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CONFERENCIA DE APERTURA
Martes 26 de septiembre

G:00 Edificic Anexo _dél SERELEN  Hall Central

Innovation in materials & processes
How to change a good idea into a good product
Henning Zoz!

1 Zez Group, Wender-Hiinshom, Germany

Great ideas and potential innovations are suffering with respect te market introduction on
large barriers: innovation hesitation of the society, risk and fear and other. Insofar the quanti-
tative promise/expectation of benefit determines the driving force from the innovation itself.
The higher the expected benefit of 2 "better solution gainst given solutions, the better the
chances for 2 markst introduction In case of “new solutions”, usually there is no market
which can slow down or end the innovation for years or even decades.

The environment likewise the given market determines the barriers at its levels. The
more madern and develeped the society is, the higher are such barriers which is represented
by regulations and standards but also by availablity “close to satisfaction”. e.g. cleantech
for transportation suffers on the very cost effective/high quality (even including very clean)
availability of fossil based transportation/automotive technology and infrastructure. About
13h years ago, the first commercizl combustion engine did operate 2 few hours in lifespan,
today a fuelcell is required to operate thousands of haurs under extrems safety reguire-
ments;/regulations particularly with respect to hydrogen. Realistically, if somebady today
would like to register gasoline or aspirin for the first time for commercial application - for
sure he would run into huge barriers as well - however, sociely is used to those materials and
processes.

Back to fossile transportation, even the pelitical driven and net very scientific nor realistic
horrar scenaric around €05/ Carbon Footprint/IPCC could and cannot help. And thers is
nothing wrong with carbon but fossiles since a hundred years are too good and too short
just for burning them away. There is something wrang with the mentionad political activities
since we do not nesd an expensive green religion as/if we have already green technology.

If it comes to “"good ideas”, SMEs by nature are the better innovators even they are
missing capital and infrastructure backgraund for the needed market approach compared ta
huge arganizations and large industry. For any good idea we still need to think - and still only
the single human beeing can think where conglomerates and groups can only vote, Insofar
the general policy of cur modern world in terms of innovation support focussiz mostly on
SMEs is to be very much appreciated. However, innovation cannot be ordered. Only potential
bensfits as well as given barriers can be worked on.

After such philosaphical attempt, the present presantation will focus on examples at Zoz
Group, a small SME originally and still today focussing an the manufacturing of equipment
far High Kinetic Processing (HKF) with the core procduct Simaloyer™ - the nanostructure
making device,
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e ceavrss ol Zor Grog, Tanmsapsns™ oo o Looriiankl A

At first nohady wanted such equipment since nobady needed nanostructures. Thus Zoz
started utilizing it's own product and in result today became aditionally a global player
particularly in green/clean tech applications answering the guestion “how to make more
with less” to the benefit of mankind and environment.

The “Zoz-example”in brief will include super light-weight (Zenulliljm@'). better mag-
netic material {£oz-NedFeB), better and cleaner concrete (FuturZement, FuturBeton) bet-
ter energy storage matLI'Id| both, electro-chemical [ZcLlBat\p) and solid state hydrogen
storage (Hydrollurn = H?T1nk2G<|O PaGaFE P.?H®} hetter anti-cossosive material
(Zoz-zincilake-paint), bt_t‘r_‘r target material for bath. optical and magnetic data storage.
Manostructurad Ferritic Allays {next gen. ODS) at better irradiation damage resistance for
high temperatur {GE and Zoz) and even generating high quality rubber from the roots of
dandelion plants in tonnage range (Fraunhofer-IME, Continental and Zoz).
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CONFERENCIAS PLENARIAS

Martes 26 de septiembre

10:00 Edificio Anexo del Senado

Quantum infarmation theory with black boxes
Antonia Acin'

U ILFO-The Instituts of Photoric Sciencas, Barcslona, $gain

Deevice-independent quantum infarmation processing represents a new framework for quan-
tum information applications in which devices are just seen as quantum black boxes pro-
cessing classical information. This level of abstraction makes device-independent protocols
especially relevant for cryptographic applications, as existing quantum hacking attacks be-
come impossible. After introducing the key ideas and concepls needed for the definition of
the device-independant scenario, we review the main results and open guestions and discuss
how this new approach also sheds light on fundamental questions in guantum physics,

11:30 Edificio Anexa del Senada

Abriendo caminos para las tecnalogias cudnticas
Gonzalo A, Ahvarez!

