ESTRUCTURA DE LA MATERIA,
FÍSICA TÉRMICA Y ELECTRÓNICA
● Astrofísica de Altas Energías

Astropartículas

Estallidos de rayos gamma en agujeros negros
supermasivos

Estrellas de
neutrones

Horizonte de rayos gamma

con telescopios de rayos gamma:
MAGIC, CTA y Fermi-LAT

○ Estrellas de neutrones y

agujeros negros supermasivos

Grupo de Altas Energías
6 profesores, 3 postdocs, 5 predocs,
1 doctor-ingeniero

https://gae.ucm.es

○ Materia oscura y Cosmología

Detección de luz Cherenkov
en cascadas atmosféricas

Laboratorio del grupo

Desarrollo electrónica CTA

● Técnicas de detección de rayos
gamma y cósmicos

● Software de análisis de datos,
simulaciones y machine learning
info@gae.ucm.es

Telescopios MAGIC y futuro observatorio CTA norte

Fotosensores cámara de MAGIC

● Instrumentación para
astropartículas y física médica:
electrónica y fotodetectores

Física Nuclear Experimental

Grupo de Física
Nuclear

● Física Nuclear Aplicada

Experimentos en ISOLDE@CERN,
LPSC-ILL (Grenoble), ARGONNE
(Chicago), IPN-ORSAY (París), GANIL
(Caen), TRIUMF (Vancouver), RIKEN
(Tokio), LSC (Canfranc), FAIR
(Darmstadt), ...

● Física Nuclear Experimental
● Física Nuclear Teórica
● Caos Cuántico

http://nuclear.fis.ucm.es
grupo@nuclear.fis.ucm.es

Coordinamos FATIMA-NuPNET
“Advanced Fast Timing Arrays with
novel scintillators and photosensors”

Física

Física Nuclear Aplicada en
Medicina

http://nuclear.fis.ucm.es/fatima-nupnet

• Reconstrucción de imagen
• Planificación de
tratamientos de
radioterapia

Coordinamos PRONTO “Prontontherapy
and Nuclear Techniques for Oncology”

• Verificación de dosis en
Protonterapia

http://nuclear.fis.ucm.es/pronto

• Desarrollo de algoritmos
de cálculo de dosis

Sistemas
Complejos

● Termodinámica estocástica
y de la información
● Biofísica

● Materia blanda activa y
vidrios

Transición de devitrificación

Imagen de un biofilm

INSIGHT | REVIEW ARTICLES

NATURE PHYSICS DOI: 10.1038/NPHYS3230
a

b
1

0

m=0

1

0

RESEARCH NETWORKING PROGRAMME

m=1

m=0

m=1

EXPLORING THE PHYSICS OF SMALL DEVICES
(EPSD)

NATURE PHYSICS DOI: 10.1038/NPHYS2940

y

The statistical state of the memory is characterized by the
probability pm to be in one of its ergodic regions. We can go further
by assuming that the memory is locally in equilibrium, so that the
conditional probability given informational state m is a canonical
distribution over 0m , the region in phase space compatible with m.
This distribution has an average energy Em and a Shannon entropy
Sm . The non-equilibrium free energy (2) of a memory M can be
written in terms of these quantities as

ARTICLES

F (M) = hHi⇢ TS(⇢)
X
=
pm Fm kTH (M)

y

at 25 C. We have implemented two quasistatic protocols with
v = 100 nm s , ⌧ = 2 s, and v = 36.36 nm s , ⌧ = 5.5 s.
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the dependence of the entropy on the probability of adopting a
given instance given by equation (2). In the case of the SB, the
Owing to the presence of inherited electrical charges at the negative conformational entropy production is clearly observed
surface of the bead, we can bias the motion of the bead towards the and the theoretical dependence is reproduced, except for very low
M or F trap by applying a voltage to electrodes inserted in the fluid probabilities pi . e 2 ' 0.05. We have included error bars calculated
using the statistical dispersion of the heat over a large number
chamber18 (Supplementary Section II).
The protocol can be considered quasistatic for velocities around of cycles. The error in the empirical potential U (x, t) and in the
100 nm s 1 or lower, for which the heat dissipation due to friction Shannon entropy of the initial and final states, however, has not
2
force is of the order of vtrap
⇡ 10 22 J s 1 ⇡ 0.02 kT s 1 , where been taken into account and could be significant for small pi ,
= 6⇡ R⌘ is the friction coefficient, R = 0.5 µm is the radius of because the number of data points is low. This lack of statistics
the bead, and ⌘ = 8.9 ⇥ 10 4 Pa s is the dynamic viscosity of water could explain the discrepancy between the experimental result and
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Figure 2 | Toy model of a memory. A Brownian particle in a double-well
where Fm = Em TSm is the free energy of the conditional state. Here
potential with position y can be stably trapped in either the left or right well,
the memory’s entropy S(⇢) has been decomposed
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1
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entropy of the informational states,
trap
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2 H (M) =
m pm ln pm , and the
bit. The memory can either be symmetric (a) or asymmetric (b).
average of19their individual, internal entropies Sm .
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Física Atómica

● Cálculo de estructura atómica
● Interacción radiación-materia
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● Dispersión de e+ y e- con
átomos y moléculas
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Figure 2 | Energetics of symmetry breaking and symmetry restoration. a, Ensemble average conformational entropy production in the symmetry breaking
(SB), hSprod i(SB)
(in units of k) as a function of the probability pi of adopting instance i = fixed (F), moving (M). b, Ensemble average conformational entropy
i
production in the symmetry restoration (SR), hSprod i(SR)
(in units of k) as a function of p̃i . Results shown as open symbols were obtained using the fast
i
protocol (⌧2 = 2 s), and results shown as filled symbols were obtained using the slow protocol (⌧2 = 5.5 s). Blue squares represent the ensemble averages
over F trajectories, and red circles represent the averages over M trajectories. Error bars were obtained using a statistical significance of 90%.
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Microgravedad

en fluctuaciones gigantes
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www.ucm.es/josechu/fluchydro
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en el desierto de Mongolia Interior (Abril 2016). DCMIX: La astronauta Kate Rubins instala
DCMIX-4 en la Estación Espacial Internacional (Sep. 2016)

