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Research Areas

Neutron stars:
- Magnetic field structure and evolution.

- Crustal magnetic field evolution.
- Magnetospheric field structure.
- Crust failure: bursts and flares.

- Glitches.

- Double neutron stars - interacting magnetospheres.

- Double Pulsar J0737-3039.
- Pulsar wind - magnetosphere interaction.
- Close encounters: strong deformation, E/M signals prior to merger.
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Simulations of Crustal Magnetic 25
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Magnetothermal 3-D Evolution
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Double Neutron Stars

Py < Py

Wind-magnetosphere interaction

Bs < Bg

Magnetic pressure of B at its light-cylinder

Perera, Lomiashvilli, KG+ 2012
KG et al. 2011

JO737-3039 A/B
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Pulsar A in the magnetosphere of B

Strongly interacting phase
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Stochastic / quantum backgrounds of
gravitational waves

* A stochastic background as a source of decoherence in quantum systemes.
Implications for fundamental physics. The Anastopoulos-Blencowe-Hu (ABH)
model of gravitational decoherence

* C. Anastopoulos and B. L. Hu. A master equation for gravitational decoherence: Probing the textures of spacetime. Class. Quantum Grav.
30:165007, 2013.

M. Blencowe. Effective field theory approach to gravitationally induced decoherence. Physical Review Letters, 111:021302, 2013.

e Can we identify primordial gravitons from the noise induced by gravitational
waves?
M. Parikh, F. Wilczek and G. Zahariade, The Noise of Gravitons, Int. J. Mod. Phys. D29,2042001 (2020).

* Can we distinguish between the predictions of quantum gravity theories (e.g.
regarding lightcone fluctuations) by gravitational effects in macroscopic quantum

systems?

e C. Anastopoulos, M. Lagouvardos and K. Savvidou, Gravitational effects in macroscopic gquantum systems: a first-principles analysis, Class.
Quantum Grav. 38, 155012 (2021).
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Deep Space Quantum Link

. A NASA program that could test the ABH proposal
for gravitational decoherence. (And many other
phenomena at the interplay of gravity and
guantum).

. The experiments are planned in relation to the
Lunar Gateway space station, in the late 2020s.

. Hope: find new physics exploiting long baselines for
guantum experiments in deep space.

The Deep Space Quantum Link: Prospective Fundamental Physics
Experiments using Long-Baseline Quantum Optics
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Thanks for your attention!

www.astro.upatras.gr
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