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Osiris-Rex (NASA mission) OSiriS _Rex Origins, Spectral Interpretation,
2016: launched by NASA Resource Identification, and
2023: dropped sample from Bennu to Earth Security - Regolith Explorer.
Then it went to study asteroid Apophis.
Hence, its new name is OSIRIS-APEX (Apophis Explorer)

Bennu asteroid

It is rich in carbon

It is a near earth asteroid
i It is only 500 metres wide

TE PTIT W B
T gt & Prac aT esus &

<

TE aer 500 Rex drer ¥

2016: AT ERT At~ fpaT 7T

2023: 3+ ¥ foram T S Tt 0R BiST

fhx 9% &[5318 Apophis BT LI PR el TAT

SNITeTY, SRAT 1T T & OSIRIS-APEX (Apophis Explorer)

Comet/Asteroid/Meteor

Comet made of ice, rock, dust; leaves tail of gas & ice as it travels near Sun
Asteroid rocky body, > 10 meters, orbits Sun. Mostly between Mars & Jupiter
Meteoroid rocky body, < 10 meters

Meteor meteoroid that enters earth’s atmosphere and vaporizes.
Meteorite meteor that hits earth’s surface

Comet: %, TE, ¥ A TT; G & fFere AT e 9 197 3R b &1 §@ BreaT s
Asteroid: IgTI i, > 10 Hiex, I & aRepaT PHRar o1 STfeeR Hre-geeufc & dier
Meteoroid: ﬂé‘l’-ﬁ'ﬁ%’, <10 Hiex

Meteor: Meteoroid ST gt & aTgwSel & HareT _alT & 3R aTsdiga &l ST &
Meteorite : Meteor St g2} $Y a8 W eH_IaT &

w2 3 - - Trojan Asteroid

O They share an orbit with a larger planet
O They are remnants of early solar system

launched to explore the Trojan asteroids

I U TS UE T HET F B &

3 URAP R FeT &b AT E

TR &7 Lucy Frer 2o gfswrel & forg
St~ fema T g SiaRer a &

Quasi Moons / Minimoons

It is a near-Earth object that orbits the Sun but stays close to Earth
Example : asteroid Kamo‘oalewa, asteroid 2023 FW13

T8 U frre-gedY avwg & S 9 Y afkerar aelt & fhe gedt & g e &
S : asteroid Kamo‘oalewa, asteroid 2023 FW13

Rocks/metals Hydrogen/Helium Why are inner planets rocky? (NCERT)
-Terrestrial- ---Jovian--- | v' Too hot for gases to condense
Q090000 : v' Intense Solar wind blew off gases
1-AU—> Interstellar v Low gravity could not hold gases
+«——30 AU——> i space afRF aE acerr Fat §2 (NCERT)
«——123AU——— v’ it & s 8 & fog aga T
Heliosphere Heliopause v e wiR gar Y i @Y ST R
. . - V' &Y THcaTHyur il '
Astronomical Unit 15 crore or 150 million km RANAD Rt 1 <1 T

Separate explanation videos are available in English & Hindi | 37asft 3ilx &Y & 3rerer-arerer AfAY 3qerstr §
www.allinclusiveias.com | Prelims 2024 | Science & Tech Class-03 | Page-016 | © Allinclusive IAS



https://youtu.be/99lrKLoyFWw
https://youtu.be/P4soeMOKl2w
https://youtu.be/99lrKLoyFWw
https://youtu.be/P4soeMOKl2w

* = Jupiter

Jupiter

LUCY - launched by “”NASA”” in 2021

JUICE - launched by “”ESA”” in 2023

-> It will reach L4 trojan asteroid cloud in 2027 > 1t will reach Jupiter in 2031
= Itwill reach L5 trojan asteroid cloud in 2033 - It will explore Jupiter and Ganymede, Callisto, Europa
~ Found that asteroid Dinkinesh is actually binary > It will be 1%t spacecraft to orbit a moon in outer Solar System.
= Study of trojan clouds will help us to understand - It will use many gravity assists: 2024 Earth, 2025 Venus, 2026
formation of planets (how rocks clumped Earth, 2029 Earth
together to form planets)
> 75 2027 ¥ L4 SIS 45T AT T TET AT 7 98 2031 7 el b Ugel

