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India among countries mulling
elescopes on, around the moon

Astronomers are now seriously considering an idea they have toved with

‘The pristin

Prakash Chandra

stronomers are looking
Forwarnd to opening a new
window on the universe by
posting high-resolution
tedescopes on the moon and in orbit
around it. There are MIMETous propa
tor dio this from astronomers around the
world, including one from India called
FRATUSH,
On the carth, optical telescopes (which
ble light at longer wavelengths)
which collect radio

waves
have to peer throagh layers of the planet’s
atmesphiere, While it i becoming
difficult for optical
through the polluted
scopes also contend with
nals adding to the
v of the clectromagnetic *hiss
ions channels used
by radar syste aft, amd satellives, It
also does not help that the earth’s
iomosphere blocks radio waves coming
from outer space.

A pristine desolation

Scientists tried to find a way out of this by
launching radie telesoopes into orbit
around the earth. But this only made the
problem worse, as orbiting telescopes
started recetving radio nokse from the

whole planet along with s 5 from
Ouler space. S0 astronomers ane now
seripusly considering an idea they have
toved with since the 1950s; placing optical
and radio elescopes on the far side of the
moon, which always foes away from the
carth.
Thee pristin
moon provide
erysial-clear s
the long lun:
werks at a time. Rad i
rl.sr-ul\. will also be protected by a
km-thick wall - a.k.a. the moon (s
blets out
radio transmi arth and
electrically charged plasma winds
blowing from the Sun.

In the past, the enormous costs

irless desolation of the

xed selentists from

setting up lunz
interest among
return to the moon promises to open up
“the most radio-quiet location in the solar
1 Society, 1o

system™, 1o quate The Foy;
TONomers.

The oldest light in the universe
Omnce upon a time, cosmokagists beli
everything in the cosmos was conde

in the void that exploded with
ing fireball cooled
il its blinding: light faded
gathering darkness. Al some point,
the young universe resembled a Iurmh
=ea of murky matter, highlighted onl
traces of pi Iryelroge:
heliurm.

This darkness
300,000 to half a billion years after the
Big Bang, which is why there is so little
direct evidence woday of this import
period in the
i the heavens was banished only wh
the fi ars switched on thei
power-plants and the cosmos continu
tor expand, We see this expansion now
a faimt ghow called the cosmic microwave
background (CMB), the oldest light in tse

rs.and ong of t
<ot shows. ¥

universe, which can be captured by radio
tirhes

e went ‘quiet’
flerwards as
ity nel
galaxies. This p«.-rlmlnr time between the
initial scattering of the CMB radiation and
the birth of t} Wi as the
Dark Ages. Itis !:-e-llmvd the mewtral
hydrogen pervad
the Dark Ages ab:
radiation to produce
dip in the freque:

mie of the CME
stremely small
he spreadit

radio waves,

minute frequency drop. Instead,
1 instruments are our best bet
which would be essentially free from the
influence of any starlight (since there
were 1o stars Usen),

“Wie want to study the T
d because it connects how the early
evolved into the universe we s

MASA-Bel r]u.l\. Lah |.s:| ij
launch in December 2025, told thi

moon-boiind st
stages of planning with sp
q,.:uul; like: NASA and the h:m]
sency (ESAL. NAS

ince the 1950s: |
‘onditions throughout the long lunar ni

i

ing opli

ee

lior telescopes 'llm contend with

cacophony (ll[h
froam communications ch ||lnLI~|.I\ﬂI
I radar systems, abrerafi, and satellives

is-oit, Once assembled on the
'iI.II.' i(mllalml\.‘m utu ctivity on

i l1l1 nd ullr.mnlu[\\
A is gerting ready
tor the moo

tebes

T

Other European projects on the anvl
include super-sensitive detectors to hunt
fior the ehusive ripp)

it off the block, however, could be
:'hin . \.ri||| HEI mlulm:_: rad

A COmmunic
1 the earth and future missions,

by entered into orbit around the
moon on March 24. Its payload includes a
antenna that will be used as, among
ollwu things, a radio telescope,

PRATUSH Lo telese
though the tec] Iumhr
ruments L it

in
seientists 1o deploy them on the moon,

“An al tive approach,” Dr. Sweuki
said, “wouild be to orbit ... the moon

The hindu analysis by
saurabh pandey sir

al and radio telescopes on the moon’s I
it which lasts two weeks at a time

e 3 support str

sicle.

telescope dish, Bhe this oo

cptart

instead of landing on the surface and
study the data when the satellite is behind
the o
This is wheat Indian scientists plan to do
with the radio telesoope
Lt nsbm,,. Reioni

active collabor:
Space Research Organ

Initially, ISRO will pl
orbit arownd e earth.

