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Flying in silence: Echolocating bats|

to avoid sonar jamming

Chen Chiu, Wei Xian, and Cynthia F. Moss*

®
q
2l

Research Assistant X

Neuroscience and Cognitive Science Program, Department of Psychology, University of Maryland, Col

Edited by Nobuo Suga, Washington University, St. Louis, MO, and approved June 16, 2008 (received f|

Although it has been recognized that echolocating bats may experi-
ence jamming from the signals of conspecifics, research on this
problem has focused exclusively on time-frequency adjustments in
the emitted signals to minimize interference. Here, we report a
surprising new strategy used by bats to avoid interference, namely
silence. In a quantitative study of flight and vocal behavior of the big
brown bat (Eptesicus fuscus), we discovered that the bat spends
considerable time in silence when flying with conspecifics. Silent
behavior, defined here as at least one bat in a pair ceasing vocaliza-
tion for more than 0.2 s (200 ms), occurred as much as 76% of the time
(mean of 40% across 7 pairs) when their separation was shorter than
1 m, but only 0.08% when a single bat flew alone. Spatial separation,
heading direction, and similarity in call design of paired bats were
related to the prevalence of this silent behavior. Our data suggest that
the bat uses silence as a strategy to avoid interference from sonar
vocalizations of its neighbor, while listening to conspecific-generated
acoustic signals to guide orientation. Based on previous neurophys-
iological studies of the bat’s auditory midbrain, we hypothesize that
environmental sounds (including vocalizations produced by other
bats) and active echolocation evoke neural activity in different pop-
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Key takeaway I‘n

Echolocating bats, such as the big brown bat,
utilize periods of silence to avoid sonar jamming
from conspecifics, allowing them to effectively
navigate and orient in complex acoustic
environments.

Additional topics discussed in the document are:
Echolocation strategies in bats, Passive listening
in animal navigation, Signal interference and
jamming avoidance in animal communication
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The highest risk factors for the transmutation (or mutation) of [E]
bird flu (avian influenza), particularly into a form that could
1 - = = potentially infect humans and cause a pandemic, include:

1. Human and Animal Interaction: Close contact between

humans and infected poultry or other birds is a significant Al : R e Se a rC h

risk factor.

N

. Virus Genetic Mutation: Influenza viruses, including avian

Assistant (coming Fall 2025)

flu, can mutate rapidly. This mutation can potentially make

¥ the virus more capable of spreading among humans.
2 = : : = 3. Poultry Farming Practices: Intensive poultry farming,
==t : especially in crowded conditions where birds are kept in Start conve rsations Wlth your
close quarters, increases the likelihood of the virus
spreading and mutating. Poor biosecurity practices and dO cume ntS - as k n atU ra |

failure to cull infected birds quickly also contribute to the
risk of mutation.
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Introduction

As wind energy production has steadily increased worldwide,
bat fatalities have been reported at wind facilities worldwide
[1,2,3,4] in a wide range of landscapes. A recent synthesis reported
that approximately 650,000 o more than 1,300,000 bats have
been estimated o have been killed from 2000-2011 in the U.S.
and Canada [3]. Given these fatality rates, accelerating growth of

the wind industry [6], and suspected and known population

declines in many species of bats [7,8,9], it is imperative to develop
and implement solutions 1o reduce Tuture bat fatalies at wind
facilities,

Prior studies have demonstrated that a substantial portion of bat

fatalities consistently occur during relatively low-wind conditions

usually 3.5-00 m/s for modern wrbines) to between 5.0 and
6.5 m/s resulted in at least a 50% reduction in bat fatalities (and as
high as 93%) compared to normally operating turbines [12]. While
costs of lost power from curtailment can be factored into the
economics and financing and power purchase agreements of new
projects, altering turbine operations even on a partial, limited-term
basis potentially poses operational and financial difficulties for
existing projects, so there is considerable interest in developing
other solutions to reduce bat fatalities that do not involve turbine

specd may not  Ix

shutdowns. NEERESIEININEEEIS

ellectuve m other regions that expenence bat latahnes although Ui

strategy may ulumately prove sulhaently feasible and economical

for reducing bat latahtes, | hus, rescarch on alternatve mibgation

ktrateges and thewr associated costs are warranted
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"Also, changing turbine cut-in speed may not be effective in other regions that experience
bat fatalities although this strategy may ultimately prove sufficiently feasible and
economical for reducing bat fatalities. Thus, research on alternative mitigation strategies

Reference List:

1 Arnett, E.B., et al., Evaluating the Effectiveness of an Ultrasonic Acoustic Deterrent
for Reducing Bat Fatalities at Wind Turbines. PLoS One, 2013. 8(6): p. e65794.
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Insightful problem solving and creative tool
modification by captive nontool-using rooks

Bird, C.D. & Emery, N.J.