- I 2033 ¥ L5 SIS &5 qTSe O UG ST - 7 gewaRt siv iFe, Hiereet, aRaT T gt eTE
ésﬂﬁrwﬁﬁagu’s'm%’ﬁsﬁmwﬁﬁm% 9%?@?@?@#@@%@%@%&&{
> 2o b SRR &Y TeT ¥ Prafor 3 wHery § 7ee RINESL '
Prorft (4 T} ST ¥ SR TR bt Prfur aet &) | = I P TOCATHNUT HETACTH T SUATT M 2024 AT,
> 2025 9[¢h, 2026 J2aY, 2029 gt

Europa Clipper by “”NASA””

To be launched in October 2024 2 IR 2024 F A fm Smem
It aims to find life on Europa 2 EI AR a“im TR ST Y @it et &

Liquid ocean lies below Europa's icy shell = ZRIT & Fhier Gier & ol ARl HENITR &

|GALILEAN MOONS | O Largest moons of Jupiter : Ganymede, Europa, Callisto, lo
wropy  callisto O They were discovered by Galileo Galilei in 1610.
U They were the first moons to be discovered beyond earth.
O They have active volcanoes, subsurface oceans, and are potential habitats for life.

- FETURT & IR TS I RS, IR, Hfereer, smar
ésﬂzﬁr@awmﬁﬂmﬂ?ﬁ?ﬁ#zﬁeﬁ

- 7 | W @I 1 dTel Ugel g5 T

- I UT AfhY SATATE!, SUHE HEMITR &, 3R Sfta & g wwrfer smamr &

@n‘lme%

Ganymede

O Itis Solar System's largest moon. It is bigger than Mercury
U Itis Solar System's only moon with magnetosphere

Q Itis Solar System's 9t" biggest object

Galileo Galilei

1564-1642 . .
Italian - IE AR Hedl BT AaN T97 9571 &1 T qT A W ISTR
Astronomer - g FRIHRR ITAT G HSeT BT THHT 9T &

b > I8 AR Fea Y 91 Wey IS ARG §

SOME MISSIONS TO JUPITER Flyby missions
Pioneer (1973, 1974)

Orbiter missions

. Voyager (1979)
Galileo (1995-2003) Ulvoess (1992, 2004)
Revolution : 12 earth years Juf‘° (2016-Present) Cassini (2000)
Rotation : 10 earth hours Juice (2023) New Horizons (2007)

Galileo : 1%t spacecraft to orbit Jupiter (1995-2203)
Juno : 2" spacecraft to orbit Jupiter (2016-Present)
1AU 4.2 AU

< > Jupiter : Largest planet TETURT: A TST T8

<1Z::Z[>15 ch‘g 78 cr é O It has very strong magnetic field = FADT GBI & TG ToTdel &
v/ . O Atmosphere is mostly Hydrogen = ST qIgHSe I JTfirha

< 5.2 AU > and Helium BTgSIo o diferr &
Venus €4 crore km=> Earth €5.5 crore=> Mars m Zero: Mercury, Venus ~ Most: Saturn
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|GREAT RED SPOT |

¥'-> It is the biggest anticyclonic (high-pressure) storm of our Solar System.

- It was first observed in 1831, and possibly as early as 1665

- It has significantly decreased in size since its discovery, still it is larger than Earth.
- I8 TIR AR 5T $T AN T (ERATSTAN P (ITa I9T4) ThT &

- T Ugel IR 1831 ¥ 3iR Wyaa: 1665 & <ET AT AT

- T @I F 1S | SHST ATHR T 5 81 17 8, fFv ot ag g A a1 31

- They are faint and mainly made of dust (Saturn's rings are made of water ice)

-> First seen in 1979 by NASA’s Voyager-1

- They were the third ring system to be discovered, after those of Saturn & Uranus

> T & 3R TET B W g o § (T S R ah o ) J-S-U-N
- UgHt IR 1979 F AT & FIATOR-1 FRT I TY

= T 1 3R T & a1 FIoi S aredt A R gomTedt 8

(V2o N\ ET 1014 The ring system of Jupiter is composed of
(a) Silicates  (b) Non-existent  (c) Very thick and opaque (d) All of the above

Exoplanets O Planets beyond our solar system ( FIR W 7Sl W W IF)
U e.g. SuperEarth, Kepler1649c, K2-18b, Wasp-76b, etc.