Alter soime
fine-quning, the space agency will launch

Ithough earth arbit will
have significant radio frequency
interference (RFT), it will have advantages
npared o grot ind-based experiment
wch i 1

ngh pnm. pal |(|\|.-u\s..slur- at
R, SHin

osphere to spe
wideband

* It will carry
y-independent antenna, a

self-calibrating analog receiver and a
digital correlator to catch radio nok
the all-important signal from the Da
Ages.

AS astronomers open new windows
from the moon to look at the far reaclies
i]|'|hl universe \\Iur knows wh.u

|Iu-\ are in for soime
Ads clues to some

Sciting

times a5 the cosmos

primordial hldtl\]ullw«.uul IIIllkH! the
very nature of the cosmos
(Prakash Chandra is a scicrice writen.)




Telescopes on,
around the moon

e 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.

e There are numerous proposals to do this from
astronomers around the world, including one from
India called PRATUSH.

Challenges

e 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.

e 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.

e It also does not help that the earth’s ionosphere
blocks radio waves coming from outer space.

The hindu analysis by saurabh SR
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e Scientists tried to find a way out of this by
launching radio telescopes into orbit around
the earth.

e 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

e 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.

e 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.

The hindu analysis by saurabh SR
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Dark Age

e ,the universe went ‘quiet’ for tens of millions of years
afterwards as gravity began to build the Ofirst stars
and galaxies.

e This period of time between the initial scattering of
the cosmic microwave background (CMB), radiation
and the birth of the Ofirst stars is known as the Dark
Ages

e The Cosmic Microwave Background (CMB) is
the cooled remnant of the first light that could
ever travel freely throughout the Universe.

e 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

The hindu analysis by saurabh SR
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e 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.

e 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.

o Another of its satellites, Queqiao-2, intended as a
communications relay between the earth and future
missions, probably entered into orbit around the
moon

The hindu analysis by saurabh Sphigie]
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PRATUSH radio telescope

e 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.

e PRATUSH is being built by the Raman
Research Institute (RRI) in Bengaluru with
active collaboration from the Indian Space
Research Organisation (ISRO).

e As astronomers open new windows from the
moon to look at the far reaches of the
universe, who knows what discoveries await
them

The hindu analysis by saurabh SRR,
pandey sir THE HINDU
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For mast peaple, the determination of which
hand is deminant may come down to chance.
SINDY SUSSENGUTUNSPLASH

Genes involved
in cell shape
offer clues on
left-handedness

i1

wi ||} are some pwpk' left-handed while
rea of active
mh md anew ‘.lud heds light ona
genetic component of left-handedness in
some people. Researchers identified rare
nts of agene involved in controlling
nd found them o be

hile these ptm-lic vaAriants account
for only about 0.1% of left-handedness
the researchy
this gene,
in the development of the by
asymmetry that underlics the
d.t.tl. rmination of a dominant hand.
nost people, the two halves,
hes muphm\-s. of the brain
different anatomies and are doming
different functions.

neurobiologist Clyde Francks of the Max.

The ide cation of rare
mutations in TUBB4E that are
more common in lefi-handers
g that it is responsible
for setting up the brai
normal asymmeiries

Manck Institute for Psycholinguistics in
the Netherlands, senlor author of the
study published on April 2 in (he journal
Nahire Comnuinications.

maost people, the left hemisphere
also controls the dominant right hand.
The relevant nerve fibres eross from left
o right in the lower part of the brain. In
left-handers, the right hemisphere is in
control of the dominant hand. The
question is: what causes the asymmetry
brain to develop differently in
-hamders?”

TUBB4B controls a protein that gets
integrated into filaments called
microtubules that provide internal
structure for cells, The ide
rare mutatons in this gen
commaon in left-handers suggests
mitmlubnﬂn. are involved in setting up
the pmetries, Mr.
Francks md

The two cerebral hemispheres start 1o
develop differently in the human embryo,
though the mechanism has remained
unclear,

“Rare genethe varkants in just a handful
of people can pinpoint genes that give
ues to developmental mechanisms of
brain asymmetry in everyone. TUBB4B
could be a good example of this,” Mr,
Francks added.

The findings were based on genetic
data covering more than 350,
middle-aged to older adults in Britain ina
dataset called the UK, Biobank, About 1%
were left-handed,

For most people, the determination of
which hand is dominant may come down
to chance.

