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Worldwide coverage on GRAPES-3 discovery in 119 countries in 1093 repo
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Sr No|Country # Reports
41 |Gabon 2
42 |Georgia 1
43 |Germany 10
44 |[Ghana 1
45 |[Greece 6
46 (Greenland 1
47 |Guatemala 2
48 |Hungary 16
49 |lceland 1
50 |[India 240
51 [Indonesia 6
52 |lran 93
53 |lIsrael 1
54 |ltaly 8
55 |Japan 3
56 |Jordan 1
57 |Kazakhstan 2
58 |Kenya 6
59 |Kuwait 2
60 |Kyrgyzstan 2
61 |Latvia 2
62 [Libya 1
63 |[Lithuania 4
64 [Luxembourg 1
65 |Macedonia 3
66 |[Madagascar 1
67 |Malaysia 1
68 [Malta 1
69 |Mexico 13
70 [Moldova 6
71 [Mongolia 1
72 |Montenegro 1
73 [Morocco 2
74 |Nepal 2
75 |Netherlands 5
76 [New Zealand 2
77 [Nicaragua 2
78 [Nigeria 5
79 |Norway 2
80 |Pakistan 5




Worldwide coverage on GRAPES-3 discovery in 119 countries in 1093 repo

Sr No

Country

# Reports

81

Panama

82

Paraguay

83

Peru

84

Philippines

85

Poland

86

Portugal

87

Puerto Rico

88

Qatar

89

Romania

90

Russia

91

Samoa

92

Saudi Arabia

93

Senegal

94

Serbia

95

Singapore

96

Slovakia

97

Slovenia

98

Somalia

99

South Africa

100

South Korea

Sr No|Country # Reports
101 [Spain 32
102 |Sri Lanka 1
103 |Sweden 1
104 |Switzerland 1
105 |Taiwan 2
106 |Thailand 1
107 |Tonga 1
108 [Trinidad and Tobago 1
109 [Turkey 6
110 |Tuvalu 1
111 |UAE 5
112 |UK 28
113 |Ukraine 42
114 |Uruguay 1
115 |USA 142
116 |Uzbekistan 1
117 |Venezuela 11
118 [Vietnam 30
119 |Zimbabwe 1
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Worldwide coverage on GRAPES-3 discovery in 37 languages in 1093 repo

Sr No|Language # Reports
1 [Albanian 1
2 |Arabic 6
3 [Bosnian 2
4 |Bulgarian 8
5 [Chinese 23
6 [Croatian 2
7 |Czech 9
8 [Dutch 1
9 |English 545
10 |Estonian 2
11 [Finnish 1
12 |French 23
13 |Georgian 1
14 |Greek 5
15 [Hindi 6
16 |Hungarian 19
17 [Indonesian 3
18 |ltalian 4
19 |Japanese 1

Sr No|Language # Reports
20 [Lithuanian 4
21 |Macedonian 3
22 [Malayalam 2
23 |Marathi 5
24 |Odia 1
25 [|Pashto 1
26 |Persian 98
27 [|Polish 7
28 |Portuguese 8
29 |Romanian 16
30 [Russian 122
31 [Slovak 4
32 |[Spanish 103
33 [Tamil 14
34 |[Telugu 2
35 |Turkish 5
36 |Ukrainian 8
37 [Vietnamese 28
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Sr No

10

11

INDEX

Title Page Country

dE& ve] v8t | v]vP }( &SZ[* D Pv §] "Z] o WE}1 C USAuU]

Ray Burst
http-/fjournals aps arg/pri/abstract/10 1103/PhysRevl ett 117 1711101

Iv]ve]vs]eSe § § €& | ]Jv ESZ[*s u Pv S] +Z] 6 India
www.hyderabadmorningpost.com/health-care/indian-scientists-detect-crack-in-ea
magnetic-shield/

Small Crack In Earth Magnetic Shield: Indian Scientist 8 India
http://dereport.com/earth-magnetic-shield/

Iv ]ve] vS]eSe § § & | ]v ESZ[* u Pv 8] +Z] o India
http://www.newsmobile.in/articles/2016/11/15/indian-scientists-detect-crack-in-
earths-magnetic-shield/amp/

E | ]v E&szZ[« D Pv §] ~Z] o S § 10 India
http://www.realityviews.in/2016/11/crack-in-earths-magnetic-shield-
detected.html?m=1

Scientists have detected a crack in Earth's magnetic shield 11 India
http://cyberog.blogspot.in/2016/11/scientists-have-detected-crack-in.html

SHOCK ALERT: Hole found in Earth's magnetic field - humanity at risk of
radiation
http://tradcatknight.blogspot.in/2017/02/shock-alert-hole-found-in-earths.html

India

D ~"/s Z , 1E Zd, [ D 'E d/ &/ > U zZz Kz ~ " [16d/ difdia
http://publicistreport.com/life-science/massive-breach-earths-magnetic-field-recorc
scientists.html

Iv]ve]vS]eSe § § & | ]Jv €&SZ[*s u Pv §] +Z]18 India
http://outofline.co.in/indian-scientists-detect-crack-earths-magnetic-shield/

tZ§ vK}SC ¢« do e }% ] doo]J]vP he }us sz
the Sun and the Universe

https://researchmatters.in/article/what-ooty-based-telescope-telling-us-about-
earth%E2%80%99s-magnetic-field-sun-and-universe

20 India

& | ]Jv &S8Z[s u Pv 8] (] o § § C/v]v~™r] w8leSeIndia
http://nationfirst.news/27-crack-in-earths-magnetic-shield-detected-by-indian-
scientists/

Language

English

English

English

English

English

English

English

English

English

English

English



Sr No

12

13

14
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16

17

18

19

20

21

22

23

Title Page Country
Crack discovered in Earth's magnetic shield by Indian Scientists 23 India

http://cityhilights.news/wp-content/uploads/2016/11/14_Nov_2016_Compressed.pdf

Scientists detect a crack in Earths magnetic shield 24 India

http://techviralbd.com/2016/11/09/scientists-detect-a-crack-in-earths-magnetic-
shield/