! Centro Aldmico Barilecks, COMICET, CNEA, Sarikoche, Argenting

El desarrollo de tecnologias cudnticas es un campo de gran crecimiente e importancia actuzl.
Propiedades especificas de sistemas cudnticos son explotadas para megjorar el desempefio
de numercsas aplicaciones que reguieren la transmisién, el proceso y/o monitoreo de la
informacicon cudntica. Estas tecnologias sirven par ejemplo para simular sisternas cudnticas,
para hacer camputos complejos de forma mas ripida que con las camputadoras clisicas
convencionales o para usarlos como sensares o escalas nanométricas de particular interés en
biclogia ¥ medicina.

El gran desafio 2 afrontar para el desarrollo de estas nuevas tecnologi
mas cuanticos son muy sensibles 2l medioambiente can el cual inevitablemente interactidan.
Estas interacciones degradan las propiedades cudnticas indispensanles para estas nuevas tec-
nologias, coma las coherencias o el entrelazamienta cudntica, Es esencial entonces controlar
la interaccion entre el dispositiva y su medio ambiente para suprimir los efectos indessados
del ambiente, mientras que la interaccion necesaria para que los dispositives funcionen se
mantenga.

a5, ex gue los siste-
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En el seminario presentaré alguncs desafios a afrantar para el desarrella de tecnalogias cuanti-
cas, y diferentes técnicas que se han desarrellado para este propésita en diversas dreas de |a
fisica, incluyencle resonancia magnética, dptica & informacidn cudntica [1]. Ademds, camen-
taré zobre las aplicaciones gue han derivade de estas técnicas, como por ejemplo el use de
sensores cudnticos de procesos fisicos, quimices y biolégicos a escalas nanométricas [2-8].

[1] 0. Suter aed G. A Abasz, Rew. Mod, Phys, 3 (2016) 041001,

[2] 6. A. Abcarez and D Suter, Phys, Rev. Lelt, 107 [2011) 230501,

[3] . E. 5. Smith, G. Fensly, G. A Ahmrar G. Kurizki, and L. Frydman, Prac. Matl. Acad. Sci. 1054, 108 (2013)
5aGE.

[£] G. A, Alsarez, B, Shemesh, and L. Frydman, Phys. Hey. Lett, 111 [2013) 080404,

o] G & Alvarez, O Surer and R, Kaiser, Science 349 [2015) 246,

[6] G. A. Abcarez, M. Shernesh, and L. Frydiman, Sei. Rep. 7 (2017] 3311,

[7] Schmitt ot al, Scionce 356 (2017} B32-R37.

8] Aslarn et af, Science 35T [2017) 67-71

[9] Beass et &), Scence 356 [2017) 837340,

16:30 Edificio Anexa del Senade

Interfacial instabilities of bubbles in confined geometries
Anne Juel!

! Marchester Centrs for Nonlinesr Dynamics and School of Physics & Astronomy, University of Manchester,
Manchester, LK.

‘What links a baby’s first breath to adhesive debonding, enhanced oil recovery, or even drop-
an-demand devices? All these processes involve moving ar expanding bubbles displacing fluid
in a confined space, bounded by sither rigid or elastic walls. In this talk, we show how spatial
confinement may either induce or suppress interfacial instabilities and pattern formation in
such flows,

We demonstrate thal a simple change in the bounding geomelry ol the containing ves-
el, e.g. a small height constriction within the cross-section of a rectangular channel, can
radically alter the behavior of a fluid-displacing air bubbles and fingers. & nch array of pro-

w

pagation modes, including symmetric, asymmetric and lacalized fingers, is uncowvered when
air displa
their cross-sections. An unexpected and novel propagation mode exhibits spati
formed by periodic sideways motion of the interface at a fixed relative distance behind the
moving finger-tip. We apply these findings to passively sort bubbles by size, We support our
ental findings with a complementary analysis based an a depth-averaged theory. The
thearetical study reveals that the exchange of stability between different modes of bubble

ces oil fram axially uniform tubes that have local variations in flow resistance within
ascillations

propagation relies on non-trivial interactions between capillary and viscous forces,
Viscous fingering in Hele-Shaw calls is an archetype for frent propagation and pattern
formation: when air is injected into the narrow, liquid-Tilled gap between parallel rigid plates.

14
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the prapagating air-liquid interface is unstable to deformation with a maximum unstahle wa-
wenumber sat by the ratio of viscous Lo surface tension forces, We show how the intraduction
of wall elasticity (via the replacement of the upper bounding plate by an elastic membrane)
can weaken ar even suppress the fingering instability by allowing changes in cell confinement
through the formation of axial depth gradients from the deflection of the membrane.

