically. It allows us to put 
an upper bound on the reflectivity of ECOs at the level of 
O(0.01)%. 

AULA  CARERI  ORE 15.00 
SEMINARIO TEORICO 

============== 
Secular instabilities in neutron stars 
Pantelis Pnigouras (Southampton 
University) 

============= 
As opposed to dynamical instabilities, 
secular instabilities describe the slow 
exponential growth of a perturbation 
due to the presence of a dissipation 
mechanism. We will see how they are 
related to an old problem, regarding 
the shape of the Earth, and review their 
manifestation in neutron stars. We will 
focus on the secular instability driven 
by gravitational-wave emission, which 
can be used to derive information 
about the largely unknown neutron 
star interior composition, as well as 
provide an explanation for some long-
standing problems of pulsar 
observations. Finally, we will present a 
recent study, according to which this 
instability affects the evolution of 
neutron star binaries. 

   

 