Iv]v™r]vs8]eS§[e § § & | Jv &SZ[ D Pv 3] &bo India
http://www.b4blaze.in/indian-scientists-detect-a-crack-in-earthsmagnetic-field/

& vS }eu] pES E | 8Z ESZ[* u Pv 3] (]Zé) A]India
Open
http://carolinanaturally.blogspot.in/2016/11/a-recent-cosmic-burst-cracked-
earths.html
Earths Magnetic Shield Damaged Can Cause Super Solar Storms 29 India

https://www.newsaura.com/earths-magnetic-shield-damaged-super-solar-storms/3066

N] vE]e§se § 8 E | ]Jv ESZ[* u Pv 3] <Z] o t23 ZA)EH#=
http://infloria.com/india/scientists-detect-a-crack-in-earths-magnetic-shield-
techworm/

"lo E &0 E ME*S pe e & | /v E&SZ[s D Pv §

. 31 India

Does It Affect The Human Life?
http://noisebreak.com/solar-flare-burst-causes-crack-earths-magnetic-field-affect-

human-life/

Iv]ve]vS]eSe § § & | ]v @&SZ[* u Pv §] <Z] 33 India
http://orangenews9.com/indian-scientists-detect-crack-in-earths-magnetic-shield/

Crack in Earth's magnetic shield detected 35 India
https://www.ourncr.com/news/tech/crack-in-earths-magnetic-shield-detected-4559

Innovations 37 India
http://rnapoint.com/InnovationsView.aspx?INNID=6

E |'Jv &SZ[* D Pv 8] &] o 38 India
https://sweetnothingsinlife.wordpress.com/2016/11/05/339-crack-in-earths-magne
field/

Cosmic Ray lab scientists track solar storm 39 India

http://www.v4vartha.com/english/cosmic-ray-lab-scientists-track-solar-storm/

Language

English

English

English

English

English

English

English

English

English

English

English

English
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24

25

26

27

28

29

30

31

32

33

34

35

36

Title Page Country

scientists detect crack in Earth's magnetic shield 42
http://www.weearthling.com/2016/11/scientists-detect-crack-in-earth.html

Scientists Detect Crack In Earth's Magnetic Shield 44
http://www.newzlive360.com/2016/11/scientists-detect-crack-in-earths.html

Indian Researchers Detect Crack In Earth's Magnetic Shield 46
http://www.viralultimate.com/trending-topics/indian-researchers-detect-crack-in-

earth039s-magnetic-shield/

ANZ}Y IJvP E Ae t /7"ZK /v ] v A ] Vv3]e§e & 8§ E | v

. . 48
Earths Magnetic Shield
http://youthgiri.com/latest-news/shocking-news-isro-indian-scientists-detect-crack:
earths-magnetic-shield/9465/.html/
dz & ]- E | ]v §Z ESZ[s u Pv §] <Z] o 49
http://technoingg.com/crack-earths-magnetic-shield/
Detected Crack In Earth Magnetosphere 50
hitps//iovaorano blogspot in/2016/11/detected-crack-in-earth-magnetosphere htm!
Telescope upgrade to snif out solar storms 52
http://hatgram filmira com/2017/03/19/675/6226480347471 675398 pdf
"lto E &0 E Z ] S]}v MESS Z E | [ @&SZ[e u |

53

Blackouts
https//globalwarming-arclein hlogspat in/2016/11/solar-flare-radiation-hiirst-
Eracked hindl
Indian scientists detect crack in Earth's magnetic shield 55
http- /A visionexpressnews com/tag/grapest3/
Crack In Earth's Magnetic Shield Greater Than Expected 57
http- /A newsdogshare com/a/article/581cfch8129071315d3a737e/
Indian scientists detect crack in Earth's magnetic shield 59
How India uses recycled pipes to detect ferocious solar storm 60

WMMQ@QWMMMMMOW

Iv]v~r]vs]ese § § €& | ]Jv E&SZ[* D Pv §] ~Zled
: i indi ienti ield/

India

India

India

India

India

India

India

India

India

India

India

India

India

Language

English

English

English

English

English

English

English

English

English

English

English

English

English
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37

38

39

40

41

42

43

44

45

46

47

48

Title Page Country

Scientists detect crack in Earth's magnetic shield 63
http://www.snehasallapam.com/forum8/17790-monalisas-smiley-thread-1872.html

Crack In Earth\'s Magnetic Shield Detected 64
http://perbankan.wirausahaid.biz/news/Crack-in-Earth's-magnetic-shield-detected/

The Earth's Magnetic Field Is Cracked, So Are We In Any Danger? 65
. 1 - 0 _ _ [ _ - -
[n-Any-Dangerb/
"}o E &0 E ,+ & | dz ESZ[s D Pv §] &] o066
- i - -Elare-Has- -The- YAE29%80%99
Magnetic-Field/
Scientists record breach in magnetic field 67
magneficfiell
Crack in Earth's magnetic shield detected 69

http://solonews.net/620871/news/crack-in-earths-magnetic-shield-detected.html

Scientists Have Just Detected a Crack in Earths Magnetic Shield 71
http://sociallay.com/2016/11/scientists-have-just-detected-a-crack-in-earths-magn
shield/

A team at the GRAPES-3 muon telescope in India has detected a crack in

magnetic shield &

Solar flare radiation burst 'cracked' Earth's magnetic field, caused radio 74

blackouts

hitpZinventsalitide shio jp/article/1 77538861 htrhl

How India uses recycled plpes to detect ferocious solar storms 75
. - =imc

R9100109 7 _dic7r hinl

Scientists record breach in magnetic field 77

tml

Earth's magnetic shield vital for humanity cracked, Indian researchers discoveé®
http://www.inform.kz/en/earth-s-magnetic-shield-vital-for-humanity-cracked-indian
researchers-discover_a2966555