Miércoles 27 de septiembre

9:00 Centro Cultural Pasaje Darde Rocha

The long journey to the Higgs boson and beyond at the CERN LHC
Peter Jenni'

! University of Freiburg, Germany & CERN. Gerew, Switzerland

The discovery of the Higgs boson in July 2012 was the result of a long and fascinating
stary at the Largs Hadron Callider at CERN. Building up the sxperimental programme with
this unique high-energy collider, and developing the very sophisticated detectors built and
aperated by world-wide collaborations, meant an incredible scientific and human adventurs,
spanning more than three decades, The LHC has to be seen as a global project with its three
pillars: the collider, the experiments, and the grid-computing infrastructure, all this of course
motivated by the underlying physics theary of the Standard Model (SM} of particle physics,
as well as the search for windows inte Mew Physics beyand the S In the first part this talk
will vecall the initial motivation for the project, tracing its history, as well as illustrate some
of the many milestones that finally led to the Higgs boson discovery by the ATLAS and CMS
Caollaborations some 5 years aga, including the two Argentina ATLAS teams from LIEA and
LINLP, In the secand part the focus of the talk will shift to new ATLAS results, including alsa
wery recent analyses from the ongeing 13 TeV Run-2 of LHC. These concern both improved
measuremants on the fundamental properties of the Higgs boson as well as examples of
searches for physics bevond the SM. And this is only the beginning of a fantastic journey
into unchartered physics territory with the LHC, which will be pursued with an upgraded
collider ane improved detectors for two decades to come, leading into the high-luminasity
LHC phase.
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10:00 Centro Cultural Pasaje Dardo Rocha

El proyecto QUBIC en Argentina: bisgueda de huellas de ondas
gravitacionales en la paolarizacién de la radiacién cdsmica de fondo
Beatriz Garcia ', en nombre de la colaboracién Argentina en QUEIC

1 ITeDAM-CONICET-CREA-LINSAR, LUTH Facultad Mandsza, Lah. Picren Auger, Argentina

La cosmologia moderna ha mostrado ser un drea de investigacion con grandes desafios. La
deteccidn de mades B primerdiales en la radiacién de fonda césmico padria representar un
lagro sin precedentes para la cansolidacién de la teoria inflacionaria de origen v evolucidn del
Universo y revelaria la presencia de ondas gravitacionales producicas en la era de Flanck,
Sin embarpo el tratamiento de las incertezas sistemdticas provenientes de las observacia-
nes s¢ ha transformado en un tema tan impertante como el de [a deteccidn, En este sentido,
la interferometria ofrece un control mejorado de la sislemética instrumental a través de la
chservacidn de franjas de interferencia que se pueden calibrar individualmente. Por su parta,
&l uso de detectores bolométricos permite alcanzar una sensibilidad comparable a la de un
detector con un gran nimera de receptores. QUBIC (@ & U Bolometric Interferometer) es un
nueve tipa de instrumento gue combina la sensibilidad requerida a partir de los Transition-
Edge-Sensors (TES) v el control de los erreres sislemilicos a parlir de la observacion de
Funcionard en dos frecuencias diferentes para ayudar

patrones de franjas de interferen
a discriminar entre la emisién polarizada del polvo galictico de aquella relacionada con el
moda B primordial. Originalmente previsto para ser instalado en la estacidn Concordia en
Antdrtida, en abril de 2016 la colaboracién internacional en el provects decidié la instalacidn
del primer mddule en Alte Chorrillos, provinecia de Salia.
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Jueves 28 de septiembre

9:00 Centro Cultural Pasaje Dardo Rocha

Modelizacion a partir de célculos de primeros principios de procesos
fisicoquimicos sobre superficies: desde la adsorcion hasta la funcionaliza,
H. Fabio Busnengo!