O Missions: TESS by NASA; Ariel by Europe

HYCEAN PLANET
It is an exoplanet that has

Transiting Exoplanet Survey satellite: U hydrogen-rich atmosphere

O Space observatory of NASA Exoplanet . 4 O liquid water ocean
Q 3.6 lakh km from earth (High earth orbit) ~ obstructs U& TRE i aIeene o 8t
= STET ﬁ HHﬁ'&T aY-T%TIﬂT star’s light | ] E@T’F{WW

» 9 § 3.6 AT km (3T gAY Hef)

The term 'Goldilocks Zone' is often seen in the news in the context of _
(a) limits of habitable zone above the surface of the Earth e
(b) regions inside the Earth where shale gas is available
(c) search for the Earth-like planets in outer space

(d) search for meteorites containing precious metals

MeSIATRT S (Goldilocks zone) 2Teg fFafefaa &
ferrs Tt & TR ATERT ¥ T ST 82

a) YUE F HUR IR qUSH Dl WA

b) A% 3SR T aE &, fIvT et 7 Suered ©

c) aTar3ffer # gedt SRy wEt it @roer

d) ToAAT U3 W Ieh SepTiie! (feRTSSH) Hf @rer

Miscellaneous

Euclid 2023, ESA, space telescope at Sun-Earth Lagrange point L2

INFUSE 2023, NASA, sounding rocket (250 km) to study "Cygnus Loop" (remains of a star)

Tiangong 2021 onwards, Space station by China in Low Earth orbit (400 km)

PACE 2024, NASA, Low Earth orbit, earth observation satellite for Plankton, Aerosol, Cloud, ocean Ecosystem

TEMPO NASA, instrument attached to a communications satellite, to monitor pollution over North America
(Tropospheric Emissions: Monitoring of Pollution)

Euclid 2023, ESA, 3fafRer &9 off -t i Rig R L-2 R @

INFUSE 2023, NASA, SITSTET Ifehe (250 km) "RIw=i=T 0™ (T TR & STa2I) BT STEq- PR b g

Tiangong 2021 onwards, T¥ FRT AT 3ref 3iifefe & 3icfver ¥C2(400 km)

PACE 2024, NASA, cT 3r2f 3iTfefe &, aref sffsoid e $edTse Plankton, Aerosol, Cloud, ocean Ecosystem & folg
TEMPO  NASA, I<RI 3MReT H Hguor Y fFrRIt & fo1g ges e Sumre § ST Suavur

(Tropospheric Emissions: Monitoring of Pollution)
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Space Debris

U Kessler syndrome: domino effect of satellite collisions in LEO
U Law: no explicit on space debris removal
ISRO’s initiatives:
U 1S40M ISRO System for Safe & Sustainable Operations
Mgmt
U NETRA: NEtwork for space object TRacking and Analysis
Some other initiatives:
- Europe’s Clearspace-1;
-> China’s Neo-01; Japan’s Elsa-d
-> Digantara: Private company to track debris.