India

Indonesia

Indonesia

Indonesia

Iran

Italy

Italy

Italy

Japan

Japan

Jordan

Kazakhstan

Language

English

English

English

English

English

English

English

English

English

English

English

English



Sr No Title

49 The GRAPES-3 muon telescope, at TIFR's Cosmic Ray Laboratory in Oot
India, recorded a burst of galactic cosmic rays of about 20 GeV, on 22 Jur

http://biasharasacco.com/index.php/component/k2/itemlist/user/4245

50 The GRAPES-3 muon telescope, at TIFR's Cosmic Ray Laboratory in Oot
India, recorded a burst of galactic cosmic rays of about 20 GeV, on 22 Jur

http://hscafrica.devs.mobi/index.php/component/k2/itemlist/user/92425

51 The GRAPES-3 muon telescope, at TIFR's Cosmic Ray Laboratory in Oot
India, recorded a burst of galactic cosmic rays of about 20 GeV, on 22 Jur

http://servetechsystems.com/index.php?option=com_k2&view=itemlist&task=user
=175166

52 The GRAPES-3 muon telescope, at TIFR's Cosmic Ray Laboratory in Oot
India, recorded a burst of galactic cosmic rays of about 20 GeV, on 22 Jur

http://servetechsystems.com/index.php?option=com_k2&view=itemlist&task=user
=174577

53 The GRAPES-3 muon telescope, at TIFR's Cosmic Ray Laboratory in Oot
India, recorded a burst of galactic cosmic rays of about 20 GeV, on 22 Jur

http://felltech.co.ke/belle2/index.php/component/k2/itemlist/user/14436

54 The GRAPES-3 muon telescope, at TIFR's Cosmic Ray Laboratory in Oot
India, recorded a burst of galactic cosmic rays of about 20 GeV, on 22 Jur

http://felltech.co.ke/belle2/index.php/component/k2/itemlist/user/14752

Page Country

80

82

84

86

88

89

55 /v ]ve]vS]ese § § €& | ]Jv €E&SZ[* u Pv S] *Z]a

http://sifkuwait.com/wp-content/uploads/2016/11/Discover-November-2016.pdf

56 Indian scientists detect crack in Earth's magnetic shield

karths-magnetic-shield/82-natice-hoard

57 Crack Discovered in Earth's Magnetic Shield -- Still Could Be Unstable a Y
Later
http://sitsshow.blogspot.in/2016/11/Crack-Discovered-in-Earths-Magnetic-Shield-¢
Could-Be-Unstable-a-Year-Later.html

92

93

Kenya

Kenya

Kenya

Kenya

Kenya

Kenya

Kuwait

Kuwait

Luxembourg

58 /v ] [+ do e« }% § §« €& | ]v §Z ESZ[+« D Pv 396 "ZMalaysia

https//1newsmalaysia com/indias-telescope-detects-crack-in-the-earths-maghetic
Ehield]

Language

English

English

English

English

English

English

English

English

English

English



Sr No

59

60

61

62

63

64

65

66

67

68

69

70

Title Page

Sound Bites 97
http://www.timesofmalta.com/articles/view/20161113/life-features/Pharmaceutical
mirrors.630912

GRAPES-3 indicates a crack in Earth's magnetic shield 98

The GRAPES-3 muon telescope, at TIFR's Cosmic Ray Laboratory in

. . . . 99
Ooty, in India, recorded a burst of galactic cosmic rays
http://webcache.googleusercontent.com/search?q=cache:EK6IWZOCbylJ:mongo
es.com/index.php/component/k2/itemlist/user/550455+&cd=12&hl=ené&ct=clnk&g!
Cosmic ray on 5 november 2016 101

http://hg2marrakech.com/p9smmtcaob/shronichka/cosmic-ray-on-5-november-2016

Recycled Telescope 104
http://www.contactmagazine.net/int-headlines/recycled-telescope/

DonationsNovember 105
http://lunaticoutpost.com/thread-705503.html

Life saved in a magical way despite Crack in Earth's magnetic Shield 106
http://larampadinapoli.com/2016/11/05/life-saved-in-a-magical-way-despite-crack-
earths/

Scientists record breach in magnetic field 108

https://etsiri com/articles/scientists-recard-hreach-in-magnetic-field

GRAPES-3 indicates a crack in Earth's magnetic shield 110
http://www.leefbewust.com/2016/nieuws/041116.html

Country

Malta

Mexico

Mongolia

Morocco

Nepal

Netherlands

Netherlands

Netherlands

Netherlands

Language

English

English

English

English

English

English

English

English

English

E&EsSZ[« D Pv §] "Z] o s]S o (}& ,pu v]sCc & | Ullév I‘!Ie\\//v%eafan&E I:anﬂ'zsh

Discover
http://thecontrail.com/forum/topics/earth-s-magnetic-shield-vital-for-humanity-
cracked-indian-researc

Cosmic Burst Cracked Earths Magnetic Field Wide Open 114
http://biglawnewsline.com/2016/11/cosmic-burst-cracked-earths-magnetic-field-wi
open.html

Nigeria

/v ][edo e }% § §« & | ]v §8Z ESZ[e D Pv 8117~ Z]Nieria

etic-

VI

English

English



Sr No

71

72

73

74

75

76

77

78

79

80

81

82

Title Page Country

Iv ] v e] v3]eSe[ }eu]l] rEC S S}E (]JVv * %}e] O

. 11 Nigeria
shield 8 g
http://thetorrent.com.ng/2016/11/03/indian-scientists-cosmic-ray-detector-finds-
possible-crack-in-earths-magnetic-shield/
NK <o > ZdW ESZ]J[- Pv § Z e Z < tZ L
' d SZ[+ u sI- (o 120 Nigeria

radiation
http://www.chidiukwu.com/shock-alert-earths-magnetic-field-has-cracked-humanit

D ««]JA & | ]v €ES3Z[+ D Pv 3] ~Z]o ]*}ACE 121 Nigeria
http://engine.com.ng/index.php/en/component/content/article/21-mystery/1479-
massive-crack-in-earth-s-magnetic-shield-discovered

