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Astronomers are looking forward to opening a new
window on the universe by posting high-resolution
telescopes on the moon and in orbit around it. 
There are numerous proposals to do this from
astronomers around the world, including one from
India called PRATUSH.

Telescopes on,
around the moon

Challenges
On the earth, optical telescopes (which collect
visible light at longer wavelengths) and radio
telescopes (which collect radio waves with the
shortest wavelengths) have to peer through layers
of the planet’s atmosphere. 
While it is becoming increasingly difficult for optical
instruments to see through the polluted skies, radio
telescopes also contend with radio and TV signals
adding to the cacophony of the electromagnetic
‘hiss’ from the communications channels used by
radar systems, aircraft, and satellites. 
It also does not help that the earth’s ionosphere
blocks radio waves coming from outer space.
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Scientists tried to �find a way out of this by
launching radio telescopes into orbit around
the earth. 
But this only made the problem worse, as
orbiting telescopes started receiving radio
noise from the whole planet along with signals
from outer space..

Telescope in Moon
The pristine, airless desolation of the moon
provides optical telescopes crystal-clear seeing
conditions throughout the long lunar night, which
lasts two weeks at a time. 
Radio telescopes on the lunar far side will also be
protected by a 3,475-km-thick wall — a.k.a. the
moon (its diameter is 3,476 km) — that blots out
radio transmissions from the earth and
electrically charged plasma winds blowing from
the Sun.
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, the universe went ‘quiet’ for tens of millions of years
afterwards as gravity began to build the �first stars
and galaxies. 
This period of time between the initial scattering of
the cosmic microwave background (CMB),  radiation
and the birth of the �first stars is known as the Dark
Ages

Dark Age

The Cosmic Microwave Background (CMB) is
the cooled remnant of the first light that could
ever travel freely throughout the Universe. 
This 'fossil' radiation, the furthest that any
telescope can see, was released soon after the
'Big Bang'. Scientists consider it as an echo or
'shockwave' of the Big Bang
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Lunar Surface Electromagnetic Experiment, or LuSEE
Night, a joint NASA-Berkeley Lab project, scheduled
for launch in December 2025,-- study the Dark Ages
period because it connects how the early universe
evolved into the universe we see today.
NASA’s Long-Baseline Optical Imaging
Interferometer, for instance, is scheduled to be
launched in parts before this decade is out.
ESA is getting ready to launch a radio telescope to
the moon’s far side on board its lunar lander,
‘Argonaut’, by 2030.
First of the block, however, could be China, with a
moon-orbiting radio telescope scheduled for launch
in 2026. 
Another of its satellites, Queqiao-2, intended as a
communications relay between the earth and future
missions, probably entered into orbit around the
moon 
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PRATUSH radio telescope
Indian scientists plan to do with the radio
telescope PRATUSH (Probing ReionizATion of
the Universe using Signal from Hydrogen), to
study the universe from the moon’s far side.
 PRATUSH is being built by the Raman
Research Institute (RRI) in Bengaluru with
active collaboration from the Indian Space
Research Organisation (ISRO).
As astronomers open new windows from the
moon to look at the far reaches of the
universe, who knows what discoveries await
them
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gene, called TUBB4B, may play a role in the
development of the brain asymmetry that
underlies the determination of a dominant
hand. 
In most people, the two halves, or
hemispheres, of the brain have slightly
different anatomies and are dominant for
different functions.
TUBB4B controls a protein that gets integrated
into �filaments called microtubules that
provide internal structure for cells. 
The identification of rare mutations in this
gene that are more common in left-handers
suggests that microtubules are involved in
setting up the brain’s normal asymmetries

TUBB4B
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Article 293, which confers executive power
on the States to borrow money within limits
prescribed by the State legislature. 
It also allows the Union to extend loans and
guarantees to the States, and requires the
Centre to give its consent and impose
conditions for States to raise further loans
while earlier ones are outstanding. 
Kerala contends that the Article does not
confer on the Centre any power to regulate
all State loans and that it can impose
conditions only on borrowings from the
Centre

Article 293 & state
borrowing
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The Union government says that the
borrowing should be limited to 3% of the
State’s income or Gross State Domestic
Product (GSDP). 
Kerala contends that by curtailing its
borrowing powers, the Centre is
undermining the State’s ability to fulfill
some of its basic �financial commitments
and violating the principle of federalism.

How States spend more
power to raise taxes rests largely with the
Union government while a greater part of
the overall government spending is done by
the State governments. 
More importantly, when it comes to
spending on sectors which affect people’s
daily lives, the overwhelming responsibility
lies on the shoulders of the State
governments.
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the spending priorities of the Union and the
States are guided by the constitutionally
allocated powers and functions for them. 
Compared to its expenditure on social services,
the Union government’s spending on defence
was approximately twice as high, while its
spending on transport, urban development and
energy combined was 2.4 times higher. 
The Reserve Bank of India (RBI) has categorised
the budgetary expenditures by the Union and the
State governments as ‘developmental’ and ‘non-
developmental’. 
The former includes expenditures on social
services and economic services (such as on
agriculture and industry) while the latter refers to
interest payments, pensions, subsidies, and so
on. 
It is remarkable that developmental
expenditures, and within that, the expenditures
on social services incurred by the State
governments have risen signi�cantly over the
last two decades.
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State governments receive funds from three
sources: own revenues (tax and non-tax);
transfers from the Union government as shares of
taxes and as grants; and market borrowings. �
 The concerns about debt-financed government
expenditures are often exaggerated. 
Economists in the Keynesian tradition have
shown that government borrowing can generate
a virtuous cycle if the borrowed resources are
deployed effectively to create new incomes and
jobs
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Systems Science, also referred to as
systems research, or, simply, systems, is a
transdisciplinary field that is concerned
with understanding simple and complex
systems in nature and society, which leads
to the advancements of formal, natural,
social, and applied attributions
throughout engineering, technology and
science, itself.
To systems scientists, the world can be
understood as a system of systems.
The field aims to develop transdisciplinary
foundations that are applicable in a
variety of areas, such as psychology,
biology, medicine, communication,
business, technology, computer science,
engineering, and social sciences

What is system
science??

https://en.wikipedia.org/wiki/Transdisciplinarity
https://en.wikipedia.org/wiki/System
https://en.wikipedia.org/wiki/Nature
https://en.wikipedia.org/wiki/Society
https://en.wikipedia.org/wiki/Engineering
https://en.wikipedia.org/wiki/Technology
https://en.wikipedia.org/wiki/Science
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