We think that mest instances of
lefi-handedness occur simply due to
random variation during develop
the embryonic brain, without specific
genetic or environmental influenc
example, random fuctuations in the
concentrations of certain molecule:
during key stages of brain formation,
Francks said.

The hindu analysis by saurabh SRE)
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TUBB4B

gene, called TUBB4B, may play arole 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.

TUBBA4B controls a protein that gets integrated
into Ofilaments 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

The hindu analysis by saurabh S
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Should State Governments borrow more?

Howy dowes the Reserve Bank of Inddi

ECONVOMEC NOTES

Jagan Jose Thomas

e fimancial relation between
the Union and various State
Eimernaments bas beem a matter
of vigorous detase. Ina recent
development, the Government of Keral
hias approached the Supreme Coust for a
resobution of the fallowing question: how
much can the State government bormow
it thie ikt 40 iridge the exdess of its
expenditures over receipls? The Unkon
u.mmx:ln mm.umc

T Stane Domesth nmun
AGSDP. m.'umuu-.-\bum-; curtailing
its borrowing pow
undermining the g m.m; o s

ts bacsie financial comiminents
tisyg the primciple of federalizm,

Haw States spend mare
1t ks well ko thsat in Bedia the pawer 10
Tk taxes rests largely with the Union
jpovesmment while: a greater past of the
averall government spending is done by
the State governments. More Enportant

when it comes 1o spending on sectors
which affect peaple’s daily lives, the
arverwhelming responsibility lies on the
shoulders of the State govemments. On
social services, which inchade bealth and
ecducation, the expemnditure incurred in
22T was 12,230 billion {1 billion = 100
«rore) by the Union govermment while the
combined expendinane by all Suse
Eovemmments was 219,162 billion. The

i 2 ch

Of course, the spending priorities of
the Unior |||d|'|n ates e guidesd by
locaned powers and
ns fo ||l\'|n Compared o its
expenditure on socal services, the Union
it's spending on defence was
approvimately tnice as high, while its
spending on transpon, wkan
development and energy combined was
24 times higher.

The Reserve Bank of India (RED) has
categorised the budgetary expenditures
Ty the Uniion and the State governments
a5 ‘developmental’ and
“‘non-developmental’. The former
inchudies experdunes on sockal services
and econoenic services (uch as on
agriculure and ndusiry) wile e L'\lwr
refers: DAL Py
\|IIKI<I>¢-‘ and so on. I(nn IIL\rLINA that
developmental expenditures, and within
social services
wermamients have

the ather hand, the social and
developmental expenditures by the Union
government remained somewhat
unchanged over the two-decade period.
The upsunge in speniding during the

BO0E-12 period was reversed over the
nes etght years, with a brief nevival alter
048 (Chart 1), Inthe end, it was the
spendirg by the Stase gevernsents that

ategrise the budgetary expenditures of the Union and State govermments® What his boen Ko
comes to spending on the soctal sector? From where do State governments recefy

A Union-State oxpmdlturo comparison

sier Arvirsd K
v ancl ot dur

017

and sockety, The expendinre on
education, health and other social seciors
r

has helped to alleviate the s
used due 1o the slow

Keraly's experience

Kerala provides an exceliens iustration of
the power of grverniment spending 1o
Positely RSB 3 Pegioes eCoromy

e i the total budgeted

e in

rala ranged Inwan—n-l(r’\..uﬂ S0% for
fouss decades, e 19605 il the

end ol the s 11 propostian of sockal
sexcton sperding in i ik iy ahead
of the comesponding sverage of all cther
Stancs unidl the middle of the 20005

From the mid-20005, while the average
propcation of all other S1es rose

Y O M 2008

[

18 701813

[ [ ——

i Funds?

Lay-to-elay experries, bn fact, the
large body f teachers, nurses, and other
povernment employees in Kerala — half of
harve been a key driver of
achievements cver the

erad
prives time, the pensions paid to
retired emphoye il

track record wi

THE

In & recest develspemt, the
Government of Kerala has
approsched the Supreme.

