
A ZERO-GRAVITY CUP
A newly designed cup, which can defy the low-gravity environ-
ments encountered aboard the International Space Station (ISS), 
will allow astronauts to enjoy espresso coffee in space. SCI-TECH ROBOT NESPRESSO SELLER

Actor George Clooney, the  global face of Nespresso brand, 
has been given the elbow in favour of 'Pepper', a chatty 
android, which can sell coffee and answer questions.
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App WatchTech watch

Genre: Role playing game; 
Developer: Nicalis

Game watch

L enka makes the process of tak-
ing black-and-white photos 
extremely easy. The interface 

is simple but lacks polish, and it’s 
unclear at first what each icon 
represents. If you’re looking for a 
simple app for taking black-and-
white shots using your iPhone’s 
camera, Lenka is worth the price.
Instead of piling on extra controls 
for saturation, brightness, filters, 
and similar options that can be 
found in basically every other 
photo app out there, Lenka focus-
es on simplicity.  Source: CNET.com

What: Photography and image 
editing app;  Developer: Lenka

HTC Desire 510 The Binding of Isaac: Rebirth
T he HTC Desire 510 has 4G LTE, 

simple to use Android KitKat 
software, a capable processor 

and battery. For all that, its price 
tag is extremely reasonable. The 
camera isn’t suitable for anything 
other than quick emergency snaps 
and its chunky design won’t turn 
any heads. The HTC Desire 510 
doesn’t have the specs to excite 
committed tech fans, but it 
handles the basics well, has 4G LTE 
for superfast data speeds, and it 
doesn’t cost the earth. 

Source: CNET.com

What: Smart phone;  
Developer: HTC

Lenka

Making computers, electronic devices faster by boosting memory

NCBS scientists expose PTSD, fear
■ Sarita Rao (name changed), in 
her early 30s, experiences palpi-
tation, sweating and panic 
attacks whenever a man is close 
to her. She shuns male company; 
shrinks into a corner if men, even 
relatives, are in the room; and 
experiences symptoms featuring 
extreme panic and lack of sleep 
out of fear of being attacked. A 
series of sessions with a psychia-
trist helped her reveal the truth 
in her past – when in college she 
had been sexually assaulted by a 
group of men. The traumatic 
experience and the fear of social 
reprisal pushed her to keep it to 
herself, even if it meant continu-
ing to suffer extreme anxiety dis-
order and a phobia for men in 
general.

■ Twenty-five-year-old Chandan 
Kumar (Name changed) was a 
regular victim of violence at 
home. His cobbler father, an 
alcoholic, regularly beat him up 
whenever his mother refused to 
give him money to buy liquor. He 
was just five then. Today, 
although his father died four 
years ago, he experiences panic 
attacks and a state of extreme 
anxiety and confusion whenever 
he hears a man shout in anger or 
beats someone.

B
oth  Sa r i ta  and 
Chandan, like a mil-
lion unfortunate 
others in the world, 
have been scarred 
for life due to trau-

matic experiences. Basically, 
they are suffering from Post-
Traumatic Stress Disorder 
(PTSD), a condition of persist-
ent mental and emotional 
stress occurring as a result of 
injury or severe psychological 
shock, typically involving dis-
turbance of sleep and con-
stant vivid recall of the experi-
ence, with dulled responses to 
others and to the outside 
world.

Although PTSD is known 
espec ia l ly  a f te r  many 
American soldiers kept return-
ing home with the condition 
dur ing  the  prot racted 
Vietnam War (1954-1975), no 

one before had got to the 
heart of it.

Now, for the first time in 
the history of neuroscience, 
two scientists from National 
Centre for Biological Sciences 
(NCBS) in Bengaluru have 
conducted a detailed study on 
why and how one suffers from 
PTSD. They have pinpointed 
precise roles played by certain 
neurons in the part of the 
brain called amygdala, an 
almond-shaped structure 
located deep inside the brain, 
which acts as the centre that 
controls emotions and stores 
memories of fearful experi-
ences.

In doing so, they have 
unravelled the so-far mysteri-
ous reasons behind the fear 
and precisely how that fear 
develops to make way for 
PTSD. 