" FHR FASRT: LEO ¥ SUIE I HT SHHAIST THTT

" STAREr | AT §CM UR BIS BT T &

ISRO &Y Uger

" IS40M: ISRO System for Safe & Sustainable
Operations Management

" Netra: NEtwork for space object TRacking and
Analysis

Space Law

Outer Space Treaty, 1967

[ 110 members; India ratified it in 1982

U Launching country liable for damage

U Bans WMDs, not other weapons

U no nation can lay claim on any celestial body

U Administered by a UN committee

-> COPUS: Committee on Peaceful Uses of

Outer Space (1959; HQ Austria)

qTET IicTiNeT fd, 1967
" 110 WE; WIRA 7 1982 ¥ gweht ARy oy ot
= qifeerT or $1f & foAv SRR &
" WMD TR ufesy §, 3 eRRIRY ux Tl
BYS T I75e oY e e oR raT &l #R \edr
" {geh NISg bl Yeb e FRT wremfeet
-> COPUS: 3TaT 3iafer & eriforqut Swarr o= wfifey
(1959; q&aTerT SR

5 main space treaties

Outer Space Treaty 1967
Rescue Agreement 1968
Liability Convention 1972
Registration Convention 1976
Moon Agreement 1979

India has signed all 5.

uhewNeE

India has ratified all 4 (except Moon Agreement)

HRA o @l 5 W gEanr fhu gl
AR & |l 4 (doa GHESAl T DIgR) I YT H

Apparent movement of Sun

Figure 3

Sun's vertical rays

Sun's oblique rays

T R’ & R Freafer & F TG 8

Sun shines vertically overhead at : (a) 21 Gﬁﬂﬁ HPH WIT IR
(a) Tropic of Cancer on 21 June (b) 22 e BT THR TG IR
(b) Tropic of Capricorn on 22" December : (¢) 21 "I 3R 23 Ry @Y YT Y@ IR
(c) Equator on 215t March & 23" September 0T e & X G oy oft AR ¥ IR
Sun is never overhead beyond the tropics. i agf 8T 1
Zero shadow day:
O happens twice a year for locations o= BT o

between +23.5 & -23.5 degree latitude. = +23.5 3R -23.5 et ararier &5 drar 6
O Date will vary for different locations on REIfTaf ¥ raR AT g

Earth. " 3YRT FATH UR STeHT-3eRT T grar &

m Variations in the length of daytime and night

STET-3TeTT 3631 3 -7 SR 1377 & R &

(d) Second half of the month of July

time from season to season are due to ﬁﬁw%wﬁﬁ%ﬂ
(a) earth’s rotation on its axis a) gY@ GTﬁST&{W gof
(b) earth’s revolution round the sun in an elliptical manner  b) G @I, ijﬁaiﬂ'l‘ﬁ SR Srefgeiiy Afer & afRkepeor
(c) latitudinal position of the place c) I Y ararien Reafer
(d) revolution of the earth on a tilted axis d) g2dt T e 38T uR gRepHOT
LG EPLEE] On 215t June the sun Glﬁzﬁ'Zﬁﬁ'maﬁw
(a) Does not set below the horizon at the Arctic circle a) WWT\’W%%?@W%
(b) Does not set below the horizon at Antarctic circle b) WW“W?%@W%
(c) Shines vertically overhead at noon on the Equator c) ':Tm'lﬁ'ﬁ WWWWWW q WWT%
(d) Shines vertically overhead at the tropic of Capricorn d) HPR- WWWWW A AR THBAT &
longest day of tl:et::anror:::r‘:::lI:‘lec:tl:zpr:?r:et’ht: ) ?I? il T e T R R o g &
(a) First half of the month of June a) N PTIE
(b) Second half of the month of June b) GF[ 5 ﬁa’; I H
(c) First half of the month of July c) T I&elT ATl
d) mqﬁﬁzﬁrmw
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EMIC waves Electromagnetic lon Cyclotron waves

= They are a type of plasma waves.

= They accelerate magnetosphere's electrons close to speed of light.
Ministry of Science & Technology = Such electrons damage satellites, hence are called killer electrons.