to members of the disadvantged sections
Cauch as the elderly, agricultural wor
o) ke up 16,4 of ol g
Expend il rala gevernient.
This ks nm.-.lh highes than the average

rn-mru"\ was directed o capital
3, which is much

wstracture and

Mulvwn\.nnmlluw v funds from
e SIS OW es {1ax and

s rarsers froen the Union
Rovernmen! s dhares of e and x

rhet bormowings, n

the Keraky govermment had
sharply increased its spendiegg o 157% of

e economic relief in the
wralke of e COVID-19 pandensic, aided by
the relaxation in borrowing norms then.
As rathos of GE1, the Union
povernment’s transfers to Keerala declined
to 5% in J0E24, simiicantly lower
than previous years, cven as the State’s
WL TEvenues remained it arouand 8.
This meant that, in 202324, the S
prvernment coukd meet is modest budget
expe .« eqaavalent 10 HL2% of GSIDP,
caly by ralsimg the borrowing to 3.4% of
the GSOP - which, however, would cross
it iy Wht Cieire

t]

ed
e

The Supseme Court s now re
Berala's phea for additional borron
Constituthon Benc

A case for more government spemding
For Kerala o transkate its enormous
advartage in the socal sphere to
ances in domestic income creation,
thiere nied be maore - not less
pvernmen spending

Especially z0.0n higher education and
research that will beelp buikd a facilitative
envirannsens for a knowledge-driven
ecomomy. Given the current state of
fedeeral fiscal relations, sisch an incnease in
government spending cam cooar oaly with
greater market bormoveings.

A large part of the governent
bormowing in Kerala, as elsewhere in
Il|1|l.'| is from domestic financial
Tusking priblic seetor baks
mpasies, which mobilice
er pubilic. Kerala is a
Feserve of peivate
savings, which o b b chamnelid for
[prochiciive puposes.

Thie comiers atsoiit detd
pvernment fvares: are
exagperated. Economists in the Keynesian
adzion have shawn g
borrowing can generate
the borrowed resources.
effectively to create new incomes and

Many of the developement dilememas
that Keraka faces todny - an ageing
popubation, the birge outgn for pensions,
cutmigration of its youth
tha maost oeher States w
oming years. '|1=r l nion

sandimgs from the
large

stagnated. A substantial part of Kerala's
6% in 2022-23) is

Local Self-Governments 0L5Gs), 1 the
>|>\-|uuu:b\ the L5Gs on social sectors is
i [

anvietagge of all odher |ndian Stabes (Chart
.

cflghese .mnmp-‘ O s part, K rlL\
should be able o comvince that its
cwowing s past of a langer plan to
rebuild the econonsy and not a firefighting
xnercise o meet inmediste Baandng
e,

Jayare fose Thomas &5 Profesor of
Ecowaorsics.af e Indian frstitute of
Technodagry i,
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S |\ icle 293 & state
borrowing

e 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
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e The Union government says that the
borrowing should be limited to 3% of the
State’s income or Gross State Domestic
Product (GSDP).

e 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

e 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.

e 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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e the spending priorities of the Union and the
States are guided by the constitutionally
allocated powers and functions for them.

e 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.

e The Reserve Bank of India (RBI) has categorised
the budgetary expenditures by the Union and the
State governments as ‘developmental’ and ‘non-
developmental’.

e 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.

e |tis remarkable that developmental
expenditures, and within that, the expenditures
on social services incurred by the State
governments have risen signillcantly over the
last two decades.
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e 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. [

e The concerns about debt-financed government
expenditures are often exaggerated.

e 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 for a better future

he Pew Research Cemter surveyed the
T citizens of many countrics in 2023 to

gange how many prefer authoritarian

i3

one sees the whole. Politics and economics are
integral parts of complex social systems, It is

peaple and the natural emvironment that sustains
everyone's lives, Recalling the idea of the ancient
Greek poet Archilochius - “A fox knows many

- moot whether the weakening of democratic
rubers to multi-party democracy, The numbers { institutions empowers large capitalist institutions | things, but a hedgehog knows one big thing™ -
choosing dictators will dismay demaocrats, Inthe i or whether capitalist instinutions cor philosopher Isaiah Berlin divided thinkers into
Global South: India (35%), Indonesia (77%), South democracy. What has broken down is the “fones” and “hedgehogs”. Great writers, like Leo
Africa (66%) and Brazil (57%). In the West: the Arun Maira comprehension of comples systems with diverse | Tolstoy, who combined many perspectives in
United Kingdom (37%) and the United States it the suthor ol forces, and human egos, within them. their histories were both hedgehogs and foxes,

(32%), which are significant numbers too, China
and Russia were not surveyed.