The research, published 
online on Nature Neuroscience 
website on December 1, has 

paved the way for scientists 
the world over to study ways 
to reverse PTSD or even devel-
op medical aids to cure the 
condition – a boon for many 
victims of sexual or child 
abuse, accidents, or soldiers/
combatants who are com-
monly afflicted by this condi-
tion.

HOW PTSD IS TRIGGERED
N C B S  n e u r o s c i e n t i s t , 
Professor Sumantra Chattarji 
who is also the director of the 
newly founded Centre for 
Brain Development & Repair 
(CBDR), and his student 
Supriya Ghosh, discovered 
that PTSD sets in when indi-
vidual neurons in the amy-
gdala lose their capability to 
discriminate between danger-
ous and safe stimuli. They 
found that this happens when 
the danger stimuli is particu-
larly intense, as in a life-
threatening situation.

In normal circumstances, 
they found, most of the neu-
rons are able to detect the safe 
signals; but when the danger 
levels are much increased they 
lose their capability to dis-
criminate between danger and 
safety. This results in such 
neurons sending danger sig-
nals even when faced with a 
safe stimulus. Prof Chattarji 
cites the example of an 
American soldier who is a 
Vietnam War veteran. He gets 
terrified at the sight of a door-
mat or an oriental person, 
only because he found his 
friend’s severed head on a 
doormat when he opened the 
door on morning in Vietnam. 
The shock was so huge that 
long after the incident took 
place, the soldier’s neurons in 
the amygdala started firing 
danger signals even when a 
harmless doormat was pre-
sented before him. He experi-
enced the same symptoms on 

seeing any oriental person 
because his mind was condi-
tioned to connect his friend’s 
decapitation with any person 
with oriental features.

They also identified the 
precise biochemical signalling 
mechanism inside the amy-
gdala neurons which caused 
this generalized fear and PTSD 
—cyclic adenosine mono-
phosphate (cAMP)/protein 
kinase A (PKA) signalling. This 
potentially serves as a target 
for designing new treatments 
against PTSD, said Prof 
Chattarji. 

He and Ghosh conducted 
experiments on live rats, the 
amygdala and the neural 
functioning of which are sim-
ilar in humans.

Prof Chattarji has particu-
larly warned that this process 
could be more pronounced 
among children – as in the 
case of Chandan Rao men-
tioned above. “The young 

brain being ‘plastic/malleable’ 
is more vulnerable to trauma/
abuse. These early life experi-
ences can often leave an indel-
ible mark in the brain that can 
last a lifetime,” he told 
BANGALORE MIRROR.

He has however pointed 
out that not every individual 
faced with dangerous situa-
tions will suffer from PTSD. 
“Two factors can contribute to 
it depending on genetics and 
life experiences — nature ver-
sus nurture. The relative con-
tribution of the two factors 
will vary from individual to 
individual,” he explained.

THE WAY FORWARD
The two neuroscientists now 
plan research on the mecha-
nism of reversing PTSD, apart 
from hoping that researches 
are undertaken to develop 
drugs, having identified the 
precise biochemical signalling 
mechanism that causes PTSD.

R esearchers at AMBER, 
the Science Foundation 
Ireland funded materi-
als science centre, and 

the School of Chemistry, 
Trinity College Dublin, have 
developed a solution to 
increase the speed interaction 

between processor and memo-
ry in computers and other elec-
tronic devices. 

Instead of each memory 
cell storing just a single piece 
or ‘bit’ of information, the 
team—led by Professor John 
Boland with researchers Curtis 
O’Kelly and Jessamyn Fairfield 
has developed a multilevel 
memory in which it is possible 
to programme a number of 
stored bits into a single cell. 
Multilevel memory increases 
communication speed by 
reducing the number of mem-
ory cells. 

Whether your favorite app 

runs on a mobile phone or a 
supercomputer, performance 
no longer depends solely on 
the brain power or so-called 
processor speed. 

To function, the processor 
has to communicate effi-
ciently with memory on the 
chip. The properties of the 
metal wires connecting the 
processor and memory pro-
vide a fundamental speed 
limit.