! lnstitute de Fisica Foserio, COMICET - Universidad Macional de Hosario. Hosare, Argertina

En esta presentacion se ilustrard a través de varics ejemplos, el estado del arte de la made-
lizacién tedrica de varios proceses fisicoquimicas sobre superficies. Se discutirdn en detalle
posibles mecanismos de adsorcidn de maléculas pequefias sobre superficies metélicas limpias
¥ la relevancia de los diferentes mecanismes de transferencia de energia entre la molécula v
la superficie, el efecto de la presencia de especies preadeorbidas, la posibilidsd de modilicar la
reactividad de una superficie a través de |z preparacidn controlada de aleacicnes superficiales
bimetalicas y el papel relative de las interacciones maolécula-superficie v maolécula-molécula en
las posibles estructuras que moléculas orgdnicas mas complejas forman a escala nanometrica
[auto-organizacién ). Se mestrard ademds, céma a través de la comparacién directa de este ti-
po de simulaciones con resullados experimenlzles de caraclerizacidn estruclural de superficies

en ultra alto vacio, desorcidn térmica programada, con haces moleculares supersdnicos, es
posible contribuir al desarrolle de nuevas funcionales de intercambio y correlscion electranica
en la que reside la aproximacién central dentro de la Teoria de Iz Funcional Densidad, la
herramienta tedrica estindar hoy en dia para la descripcidn de sistemas malécula-superficie,

b



102a Heunidn de la Asociacién Fisica Argenting 23

Viernes 29 de septiembre

9:00 Centro Cultural Pasaje Dardo Rocha

On the quest of superconductivity at room temperature at graphite
interfaces
Fablo [, Esquinazi®

! Divisien of Supsreanductivity and Magnetizm, FelizSloch Institute for Solid State Physics, Universitat Leipzig,
Leipzig, Garmany

Supercanductivity is the phenomenan in nature where the electrical resistance of a conduc-
ting sample vanishes completely below a certain temperature, the “critical temperature T.".
Supercanductivity, discoverad in 1911, is one of the mast studied phenomena in experimen-
tal and theorstical solid state physics. It has important applications, like the generation of
high magnetic fields using superconducting solenoids coaled at liguid He [4K) up to liguid
nitrogen (TTK) Lemperatures, of Lhe use of extremely sensitive magnatic field sensors via Lthe
Josephson effect. Among solid state physicists there oxists 2 kind of unproven law regarding
the [(im}possibility to have superconductivity at room temperature, which means to have a
material with a T, » 300K. This over-skepticism is the reason why no systematic search for
this phenamenan in graphite was done for several decades after the work of Kazimierz Anto-
nowicz [1]. Different measurements done in the last 17 vears in oriented pyrolytic graphite,
graphite powders [2] and natural graphite [3], however, strongly suggest that room tempe-
rature superconcuctivity is localized at some interfaces in the graphite structure, This may
=xplain several aspects of this hidden superconductivity, like low reproducibility, time instabi-
lity, srmall amount of supercanducting mass and the dilliculty to localize the superconducting
phase(s).

Theoretical work indicates that at certain graphite interfaces a dispersion-less relation,
a flat band, for conduction electrons exists, which would strongly enhance the critical tem-
perature. The talk summaries ald and new experimental facts, which speak for the existence
of superconductivity with a critical temperature above 350 K in graphite,

[1] Antonawicz ¥, Mature 247, (1974) 358-60; Phys. Stat. Sol. (a) 28, (1875) £97-502
12]

Esquinazi P, Papers in Physics 5. (2013) 050007, Esquinazi P and Lysegorsey ¥ W, in "Basc Physics of
Tunctionalized graphite”, [Springer) pp 145-179, and refs. therein [2015).
[3] Procker ©. E. z¢ al, Mew J. Phys. 10, (2018} 113041,
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10:00 Centro Cultural Pasaje Dardo Rocha

Temperature, susceptibility and t port in an experi al non-equilibrium
steady-state
Jean-Christophe Géminard'

1 CNRS, ENS de Lyen, Lahnrataire da Physique, Lyan, France

Statistical mechanics, which uses probability theory to study the average behaviour of me-
chanical systems composed of many hodies, proved to be a fruitful extension of classical
thermodynamics to describe the praperties of equilibrium systems. In nature, howsver, out-
of-equilibrium systems are widespread, which explains the efforts produced during the last
decades to develop theorstical tools adapted to systems in which energy conservation, for
inslance, is nol satislied. Dissipative syslems spentaneously tend Lo come Lo resl. Howewer,
nen-equilibrium steady states (MESS) can be acchieved by continuously injecting energy in
the system, in order to compenzate the intrinsic dissipation.

We achieve a granular gas, the NESS, by shaking 2 collection of millimetric beads in a
container. A blade, fastened to the shaft of 2 small DC-matar and immersed in the grains,
behaves as a driven 1D Brownian rotator, Thanks to its electromechanical reversibility, the
motar is used as both actuator and sensor, simultaneously,

On the one hand, we focus on potential definitions of the temperature of our system
first based on the Gallavotti-Cohen fluctuation theorem (asymmetry of the energy exchanges
between rotator and the MESS), and second an the fluctustion-dissipation theorem (rela-
tion between the spontaneous fluctuations and the response to @ weak perturbation). Both
methods give nicely concardant results.