Proceedings of the National Academy of Sciences of the United States of

America
2009
Issue 25 Pages 10370-10375

DOI: 10.1073/pnas.0901008106 &
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Abstract

The ability to use tools has been suggested to indicate advanced physical
cognition in animals. Here we show that rooks, a member of the corvid
family that do not appear to use tools in the wild are capable of insightful
problem solving related to sophisticated tool use, including
spontaneously modifying and using a variety of tools, shaping hooks out
of wire, and using a series of tools in a sequence to gain a reward. It is...
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Abstract

The impact of the drastic reduction in travel volume within mainland China in
January and February 2020 was quantified with respect to reports of novel
coronavirus (COVID-19) infections outside China. Data on confirmed cases
diagnosed outside China were analyzed using statistical models to estimate
the impact of travel reduction on three epidemiological outcome measures: (i)
the number of exported cases, (i) the probability of a major epidemic, and (jii...
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Even though the perovskite solar cell has been so popular for its skyrocketing
power conversion efficiency, its further development is still roadblocked by its
overall performance, in particular long-term stability, large-area fabrication
and stable module efficiency. In essence, the soft component and
ionic-electronic nature of metal halide perovskites usually chaperonage large
number of anion vacancy defects that act as recombination centers to
decrease both the photovoltaic efficiency and operational stability. Herein, we
report a one-stone-for-two-birds strategy in which both anion-fixation and
associated undercoordinated-Pb passivation are in situ achieved during crys-
tallization by using a single amidino-based ligand, namely 3-amidinopyridine,
for metal-halide perovskite to overcome above challenges. The resultant
devices attain a power conversion efficiency as high as 25.3% (certified at

& Key Takeaway

The addition of 3AP to perovskite films significantly
enhances their photovoltaic performance and
stability by suppressing non-radiative recombination
and inhibiting the formation of anion vacancy
defects.

Additional topics discussed in the document are:

- Optoelectronic properties of perovskite films

- Defect engineering in perovskite solar cells

- Stability of perovskite materials under thermal
stress
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1 Main text

Vortices of light, null regions of intensity surrounded by
spiral phases, constitute the skeleton of a wavefield and
influence the properties of light. Since the discovery of
the tight connection of optical vortices and orbital angu-
lar momentum (OAM) of light in the seminal paper in
1992 [1], considerable research progress has been made
to unveil the beauty of vortices of light. Numerous appli-
cations of optical OAM have been discovered in both
classic and quantum optics [2], including optical com-
munication [3], quantum entanglement and cryptog-
raphy [4-6], optical tweezing [7], driving torque for a
micromachine [8], rotational Doppler shift [9], and imag-
ing [10-12]. Optical vortices feature azimuthal phase
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dependence of exp(ilgp) where [ is an integer known as the
topological charge. [iEE®) ied b h photon is
cal charge and quantized in

ted with circular polarization states, is limited to [—h, k]

per photon. The OAM per photon, however, is theoreti-
cally unbounded. The direction of angula@nNGIEIEHNRYS
light is usually directed along the propagation direction.
A decade ago, the interest in transverse SAM started to
emerge and transversely spinning electric fields were dis-
covered in strongly focused beams and evanescent waves
[13-24]. The word “photonic wheel” is coined to describe
the orthogonal relationship of the SAM direction and
the propagation direction. Analogously, optical vortices
carrying transverse OAM have attracted rapidly grow-
ing interest [25]. Tilted vortices of light were predicted
using the special theory of relativity [26]. A spatial opti-
cal vortex is seen by a transversely moving observer near
the speed of light as a tilted vortex. Spatiotemporal opti-
cal vortices (STOVs), occupying a small fraction of total
energy, were observed in femtosecond filaments in air
[27]. Controllable generation of STOVs with transverse
OAM were demonstrated in a linear manner [28, 29].
Second harmonic generation (SHG) of transverse OAM
were reported and the conservation of OAM was demon-
strated [30, 31]. Rigorous calculation of transverse OAM
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Spatiotemporal vortices of light, featuring transverse orbital angular momentum
(OAM) and energy circulation in the spatiotemporal domain, have received
increasing attention recently. The experimental realization of the controllable
generation of spatiotemporal vortices triggers a series of research in this field. This
review article covers the latest developments of spatiotemporal vortices of light
ranging from theoretical physics, experimental generation schemes, and
characterization methods, to applications and future perspectives. This new
degree of freedom in photonic OAM endowed by spatiotemporal vortices paves
the way to the discovery of novel physical mechanisms and photonic applications
in light science.«’
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