Professor John Boland, 
A M B E R ,  e x p l a i n e d : 
“Processors and memory 
communicate using the clun-
ky language of binary code. 

Conventional on-chip mem-
ory stores information as ‘1’s’ 
and ‘0’s’, which reflects the 
presence or absence of charge 
at the memory location. For 
example, 2014 in binary lan-
guage requires 11 cells of 
memory. It takes time for the 
computer to access such a 
large number of cells and so 
the overall performance is 
impaired. The new process 
reduces the number of cells 
required.”

The scheme proposed by 
the AMBER researchers oper-
ates on a different principle; 
the resistance to charge 

flow, known as resistive 
memory which ultimately 
leads to more streamlined 
processing with fewer cells 
but with each having multi-
ple memory levels. A par-
ticular advantage of the new 
approach is that it is possi-
ble to arbitrarily tune the 
number of memory levels 
within each cell.

“The discovery opens up a 
host of possibilities for the 
consumer leading to smaller, 
cheaper and faster electron-
ics. Having demonstrated six 
memory levels per cell, we 
believe the technology can be 

developed to display even 
more memory levels per cell. 
A memory language with 
greater density can increase 
the efficiency and speed of 
desktop and mobile technol-
ogy by reducing the number 
of memory locations,” said 
Professor Boland.

“Further research will be 
focused on integrating this 
technology with existing 
industry fabrication capabili-
ties, so that society can con-
tinue to reap the benefits with 
new and improved technolo-
gy,” Professor Boland conclud-
ed. Trinity College Dublin

Researchers 
develop multilevel 

memory for 
consumer 

electronics

A titanium oxide nanowire acts as both a diode and a memristor

Nirad.Mudur
@timesgroup.com
TWEETS @Cloudnirad

Supriya (pronounced SupriyO) 
Ghosh, Prof Chattarji’s student 
who was part of the amygdala 
neuron research

Prof Sumantra Chattarji, NCBS 
neuroscientist and director, 
Centre for Brain Development & 
Repair (CBDR)

In a world's first, city neuroscientists determine how Post-Traumatic Stress Disorder (PTSD) occurs, pave way for drugs

It’s a robot unlike any other, 
inspired by the world’s fast-
est land animal and con-
trolled by video game tech-

nology. 
The robot, called the chee-

tah, can run on batteries at 
speeds of more than 10 mph 
(16 kph), jump about 16 inch-
es (40 centimeters) high, land 
safely and continue running 
for at least 15 minutes—all 
while using less power than a 
microwave oven. It’s the crea-
tion of researchers at the 
Massachusetts of Technology, 
who had to design key ele-
ments from zero because of a 
lack of, or shortcomings in, 
existing technology.

That includes powerful, 
lightweight motors, electron-
ics that control power for its 12 
motors and an algorithm that 
determines the amount of 
force a leg should exert during 
the split second that it spends 
on the ground while running. 
That’s the key to helping the 
robot maintain balance and 
forward momentum. 

An onboard computer 
organizes data from various 
sensors and sends commands 
to each motor. “This is kind of 
a Ferrari in the robotics world, 
like, we have to put all the 
expensive components and 
make it really that instinctive,” 
said MIT Professor Sangbae 
Kim, who heads the school’s 
Biomimetic Robotics Lab that 
designed the robot. “That’s the 
only way to get that speed.”

Insight gleaned from the 
prototype could have real-
world applications, including 

the design of revolutionary 
prosthetics, wearable technol-
ogies, all-terrain wheelchairs 
and vehicles that can travel 
efficiently in rough terrain 
much like animals do, Kim 
said. There are hopes the robot 
will be able to be used in search 
and rescue operations in haz-
ardous or hostile environ-
ments where it’s too risky to 
send a human rescuer.

“When the robot is run-
ning, at every step, we calcu-
late the appropriate amount of 
the force to the legs so that the 
robot can balance itself,” said 
MIT research scientist Hae-
Won Park, who wrote the com-
plex algorithm used to control 
the cheetah, which weighs 
around 70 pounds (31 kilo-
grams)— about the same as 
one of its female feline coun-
terparts. 