Language

English

English

English

}eul] rE C § S}E (]v - %0}"] o & | ]Jv &SZ[e PV $prvey] o English

- “ray- -finds-possible- -in-
karths-magnetic-shielbl/
Scientists have detected a crack in Earth's magnetic shield 124 Norway
http://forum.hegnar.no/thread.asp?id=2214889
Indian Scientists Detect Crack in Earths Magnetic Shield 125 Pakistan

https://www.thenews.com.pk/print/162290-Indian-scientists-detect-crack-in-Earths
magnetic-shield

E | (}uv Jv E&SZ[*s u Pv 8] <Z] o 126 Pakistan
http://nation.com.pk/snippets/06-Nov-2016/crack-found-in-earth-s-magnetic-shield

How India uses recycled pipes to detect ferocious solar storms 128 Pakistan

hnpsﬂdetenMdpdﬂhLeadsLhommma_usmeayded_mpesm_daecuemmbus—

Iv]ve]vs]ede & 3 uluvsd]v ESZ[+ %3]A 3]vR1eZ]Pakistan

Nl vE]ede Z A § & E | Jv &ESZ[* u Pv 8] <IZ420 Pakistan
hnp.ﬂmpalastam.ne&smemsts.detemad.ara&emhs.magneuuhield/

3o (}pv Jv  ESZ[e u Pv 8] (] o t Zpu v]SC § EJ4M }( Remu]
http://marygreeley.com/?p=46734

English

English

English

English

English

English

E EhgBgitv

ESZ[* u Pv 8] «Z] o A]3 0 (}E Zuu v]3C E | W47v Phiipfnes Er7)li€E

hitp-//news mh com ph/2016/11/05/earths-magnetic-shield-vital-for-humanity-
tracked-indian-researchers-discover/

Vil
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83

84

85

86

87

88

89

90

91

92

93

94

95

Title Page Country Language
"o E S}EU E | ESZ[s u Pv 8] <Z] o U « Ce f49] Whiligpmnéd * S &£nglish
hitp://conceptnewscentral com/index php/2016/11/06/solar-starm-cracked-earths-
Inagnetic-shield-says-indian-scientibts/
Crack discovered in Earth's magnetic shield 150 Poland English
hitp//en opaa pl/news/155/89/crack-discovered-in-earths-magnetic-shield html
GRAPES-3 indicates a crack in Earth's magnetic shield 151 Portugal English
https-/wanw pinterest pt/pin/4A0342407910536516D/
N1 vS]eSe Z A iues § § E | Jv &ESZ[s u Pv P °ZAortugal English
Earth's Magnetosphere and Plasmasheet 154 Portugal English
hitps- /i pinterest pt/pin/23355393065603608D/
GRAPES-3 indicates a crack in earth's magnetic shield 155 Puerto Rico  English
http://paquick.com/innovations-report.com.html
ANl vs]eS§e e A AN E |_uPv 3] <Z]o }(8Z E § 7156 Russia English
http://sevendaynews.com/2016/11/03/scientists-saw-a-crack-magnetic-shield-of-tt
earth/
70, <1 A “ <

ESZ] D.Pv §] Z] o s]S o (}& ,pu v]sc & | U15év ] \fzussia English
Researchers Discover
https://sputniknews.com/art_living/201611051047089607-earth-magnetic-shield-
cracked/
Scientists Have Betected a Crack in Earth's Magnetic Shield 159 Serbia English
http://www.sci-techuniverse.com/2016/11/scientists-have-betected-crack-in.html
Indian scientists detect crack in Earth's magnetic shield 161 Singapore  English
hitp-//newsdog taday/a/article/581011he1290713159c08647/
Is Earth's Protective Shield Cracking? 163 Slovenia English
http://www.trgopro.si/index.php/sl/?option=com_k2&view=itemlist&task=user&id=:
3336
The GRAPES-3 muon telescope, at TIFR's Cosmic Ray Laboratory in Oot 164 Slovenia English
India, recorded a burst of galactic cosmic rays
http://www.frizerskistudio.si/blog/Schroders-notched-up-net-inflows-of-2billion-in-tl
third
GRAPES-3 indicates a crack in Earth's magnetic shield 166 Somalia English

http://www.phy.so/commented/page26.htmi

VIII
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96

97

98

99

100

101

102

103

104

105

106

107

Title Page Country

ACV}%s]*W & | ]v EEZ[» WE}E &]A ~Z] o 168
hitp //mybroadband ca za/vb/showthread php/849778-Synopsis-A-Cradk-in-

EarthoFE2%80%99s-Pratective-Shield

,Jo (}uv Jv ESZ[e u Pv §] (] o t Zpu v]SC § E1led
http://www.endtimenews.tv/2017/02/15/hole-found-in-earths-magnetic-field-
humanity-at-risk-of-cosmic-radiation/

Z vs§8 ' }u Pv §] ~"S§}EuU & | ESZ[s D Pv §]
Life By Exposing Atmosphere To Deadly Cosmic Radiation
https://www.monteozlive.com/2016/11/a-recent-geomagnetic-storm-cracked-eartr
magnetic-shield-and-endangered-life-by-exposing-atmosphere-to-deadly-cosmic-
radiation/

170

Crack discovered in Earth's magnetic shield 173
http://67-20-98-232.unifiedlayer.com/science-and-technology/94-space/1083-crac
discovered-in-earth-s-magnetic-shield

Scientists record breach in magnetic field 174

hitpZ/Awww ceylontoday Ik/print20170101CT20170331 php2id=14471

Crack discovered in Earth's magnetic shield 176
http://rymdnyheter.se/index.php/show/news/5359/Astronomi/Uppt%C3%A4ckter/r
ember-03-2016/Crack-discovered-in-Earths-magnetic-shield

Crack discovered in Earth's magnetic shield 177

hitp://stepsintaspace blagspat in/2016/11/crack-discavered-in-earths-magneticlhtml