On the other hand, we duplicate the system, couple two granular gases by simply connec
ting the D'C-motors to one ancther and report on the energy transport through the probes in
contact, First, we show that the energy flx from one probe to another is, in temporal ave-
rage, proporlional to the temperalure difference. Second, we obeerve Lhal Lhe instanlanesus
flux is highly intermittent and that fluctuations exhibit an asymmetry which increases with
the temperature difference. This asymmetry, related to irreversibility, is correctly accounted
for by a relation strongly evoking the Fluctuation Theorem.
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11:30 Centro Cultural Pasaje Dardo Rocha

Estados topoldgices en sistemas magnéticos
Pierre Pujol!

1 Laberatoire de Physigue Théceigue (LPT], Université Paul Sabatiar, Toulouse, France

Los si magnéticos correspondientes 3 momentos magnéticos localizados dan lugar en
generzl a bajas temperaturas a fases con diferentes tipos de orden magnético (ferromagnético.
anti-ferromagnética etc. ). Sin embargo, cuanda hay varios tipos de interacciones entre los
mementos magnélicos gue compilen entre si, puede ocurrir gue emerjan estados (en general
no magnéticos) con propiedades topaldgicas particulares. Se trata en general de sistemas
donde la mecdnica cudntica juega un papel preponderante en la naturaleza topolégica del
estado. En esta charla estudiaremos algunos ejemplos de dichos sistemas y trataremos de
explicar para cada uno de ellos las propiedades topoldgicas de los estades de baja energia,

12:30 Centro Cultural Pasaje Dardo Rocha

Nano-6ptica con nanoparticulas coloidales y moléculas fluorescentes
Fernande D, Stefani'

! Centro de Investigaciones en Bionanociencias (CIBIZN. COMICET) Godoy Cruz 23490, Cludad Autdnoma de
Buenos Aires, Argenting

Tradicienalmente la luz se ha manipulade en regiones macrosedpicas con elementos rellec-
tivos y refractivos. En las dltimas décadas, el estodio y control de la luz en regiones del
espacio con dimensiones menores a la longitud de onda se ha visto impulsado por la de-
manda de i) dispositivos de computacién mds ripidos, pequefios y altamente integrados, i)
sensores biomédicos v ambientales ultrasensibles, y i) métados opticos de visualiza
resolucién espacial nanométrica,

La nano-dptica apunta a obtener un conocimiento profunda de la interaccién luz-materia
en la nanoescalz. Para ello se requiere de métodos gue brinden contral nanométrico en la fa-
bricacidn v posicionamiento de materiales nano-estructurados y moléculas. Existen numeroses
esfuerzos para construir nanc-dispositivos Spticos usando metodologias top-down, derivadas

n con

de la tecnologiz que se usa actuzlmente en la industria de semiconductores. Sin embarpo,
esta tecnologia tiene varias limitaciones: no permite ficilmente |z combinacidn de distintas
materiales, no aprovecha la enorme libreria de nanomateriales dispanibles por quimica coloi-
dal, y no permite |a incorparacidn de meléculas foto-activas con control estequiomeétrica. En
esta charla presentaré con ejemplos de nuestro laboraterio dos metodalogias de nanafabrica-
cién gue brindan soluciones a estos desafios: la impresién dptica de nanoparticulss coloidales
[1.2] ¥ el origami de ADN [3.4].

5]
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For otro lado, presentaré un nueve método de nanoscania de fluorescencia que permite
ohtener de manera rutinaria imagenes con resolucidn espacial de 1 nm [5], que corresponde
al tamafo tipico de una malécula fluorescente, es decir la maxima resolucion espacial con
sentido fisico pars un método dptico.

[1] Urban, & 5. Lutich, A A. Stafani, F. [ & Feidmane, J. Nano Lett 10, (2010) 47044796,

[2] Gargiulo, )., Cereata, 5. Cortés, E., Wioli. | L. & Stefam, F. D, Mano Lett. 16, {2016} 1224-1229.
[3] Acuna, G. P =t al, ACS Mano 6. (3012) 318985,

|#] Pellagratzi, W et &), Mano Lett. 14, (2014) 2831-6,

[5] Balzarotsi, F_ et of, Science 355, (2017} 6D6-512.
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