Scientists probe characteristics Plasma

_ofaform of plasma wave = Plasma is fourth state of matter.

identified in t.he I"d".’".A"tarCt'c = 99% of the matter in the visible universe consists of plasma.

afafion, Mait = Sun, solar wind, interplanetary space, magnetosphere, upper part
of atmosphere, etc, all have plasma.

www.pib.gov.in/PressReleasePage.aspx?PRID=1917575

Posted On: 18 APR 2023 1:19PM by PIB Delhi

saa—zﬁvﬁﬁm I FISFAISIA aLor CATSHAT
" ¥ U UPBIR & CAToHT a9 & = cofroHT geref el sravern @

" Y AR & el Bl FBIT H T P pAT AT PRI s " FTI SIS H 99% YT F TAToHT BieiT §
" X SIS SUIE! BT JHATT UGANT &, FATAY IS¢ ST » Y, AR UaH, SRR e, SRR,
TSI PET AT & ATYHS BT FU WIT AT THY F eArodT erar &

True but not the reason

Region in the A layer in Earth’s atmosphere called iogosphere

facilities radio communication. Why?

1. The presence of ozone causes the
reflection of radio waves to earth.

2. Radio waves have a very long wavelength.

Which of the above statements are correct?

(a) 1 only b) 2 only

peceiver  (c)Both1land2 |(d) Neither 1 nor 2 |

Earth's surface

Transmitter

Spectrum for Satellite Communication

International Telecommunication Union &ﬂﬁ@'ﬂ'w e

QO 1865, Geneva. Specialized agency of UN 1865, forraT | ¥igeh Xrvg bt freny goivdt

Q It coordinates orbital position of satellites TE SUUET Y HeNT Rafy &1 Aag AT e

O It allocates radio frequencies for satellite communication IE SUIE HAR & A7 AT higl safed dar &
U It classifies satellites orbits as e SUUE! Y deara B T TR Jifpe e &

= LEO : Low Earth Orbit - . e
= MEO : Medium Earth orbit LEO: \::ra'cﬁ'zﬁ DET

= GEO : Geostationary Earth orbit : g:g q?;qtr EQTQ:T&;&IT
= HEO : Highly elliptical orbit R\ IRk -
A satellite is a repeater in orbit, and it cannot repeat on the " HEO: GFQWSTUWHWT
same frequency band that it receives on from Earth. " U% IWE HETH (P RIS 8, 3R a8 ST amgfa
Otherwise, the satellite will interfere with itself S IR ST T AhAT S A S RA A AW BT L |
Source: https://www.itu.int/hub/2023/01/satellite-regulation-leo-geo-wrs ITAT IUUE qirq’ g’r m&}q’ a-ﬁ'rn’ ]
Sagarmitra and Nabhmitra QPR AR ATl
Android apps by ISRO ISRO &IRT Android apps
Uses satellite communication IWIE HAR BT SUANT HCAT &

Sagarmitra : emergency messaging for search and rescue AR @ior 3R =979 & forg mwmzmaﬁfr?ﬁerai forg
Nabhmitra : for two-way messaging and to track small boats i THRT : QY-aRWT WaeT F 1Y 3iiR BIET ATal B $F By & foA7

Auction vs Allocation / Mobile signals vs Satellite signals

= 15-20years ago (basic 2G era), mobile signals had low coverage.

= Govt wanted companies to invest more to increase coverage.

= Hence, instead of “auctioning” the spectrum, govt “allocated” it.

= Result: mobile revolution in India, signals reached remote villages, calls became cheapest in the world. Link
= 2011-13:allegations of 2G scam (Link, Link). SC ruled that spectrum cannot be allocated, it must be auctloned
= 2023: Telecommunications Bill 2023 allows "allocation" of satellite spectrum, instead of auctioning. Link

AT 9T 3T [ HiaTser Rieer a9 dAdlrse fReier

" 15-20 TS UEel (IRTH 2G T H) Aarger Rver it davat H ot

" IRER Y BRI R TETT STl Pt At ekt T b 7T iR ARy rrer ¥
" AT WRER 7 T dt “TART A & T SHHT “3Tae” fear