Crack discovered in Earth's magnetic shield 178

BffipsIyamol t/fandmark 620742027 T Aimaeanninid-1

'Z W AriJv ] S e E | Jv &SZ[s u Pv 8] <Z] o 179

http://healthmedicinet.com/news/grapes-3-indicates-a-crack-in-earths-magnetic-

shield/

Indian scientists detect crack in Earth's magnetic shield 180
http://konkanuae.com/home/news.asp?id=11244

Scientists discovered Crack in Earth's magnetic shield 182

hitps- /i glbrain com/index php?r=tool/view&id=38324&t00lTypne=1

Crack discovered in Earth's magnetic shield 183

hitps-/imnnw dotemirates com/en/details/25644892from=dot

South Africa
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English

Boutheadrjca & EfgBl} v

South Africa

South Korea

Sri Lanka

Sweden

Switzerland

Taiwan

Trinidad and
Tobago

UAE

UAE

UAE

English

English

English

English

English

English

English

English

English

English



Sr No Title Page Country Language

108 'Z W ~ri Jv] § e & | Jv &SZ[*s u Pv §] <Z] o 184 UAE English
http /A scass ae/en/Documents/Astronomy Physics News Vol 6 Issiie 45
b5_2016 pdf

109 A Solar Storm Put A Crack In Earth's Magnetic Field 185 UK English

http://www.iflscience.com/space/solar-storm-crack-earths-magnetic-field/

110 Telescope records magnetic breach of Earth 187 UK English
http://mancunion.com/2017/02/03/global-news-science-2/

111 ] *}Jo E «S}E&uU u P ESZ[s u Pv §] (] o M 188 UK English
http://www.astronspace.com/2016/11/did-solar-storm-damage-earths-
magnetic.html?m=1

112 Scientists record breach in magnetic field 190 UK English
https://infinityhousemagazine.com/scientists-record-breach-magnetic-field/

113 Indian experiment detects weakening of Earth's magnetic field
@Shubawrite
https://www.tagthebird.com/in/tweet/10941992 Tweet

192 UK English

114 GRAPES-3 locates crack in magnetic field of Earth; Will it lead to doom? 193 UK English

Hoom]

115 GRAPES-3 indicates a crack in Earth's magnetic shield 194 UK English

Ehield 5825643

116 ~}o € (0 E & ] &]}v PEE Z E | [ E&Z[+ u |
blackouts
http/thelewinrepart org/uncategarized/solar-flare-radiation-hurst-cracked-earths-
magnetic-field-caused-radio-hlackoults/

195 UK English

117 KAD/ Z z™ s > &d Zd, [~ D 'E d/ ~,/] > t < E 196 UK English
hltps.[lan;&mmc&co.ukleaﬂhs.magne.ﬂmﬂeld.uteakehmg

118 Scientists record crack in captivating field 198 UK English
hitp://socialmag org/science/scientists-record-hreach-in-magnetic-fleld/

119 A Sneaky Solar Storm Put A Crack In Earth's Magnetic Field 200 UK English

hitp /A republicafscience ca uk/single-past/2016/11/07/A-Sneaky-Salar-Stiorm
Put-A-Crack-In-Earths-Magnetic-Hield

120 E3Z[* u Pv 8] +Z] o ]+ Zt < E/E'[ o A]JvP pe Apox & 0K 3} EEnpliEh

hitps-//reportuk org/2016/11/04/earths-magnetic-shield-is-weakening-leaving-us-
kulnerable-to-radiation/




Sr No

121 Transient Weakening of Earth's Magnetic Shield Probed by a Cosmic Ray BRe&t

122

123

124

125

126

127

128

129

130

131

132

133

Title Page Country

https//www sparrha com/item/transient-weakening-af-earths-magnetic-shikeld-
robed-hy-a-cosmic-ray-hiirst/a02986/

The crack in space 204

http /A apen edu/apenlearn/whats-on/events/openlearn-live-16th-december-
ba1d

r"lo E &0 E e Z E I[]v WE}S 3]A &] o @Gquv

Scientists record breach in magnetic field 206
hitps /imww oneguyfrombarlick co uk/viewtopic php?t=353&n=00785#n9d113
Crack discovered in Earth's magnetic shield 207

http://fen.vnews.agency/news/technologies/32056-crack-discovered-in-earths-
magnetic-shield.html

Crack discovered in Earth's magnetic shield 208
http'//vectornews eu/news/technologies/32056-crack-discavered-in-earths-magme
Ehield htrd|

In force field of Earth the scratch has been found 209

http//en theoutlook com ua/news/6831/in-farce-field-of-earth-the-scratch-has-hde
found himl

ESZ[* u Pv §] <Z] o Z « & | 210
http://stocknewsusa.com/2016/11/07/earths-magnetic-shield-cracked/

ESZ[* u Pv §}*%Z & E | HV E % E eepE 211
http://www.blastr.com/2016-11-28/earths-magnetosphere-cracked-under-pressure

Crack In Earth's Magnetic Shield Detected 213
http://ngadget.tech/news/Crack-in-Earth%27s-magnetic-shield-detected/

GRAPES-3 Indicates a Crack in Earth's Magnetic Shield 214
https://newscentral.exsees.com/item/ead6c262e3cl5fdaaebd9al3a57ddf6e-
9eaaf0f84a2ec8bdbala73463341156a

Iv]ve]vs]eSe § 8§ & | ]Jv E&SZ[*s u Pv 8] <Z]2t6
https://lwww.asiabreakingnews.net/2016/11/indian-scientists-detect-crack-in-earth

magnetic-shield/

ZW]% [0]v ¢« SZ § § S (] €&€C <}o E *S}EuU- 217
https://lwww.asianbreakingnews.net/2017/03/pipelines-that-detect-fiery-solar-storms/

