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The Power of Science




Modulo II: La creatividad de las
hipotesis: Arte y Ciencia

+ Percepciones sociales de la ciencia. Construccion cultural de
la Ciencia

+ Corrientes artisticas: Técnica y razon desde una vision
cientifica. De la Ciencia al arte.

Nuevas vanguardias asociadas a fenomenales revoluciones
en el Siglo XX. Del Arte a la Ciencia

Construccion del espacio urbano en torno a problematicas
ciéntificas.

Intervencion del Espacio Urbano con Ciencia y Arte




Clase X

Comunicacion interna entre cientificos
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Content-Context

Contenido: son las palabras, simbolos
del mensaje comunicado. Esto es
conocido como lenguaje

Contexto: es la forma en que el
mensaje es entregado. Es llamado
paralenguaje.

def

def

addS (x) :
return x+5

doturite(ast):
nodename = getNodename ()
label=symbol. sym_name.get(int (ast[0)),ast[0]))
print %s [label="%s" % (nodename, label),
if isinstancel(ast[1]), str):
if astl1).strip():
print = Xs");’
else:
print ")’

% ast[1)

else:

print "],

children = []

for n, child in enumerate(ast([1:]):
children. append (doturite(child))

print %s -> { %X nodename,

for name in children:
print %s X name,




' DOC. 15 MOLECULAR DIMENSIONS

— G

() #() ()
Content-Context el S el o)

. s 0 5D

7 ) wwm A ¢ e 3 F A e
- By — _.'e __..2_2

vex By — 3 PP B il

NSD

- konst,,

Contenido: son las palabras, simbolos w=OLmAR Oy
del mensaje comunicado. Esto es
conocido como lenguaje

wobei

- fom
Poa ! ™
PR IR

\L./a\../in._/

& p

A
Contexto: es la forma en que el

Es ist leicht zu beweisen, dass die (:ielchnngen (8) Ldsungen
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Content-Context

Contenido: son las palabras, simbolos
del mensaje comunicado. Esto es
conocido como lenguaje

Contexto: es la forma en que el
mensaje es entregado. Es Ilamado
paralenguaje.
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Fluctuations of Energy Flux in Wave Turbulence
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We report that the power driving gravity and capillary wave turbulence in a statistically stationary
regime displays fluctustions much stroager than its mean value. We show that its probability density
function (PDF) has a most probable value close to zero and involves two asymmetric roughly exponential
tails. We understand the qualitative festures of the PDF using & simple Langevin-type model.
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When a dissipative system is driven in a statistically
stationary regime by an exteral forcing, a given amount
of power per unit mass, €, is transferred from the driving
device 1o the system and is ultimately dissipated. In fully
developed turbulence, a flow is driven at large scales, and
nonlinear interactions transfer Kinetic energy toward small
scales where viscous dissipation takes place. In the inter-
mediate range of scales (the inertial range), the key role of
the energy flux & has been first understood by Kolmogorov
[1]. Using dimensional arguments, he derived the law
E(k) = €7k for the eneegy density E(k) as a function
of the wave number k. Kolmogorov type spectra have beea
derived analytically in wave turbulence, ie.. in various
systems involving an ensemble of weakly interacting noa-
linear waves (see for instance [2] for a review). In all cases,
it has been assumed that € is & given constant parameter.
However, it should be kept in mind that € is not an input
parameter in most experiments or simulations of dissipa-
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the system size and on the mean dissipation, and we study
their statistical properties.

The experimental setup, described in [7), consists of &
rectangular plastic vessel, with lateral dimensions 57 X 50
or 20 X 20 e, filled with water or mercury (density 13.6
times larger than water) up to & height, h = L8 or 2.3 cm.
Surface waves are generated by the horizontal motion of &
rectangular (L X H cm®) plunging plastic wave maker
driven by an clectromagnetic vibration exciter. We take
L.2<L<25cm and H = 3.5 cm. The wave maker is
driven with random noise excitation below 4 or 6 Hz.

The power injected into the wave field by the wave
maker is determined as follows. The velocity V(r) of the
wave maker is measured using a coil placed on the top of
the vibration exciter. The voltage induced by the moving
permanent magnet of the vibeation exciter is proportional
to V(r). The force F,(r) applied by the vibration exciter on
the wave maker is d by a pi istive force

tive systems. Its value is not externally ¢ lled but
determined by the impedance of the system. In addition,
as we have already shown for a variety of different dis-
sipative systems [3-5], the energy flux or related global
quantities strongly fluctuate in time although being aver-
aged in space on the whole system or on its boundaries.
These fluctuations should not be confused with small scale
intermittency which occurs in fully developed turbuleace.
The later is related to the spotness of dissipation in space
[6], and its description does not involve a time depeadeat €.

Here, we study the fluctuations of the injected power in
wave turbulence. Gravity-capillary waves are generated on
a fluid layer by low frequency random vibrations of 2 wave
maker. By measuring the applied force on the wave maker
and its velocity, we determine the instantaneous power /(1)
injected into the fluid. We observe that it strongly fluctu-
ates. Its most probable value is (L rms fluctuations o, up to
several times the mean valoe (/) are observed, and the
probability density function (PDF) of / displays roughly
exponential tails for both positive and negative values of /.
These negative values correspond to events for which the
random wave field gives back energy to the driving device.
We show how fluctuations of the injected power depend on

0031-9007/08 /100(6)/064503(4) 064503-1

ducer (FGP 10 daN). The time recordings of V(1)
and F,(r) together with their PDFs are displayed in
Fig. 1. Both V(r) and F,(r) are Gaussian with zero mean
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FIG. 1 (color online). Time recordings of the velocity of the
wave maker and the force applied to the wave maker by the
vibration exciter. The Auid is mercury, with & = 23 mm. Both
PDFs are Gaussian (dashed lines) with zero mean value.
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We report that the power driving gravity and capillary wave turbulence in a statistically stationary
regime displays fluctuations much stronger than its mean value. We show that its probability density
function (PDF) has a most probable value close to zero and involves two asymmetric roughly exponential
tails. We understand the qualitative features of the PDF using a simple Langevin-type model.
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Comunicacion cientifica interna: Como se
comunican los cientificos

+ Emisor-Receptor.
+ Fuente.

+ Mensaje.

+ Canal.

+ Ruido.

+ Retroalimentacion

-+ Contexto.