The project is funded by the 
U.S. Department of Defense’s 
Defense Advanced Research 
Projects Agency. The military 
research arm is also funding a 
similar robot being developed 
by Boston Dynamics. The 
company says its version is 
powered by an off-board 
hydraulic pump and uses a 
boom-like device to keep it 
running in the center of a 
treadmill.

Researchers continue to 
tweak their prototype, looking 
to add additional sensors that 
would eventually make the 
robot autonomous.

“In the next 10 years, our 
goal is we are trying to make 
this robot to save a life,” Kim 
said. AP

MIT engineers’ 
high hopes for 
cheetah robot

Researcher Hae Won Park plugs the batteries into a robotic cheetah 
at the Massachusetts Institute of Technology in Cambridge, Mass. 
MIT scientists said the robot, modeled after the fastest land animal, 
may have real-world applications, including for prosthetic legs.

AP

A robotic cheetah runs on an athletic field at the Massachusetts In-
stitute of Technology in Cambridge, Mass.

Super-repellent polymer to prevent graffiti on walls
C ar finish, to which no dirt par-

ticles adhere, house fronts, 
from which graffiti paints roll 
off, and shoes that remain 

clean on muddy paths – the material 
“fluoropore” might make all this 
possible. Both water and oil droplets 
roll off this new class of highly fluor-
inated super-repellent polymers. The 
Federal Ministry of Education and 
Research (BMBF) has now decided to 
fund its further development at the 
KIT with EUR 2.85 million. 
Fundamental research in this area is 
aimed among others at making use 
of this new type of material for uni-
versal protective coatings.

The phenomenon is known from 
lotus plants as well as from cabbage 
leaves: Water droplets simply roll off. 
For some time, this classical lotus 
effect has been used technically for 
producing rough surfaces with spe-
cial chemical properties. “However, 
this trick does not work for oils – the 
lotus plant repels water, but no oil,” 
Dr.-Ing. Bastian Rapp of the KIT 
Inst i tute  of  Microstructure 
Technology (IMT) says. “Oil-
repellent surfaces need to have 
another chemical structure, fluor-
opolymers are required for this pur-
pose,” the scientist explains. 
Fluoropolymers are high-perform-

ance plastics with a high heat resist-
ance and chemical stability. Teflon, 
the known anti-stick coating mate-
rial for frying pans, belongs to this 

category of substances.
“When combining the chemical 

properties of fluoropolymers with 
the roughness of the lotus plant, sur-
faces are obtained, from which both 
water and oil droplets will roll off,” 
Rapp says. He has already succeeded 
in producing such super-repellent 
surfaces with the lotus 2.0 effect in 
the laboratory. In practical use, how-
ever, they turned out to have an 
insufficient stability. A big problem 
is sensitivity to abrasion. Rapp there-
fore works on developing a new class 
of fluorinated polymers, from which 
water and oil roll off and which are 
far more robust in practical applica-

tion. These polymers, called “fluoro-
pore”, are to possess the lotus 2.0 
effect on nearly any surfaces.

The research project of the young 
KIT scientist was recently successful 
in the NanoMatFutur competition 
for young scientists launched by the 
Federal Ministry of Education and 
Research (BMBF). 

Rapp’s project “Fluoropore – 
chemically inert, micro- to nanopo-
rous ‘teflon’ with an adjustable wet-
ting behaviour” is granted EUR 2.85 
million for the establishment of a 
young investigator group in the next 
four years. 

Karlsruhe Institute of Technology 

KIT/RAPP

The novel material “fluoropore” repels 
water (left) and oil (right). These droplets 
do not adhere to or wet the surface

T he Binding of Isaac is a 
randomly generated 
action RPG shooter with 

heavy Rogue-like elements. 
Following Isaac on his jour-
ney players will find bizarre 
treasures that change Isaac’s 
form giving him super 
human abilities and enabling 
him to fight off droves of 
mysterious creatures, discover 
secrets and fight his way to 
safety. This re-engineered edi-
tion of The Binding of Isaac 
includes new game material, 
modes, characters and areas, 
as well as other adjustments 
customized for this release.

Source: ign.com