Xl

UK

UK

WESZ

UK

Ukraine

Ukraine

Ukraine

USA

USA

USA

USA

USA

USA

Language

English

English

English

English

English

English

English

English

English

English

English

English

English



Sr No Title Page Country Language

134 What will be the consequences of a crack in earth's magnetic field? 218 USA English
https://lwww.quora.com/What-will-be-the-consequences-of-a-crack-in-earths-
magnetic-field

135 Scientists Record Breach in Magnetic Field 221 USA English
http://www.technewsbase.com/sciencenature/scientists-record-breach-in-magneti
field/

136 'Z W ~ri Jv ] S -« & | Jv &SZ[*s u Pv §] <Z] o 223 USA English

https://esist.tech/2016/11/03/grapes-3-indicates-a-crack-in-earths-magnetic-shield/

137 GRAPES-3 indicates a crack in Earth's magnetic shield 225 USA English
http://all.thugZ2life.com/grapes-3-indicates-a-crack-in-earths-magnetic-shield/

138 A ] v8]e3s Z A ipues § § E |]Jv ES3Z[+ u PvXp "Z]UBA English
http://www.ancient-code.com/scientists-have-just-detected-a-crack-in-earths-
magnetic-shield/

139 E | Jv sz E&SZ[s D Pv 8] ~Z] o 228 USA English
http://www.apextribune.com/crack-earths-magnetic-shield/216810/

140 D <<]A E | /v E&szZ[- D Pv §] ~Z] o 230 USA English
https://femeraldobserver.com/index.php/2016/11/04/massive-crack-earths-magnet
shield/

141 /+ dZ &3&Z[+ D Pv 3] &] o 'E p ooC & E]}E

. - 232 USA English

Something Dangerous Awaiting Us? ngiis
http://www.itechpost.com/articles/51066/20161107/earth-magnetic-field-gradually:
deteriorating-something-dangerous-awaiting.htm

142 E vsS }eu] MES & | §Z ESZ[+ u Pv 8] (P3a A]USK% Vv English
http://rawstory.com/2016/11/a-recent-cosmic-burst-cracked-the-earths-magnetic-
field-wide-open/

143 Indian scientists detect crack in Earth's magnetic shield : Worldnews 237 USA English
https://lwww.reddit.com/r/worldnews/comments/5b31b6/indian_scientists_detect ¢
ck_in_earths_magnetic/

144 'Z W ~rid o * }% 2Z }CE E | ]v ESZ[* D PvBp "N"ZJUBA English
https://scienceisland.org/grapes-3-telescope-recorded-a-crack-in-earths-magnetic
shield/

145 GRAPES-3 Indicates a Crack in Earth's Magnetic Shield 240 USA English

http://www.sciencenewsline.com/news/2016110315440067.html

Xl



Sr No

146

147

148

149

150

151

152

153

154

155

156

Title Page Country

o EGujJvP & | 8§ § v &SsZ[s D Pv §] "~Z] o
Does the Future Hold?
http://sciencevibe.com/2016/11/06/alarming-crack-detected-in-earths-magnetic-
shield-what-does-the-future-hold/

242

"o E &0 E puES & | dz ESZ[s D Pv §] &]21?3
Radio Blackouts?
http://www.scienceworldreport.com/articles/51786/20161107/burst-solar-flare-
cracked-earth-s-magnetic-field-caused-radio.htm

E | ]+ }AE v E&SZ[« D Pv 8] ~Z] o 245
http://sorendreier.com/crack-discovered-in-earths-magnetic-shield/
Cosmic-ray detector finds possible crack in Earth's magnetic Shield 246
https://www.sott.net/article/333056-Cosmic-ray-detector-finds-possible-crack-in-
Earths-magnetic-shield
W}s v§] ooC VvP E}ue }eu] Z Ce & > I]JvP /vSs 248

Su}le%oz E v E t N (M
http://worldtruth.tv/potentially-dangerous-cosmic-rays-are-leaking-into-earths-
atmosphere-are-we-safe/

N] v8]eSe Z 1} E & Z /v &SZ[s D Pv S] &] o 250
http://principia-scientific.org/scientists-record-breach-magnetic-field/

.30 (}uv Jv ESZ[e u Pv §] (] o t Zpuu v]SC S &3~
http://www.templeilluminatus.com/m/group/discussion?id=6363372%3ATopic%3/
5411

The Earth's Magnetic Shield Cracked, Are We Doomed? 257
http://www.seeker.com/the-earths-magnetic-shield-cracked-are-we-doomed-
2149053960.html

d, Zd,[~ D 'E d/ ~,] > Z < U Z t KKD M 258
http://ismokeit.net/the-earths-magnetic-shield-cracked-are-we-doomed/

Cosmic Rays Entering Earth: Dangerous Radiation Could Penetrate Crack

o 260
Magnetic Field
http://www.itechpost.com/articles/70766/20170103/cosmic-rays-entering-earth-
dangerous-radiation-penetrate-cracked-magnetic-field.htm
As If We Don't Have Enough To Worry About, Now There's A Crack In Eal 262

Magnetic Shield
http://www.i-am-bored.com/2016/11/dont-enough-worry-now-theres-crack-earths-
magnetic-shield.html

Xl

U

H(

USA

Bsa

USA

USA

USA

USA

Yoi]

USA

USA

USA

USA

Language

English

English

English

English

English

English

& EhoBdtv

English

English

English

English



Sr No

157

158

159

160

161

162

163

164

165

166

167

168

169

Title Page Country

Indian Scientists Detect Crack In Earth's Magnetic Shield 263
http://imagegalery.net/news/Indian-scientists-detect-crack-in-Earth%27s-magnetic
shield

Scientists Detect A Crack In Earth's Magnetic Field After A Severe Solar Stazgy
http://awarenessact.com/scientists-detect-a-crack-in-earths-magnetic-field-after-a:
severe-solar-storm/

Scientists Detect Crack in Earth's Magnetic Shield; Is our Planet's Magneti
Disappearing?
http://www.telegiz.com/articles/10161/20161104/earth-magnetic-shield-crack.htm