Citizens of democratic countries have bost trust
in their governments” coonomic policies, Average
incomes may be rising but the very rich are
becoming much richer, faster. Lange corporations
and financial instinutions are compelling
governiments 1o set the rules of the game in their
favour by reducing taxes for them, emaseulating
laboarr institutions, and exploiting the natural
environment for their profit,

Maoreover, the growth of the global economy
and human popalation has browght humanity to
thee brink. Scientists predict that the overuse of
fossil energy for fuelling modern consumptive
lifestyles will make life on carth impossible
hue:,'nm,i this cent ury. Water, fundamental for lifs,
s also running out. India ks among the most
water stressed large countries in the world,

India has 17.5% of the world's population living
anonly 4% of the world's land. In 2084, India
ranked 155 out of 178 countries in the global
Environment Performance Index, meanwhile, in
2022, India slipped to the very bottom - 180 out
of 180, India, also the world's most populous
country, has an additional problem, viz. 1o
increase the incomes of its citizens faster, While
economists chase GNP targets, inequality is
increasing and we are spoiling the earth which
supports the economy and sustains our bves,

The science of systems

Keeping the forest in sight, do not get lost in the
trees, is good advice. Many things must be
known, and their interconnections mapped, to
understand how the world works, All sciences -

*Shaping the Future: A
Guide for Systoms
Lisbders”

Rather than
specialised
scienees focused

higher:

Economics emerged as a distinet science out of
philosophy and the humanities in the early 20th
cenmury. Modern economists doe not understand
o societies function. By the cemury's end, free
market fundament hadd become an ideology.
Leave it to the “imvisible hand” of the market
because it knows best, these economists say.
Eehind the invisible hand is the power of capital.
The rights of capital, and its freedom to ream the
world across national boundaries and make more
profits, trump the rights of human beings moving
across borders searching for safer lives.

Svstems” knowledge has been devalued by
specialisation. Heart specialists can keep the
heart alive with amazing technologies. Brain
specialists delve deeper into the biology of the
brain. They lose sight of the whole human being.
Climate sclentists research how to remove carbon
from the atmesphere, but the effects of their
solutions on the livelihoods of citizens are not in
their science’s seope. High-tech solutions can
improve pans of complex systems while reducing
owverall healih and well-being,

Any imtelligence within a system cannot
comprehend the system that produced it.
Modern science gave human Beings hubris that
they could conguer “unmily nature™ as Francis
Bacon declared w1 the emergence of the
European Enlightenment. The arrogant scientific
man thought he could change the system that had
created him. His scientific fices of the world, and
scientific improvements of his own genes, are
threatening humanity's existence,

In times of uncertainty, people yearn for
certainty. They follow godmen, dictators, and
wealthy wechnologists because these people clai

Berlin said. They understood the fundamemal
mature of existence and the limits of any rational
sclentific approach to .

Rather than specialised sciences focused on
parts, a higher-level scienee is required: a scienoe
of holistic, self-adaptive systems which include
human egos in them. Complex seli-adaptive
systems have three components: systems belng,
systems thinking, and systems acting. Systems
being requires humility. Systems thinking
requires the mind of the “hedgehog-fon” o see
paterns among the details.

Enterprises for cooperation

Systems acting to improve the world for everyone
must be driven by ornganisations whose purpose
s conperation, not h}! organisations driven hy
competition. The purpose of business
corporations and armies is to make more profit
and gain more power, whereas the purpose of
families is 1o improve the well-being of their
members, Family members have naural
differences in sex and generational abilities, Yet,
they cooperate with each other for the well-‘being
ofall.

Women's contributions to the well-being of
families and societies are undervalued in money
termms and not counted in GDP. Economists say
that few Indian women are in the labour force,
whereas, for centuries, women have been
working harder than men, producing social and
economic value for their families and
commminities,

The world needs more caring, less
competition. Women are natural family builders
and systems facilitators whereas mven are brought

social, medical, and natural — are fragmented ‘“I"m.‘ < :" — o know the truth and have the power to apply it. | up o compete, Rather than men teaching women
ineo marrow silos. Locked within their required e When ecomomists and scientists with their 10 think like men and compete with them in
echo-chambers, schentists in different disciplines of I.’“h-‘" "'.- incomplete understanding of the world become hierarchies of the formal labour force, men must
o not learn from each oiher. As the sciences sell-adapive the guides of leaders and steer social and learn the caring ways of women io make the
advance, experts know mone but about bess, No syslems economic policies, the losers are both common workd better for everyone.
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What is system
science??

e 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.

e To systems scientists, the world can be
understood as a system of systems.

e The field aims to develop transdisciplinary
foundations that are applicablein a
variety of areas, such as psychology,
biology, medicine, communication,
business, technology, computer science,
engineering, and social sciences
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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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