qiRUITH - HIRA ¥ AETge SHiRT, TR-ERTST b a1 e RI=TeT Uge, Pict GiaT 3 Hawy Wil g% Link
2011-13: 2Gaﬁa€r$3n'\?rcr(unk Link). sc#wﬁiwmﬂﬁaﬁmaﬁq SRIhY e B o ATy
2023: AR e 2023 el & O ST TaFeH & “IATdeT Y AT a1 81 Link
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https://www.pib.gov.in/PressReleasePage.aspx?PRID=1917575
https://www.itu.int/hub/2023/01/satellite-regulation-leo-geo-wrs
https://economictimes.indiatimes.com/special-report/reason-behind-indias-lowest-telecom-tariffs-in-the-world/articleshow/5158399.cms?from=mdr
https://indianexpress.com/article/india/2g-scam-case-verdict-judge-op-saini-this-is-why-a-raja-and-kanimozhi-have-been-acquitted-4992445/
https://www.thehindu.com/opinion/editorial/scam-or-folklore/article22178907.ece
https://indianexpress.com/article/india/telecom-bill-paves-way-for-allocation-of-satellite-spectrum-9073632/
https://economictimes.indiatimes.com/special-report/reason-behind-indias-lowest-telecom-tariffs-in-the-world/articleshow/5158399.cms?from=mdr
https://indianexpress.com/article/india/2g-scam-case-verdict-judge-op-saini-this-is-why-a-raja-and-kanimozhi-have-been-acquitted-4992445/
https://www.thehindu.com/opinion/editorial/scam-or-folklore/article22178907.ece
https://indianexpress.com/article/india/telecom-bill-paves-way-for-allocation-of-satellite-spectrum-9073632/

Blazar

It is a Quasar whose jet is
pointed towards earth.
Blazar

gedr T AR FERIT g §

Betelgeuse

Thiruvathirai / Ardra in India

Betelgeuse Link

= Radius: 700-1400 times of Sun

= Distance: 600-700 light years from Sun

= |Itis a red supergiant star in Orion constellation.

= Itis usually 10t brightest star in night sky.

| = In2019, its brightness dipped 60%, later became normal.
= |t may go supernova in few lakh years.

= Then it may become neutron star or black hole.

f3rsar: & @1 700-1400 AT

: I A 600-700 TEHTer TF

IE SR ARMHSH H b ¥S FURIIRIC ART &

IE AR UR T & STBTE F 1087 AR FHBIEAT TRT &
2019 H 5T T9H 60% PHH & TS o, 918 F AT gF
I8 PV ARG U1 & FURAIAT I AHelT &

R 78 RIS TR AT &4 BIe & Wbl &

HAPS

High Altitude Pseudo Satellite

_/ High Altitude Platform Station

U UAV, airship, balloons, etc.

U Can stay at 20-50 km altitude
for weeks

Fast Radio Burst

U They release immense amount of energy in fraction of second

O Not much harmful, as they become weak while reaching earth

O Their travel between galaxies helps in study of dark matter? Mark it YES
O Source: black hole, neutron star, etc.

" I HHS P T 37T H WY AT H FHoif Brear &

" AT ETHRS T BT, AP el T Igadl-Uge I HHIR & STl &

B 3TRTIFTTSN & e SehT ATAT I STeh Hex b 3regI=T & Hee Rerdt 87 SU &f siftha dy
u @H:W@'ﬁ,;ﬂg’ﬁm,m

FIamingo

Gamma Ray Burst

U They can impact ionosphere, and even temporarily damage ozone
U They are among the most powerful explosions in the universe
O Source: black hole, neutron star, etc.

2
”Q

In electromagnetic spectrum, Gamma rays have shortest wavelength
They are emitted from radioactive decay of atomic nuclei

2
”Q

Ucomputer simulation of universe
(matter, dark matter, etc)

Uby Virgo Consortium (group of
scientists in UK, Germany, etc)

" RIS P I PR AP &, T STATH B ¥ SIS BT WY THwAT Tga Tl &
" RIS & A AAfeherel el ¥ 7 §
" A S B, G R, 31

% R gradhia WagH & T AR Y aRTed WeRy e gl &
% 3 gy AT & YeATert e & Seafia ara §

Separate explanation videos are available in English & Hindi
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https://science.nasa.gov/universe/what-is-betelgeuse-inside-the-strange-volatile-star/
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