265

Earth's Magnetic Shield Vital for Humanity Cracks, Indian Researchers Disc@e@r
https://repubhub.icopyright.net/freePost.act?tag=3.17995%icx_id=100411

Iv]ve]vs8]eSe § § €& | ]Jv &ESZ[* u Pv §] +Z]268
http://news.cmcm.com/detail/ke674727bof_us

India uses recycled pipes to detect solar storms (bbc.com) 270
https://news.ycombinator.com/item?id=13762079

Recycled pipes to detect cosmic solar storms? 272
http://trump24h.com/927945/recycled-pipes-detect-cosmic-solar-storms

USA

USA

USA

USA

USA

USA

USA

W}A E(po P }u Pv 8] «8}EuU & ls ESZ[* u Pv 32%% Z @ESA

http://strangesounds.org/2016/11/powerful-geomagnetic-storm-cracks-earths-
magnetosphere-video.html

Holes in Earth's Magnetic Field 275
http://www.radmon.org/index.php/news/148-holes-in-earth-s-magnetic-field

GRAPES-3 indicates a crack in Earth's magnetic shield 276
http://www.sassafras4u.com/2016/12/ss/12-12x.html

}uo Es$Z[* WE}S S]A ~Z] o E I]vPM 277
https://ecomass.wordpress.com/2016/12/27/could-earths-protective-shield-be-
cracking/

Crack In Earths Magnetic Shield 279
http://planetweknow.com/crack-in-earths-magnetic-shield/

E | Jv &SZ[s u Pv §] (] o § § Jvi/iv] 281
http://www.lilfacts.com/viral-news/crack-earths-magnetic-field-detected-india/

XV

USA

USA

USA

USA

USA

Language

English

English

English

English

English

English

English

English

English

English

English

English

English



Sr No

170

171

172

173

174

175

176

177

178

179

180

181

Title Page Country

POWERFUL GEOMAGNETIC STORM: EARTH'S MAGNETOSPHERE HASzé?RACKELb?.A
http://www.disclose.tv/news/powerful_geomagnetic_storm_earths _magnetospher
as_cracked/137413

dZ Wo v S[« DPvsS] & o te+« E | K% v C "}2Z83E "SUSRuU
http://happinesschronicles.com/index.php/2016/12/30/the-planets-magnetic-field-
was-cracked-open-by-a-solar-storm/

EsSZ[« D Pv §] ~"Z] o oules & I C D «+]A 7}285E "3Q€RU
http://en.yibada.com/articles/171799/20161106/earth-s-magnetic-shield-cracked-
massive-solar-storm-last-june.htm

dZ Wo v §[* DPvs§] & o te E | K% v C "}z87E "SJ$BuU
http://dailyvibes.org/magnetic-field-crack-solar-storm/

Crack discovered in Earth's magnetic shield 289 USA
http://doomjunkies.com/2016/11/

Study: Solar flare caused a 'crack’ in protective field around Earth 290 USA
https://www.aol.com/article/news/2016/11/13/study-solar-flare-caused-a-crack-in-
protective-field-around-e/21604879/

"lo E "S}EU WS E | /v ESZ[s D Pv §] &] @91 USA
http://thecoolestscience.com/2016/11/solar-storm-put-crack-earths-magnetic-field/

'Z W Ari /v ] S e & | Jv &SZ[s D Pv 8] ~Z] o 293 USA
http://beforeitsnews.com/science-and-technology/2016/11/grapes-3-indicates-a-ci
in-earths-magnetic-shield-2856655.html

Earths Magnetic Shield Crack Found 295 USA
http://www.ultimatescience.org/earths-magnetic-shield-crack-found/

The Crack On Earths Magnetic Shield Edition 296 USA
https://101hotnews.com/link25-218-the-crack-on-earths-magnetic-shield-edition/

A §]eSe Z A ipes § 8 I SZ][- Pv 3§
.] v§]e$§ ipes S 8§ E lv. E&S8ZJ[es u vzsg]7 USA
Shield
http://czaal.com/scientists-have-just-detected-a-crack-in-earths-magnetic-shield/
The Crack On Earths Magnetic Shield Edition 299 USA

http://www.viralsharer.com/2016/11/link25-218-crack-on-earths-magnetic.html

XV

Language

English

English

English

English

English

English

English

English

English

English

English

English



Sr No

182

183

184

185

186

187

188

189

190

191

192

Title Page

Is Earths Protective Shield Cracking 300
http://www.newsgrio.com/articles/389447-is-earth-s-protective-shield-cracking.htmi

"}o B "S}EU Wus & | /v &SZ[« D Pv §] &] &06
http://www.fun-joke.com/archives/87322/a-solar-storm-put-a-crack-in-earths-
magnetic-field

Researchers Have Found Evidence of Cracking in the Magnetosphere 308
http://futurism.com/researchers-have-found-evidence-of-cracking-in-the-
magnetosphere/

Country

USA

USA

USA

Language

English

English

English

Jeul] rTE C & SYE (JV » %lee] 0 & | ]v E&Z[+ 3PV SPYSAZ] o English

http://gephardtdaily.com/national-international/cosmic-ray-detector-finds-possible-
crack-in-earths-magnetic-shield/

Massive Solar Flare Cracks Earths Magnetic Shield 312
http://globalrumblings.blogspot.in/2016/11/massive-solar-flare-cracks-earths.html

'Z W AriJv] S e E | ]Jv &ESZ[s u Pv S§] +Z] o 313
http://healthmedicinet.com/i/grapes-3-indicates-a-crack-in-earths-magnetic-shield/

ESZ[+ D Pvi] ~“Z]o t Iv U A 0}%e & IL

314
telescope GRAPES-3 Detected
http://www.hngn.com/articles/215924/20161108/earth-s-magnetic-shield-weakene
develops-crack-indian-telescope-grapes-3-detected.htm
Thru world's largest and most sensitive cosmic ray monitor, located in Indi 316
Scientists detect crack in Earth's magnetic Shield
http://hotrokhachhang.info/showthread.php?s=88b4573378cf129e0203dff2d7cc7t
&p=69283533#p0ost69283533

E | &}pv /v E&SZ[e D Pv §] ~Z] o 317
http://www.i4u.com/2016/11/117077/crack-found-earth-s-magnetic-shield
GRAPES-3 Indicates a Crack in Earth's Magnetic Shield 318
http://www.ineffableisland.com/2016/11/grapes-3-indicates-crack-in-earths.html

Z vs§s '}lu Pv 3] "S}1E&uU €& | ESZ[s D Pv §]
And Endangered Life By Exposing Atmosphere To Deadly 320

Cosmic Radiation
http://www.inquisitr.com/3678479/a-recent-geomagnetic-storm-cracked-earths-
magnetic-shield-and-endangered-life-by-exposing-atmosphere-to-deadly-cosmic-
radiation/amp/

XVI

USA

USA

USA

USA

USA

USA

USA

English

English

English

English

English

English

English



Sr No

193

194

195

196

197

198

199

200

201

202

Title Page Country

& | /v &SZ[+ D PvsS] & o o0 &S+ "] vS]eSe 324 USA
http://www.jobsnhire.com/articles/47041/20161105/crack-in-earths-magnetic-field:
alerts-scientists.htm

Did a Solar Storm Damage Earth's Magnetic Field? 325 USA
http://www.labroots.com/trending/space/4631/solar-storm-damage-earth-s-magne
field

}eul] & Ce 0o I]vP Jv§} ESZ[* Su}*%Z & V ,]P
event may cause unexpected damage
http://www.latinoshealth.com/articles/19432/20161108/cosmic-rays-leaking-into-
earth-s-atmosphere-high-intensity-event-may-cause-unexpected-damage.htm

327 USA

Is Earth's protective shield cracking? Bursts of deadly cosmic

rays raises fears that our planet's magnetic field is 329 USA
Disappearing

http://newsfeeds.pegitboard.com/news/is-earth-s-protective-shield-cracking-bursts
deadly-cosmic-rays-raises-fears-that-our-planet-s-magnetic-field-is-

disappearing?uid=70182

&sSZ[s D Pv 8] ~Z] o s]$S o (}& ,uu v]sCc & I-Uséé( ] v

Researchers Discover USA
http://www.newsgram.com/earths-magnetic-shield-vital-for-humanity-cracks-indiat
researchers-discover/

E | ] }A E ]v ESZ[* u Pv §] <Z] o 335 USA
http://nxtwire.com/crack-discovered-in-earths-magnetic-shield/
Crack In Earth's Magnetic Shield Greater Than Expected 336 USA

http://www.opposingviews.com/i/world/indian-scientists-detect-crack-earths-
magnetic-shield

N] vE]eSe § § & | ]v ESZ[* u Pv 8] (] o U Z %Ea?]- A&S%
you should care

http://www.owzen.com/science/scientists-detect-crack-in-earth%E2%80%99s-
magnetic-field-here-is-why-you-should-care/

. rz § S Ve W}hee I Jv SZ[e Pv §

}. ul C 3§ S}CE &] }ee] 0o & ] ESZ] ?38 SbSA
Shield
https://www.pddnet.com/news/2016/11/cosmic-ray-detector-finds-possible-crack-
earths-magnetic-shield

" 1o E (0 E & ]S8]}v MES ZE | [ E&SZ[e u P\éBS] (]U%AU

caused radio blackouts
http://www.riseearth.com/2016/11/solar-flare-radiation-burst-cracked.html
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English

English

English

English

English

English

English

English

English

English



Sr No

203

204

205

206

207

208

209

210

211

212

213

214

Title Page Country Language
& I § 8§ ]Jv &sZ[+ D Pv S] ~"Z] o U He]VP - :

. . . . . 4 USA English
Borealis, Radio Signal Blackouts In High Latitude Countries 340 ngis
http://sparkonit.com/2016/11/05/crack-detected-earths-magnetic-shield-causing-
supercharged-aurora-borealis-radio-signal-blackouts-high-latitude-countries/

Cosmic Burst Cracked Earth's Magnetic Field Wide Open 342 USA English
http://static.icopyright.net/user/view.act?p=MTY4MjM=&c=Mzg2MjYwMjg=&fuid=I
MA4ANTE1Njg=&showFirstimage=true&showDate=true

}eu] HE*S E | ESZ[s D Pv §] &] o t] K %0 345 USA English
http://steamregister.com/cosmic-burst-cracked-earths-magnetic-field-wide-open/

& vS }eu] pES E | 8Z ESZ[+ u Pv 3] (B4@ A]USK% v English
http://usnewz.com/2016/11/05/recent-cosmic-burst-cracked-earths-magnetic-field
wide-open
Crack in Earth's magnetic shield detected 348 USA English
http://vegassports-odds.com/2016/11/crack-in-earths-magnetic-shield-detected/
N 3 3 S . S

lo & ('o E E& ] S]}v pESZE | [ E&SZ[e u P\§58] (]U%AU English
caused radio blackouts
http://www.verifiedsources.com/pin/18498/
GRAPES-3 Indicates a Crack in Earth's Magnetic Shield 351 USA English
http://w2.technobahn.com/articles/2016110315440067.html#
! N S ° 0 S o S °

Z W. rl'uu}v S o }% Jv ] S E | 'Jv E&SZ] 353 USA English
magnetic shield
http://yubanet.com/scitech/grapes-3-muon-telescope-indicates-a-crack-in-earths-
magnetic-shield/
"lo E «3}Eue Vv A |v ESZ[+uPv s3] (]o 354 USA English
http://www.zenexp.com/solar-storms-can-weaken-earths-magnetic-field-12945279/2
'Z W Arid o ¢ }% Z E - *u Z E-SU ,]PZ _

%60 } prul 2 Cou IPZ 365 Usa English
Magnetic Field
hnplbmmuemmw&amamﬂgmp&mgsmp&mdrds—
.htm

Cosmic Ray Detector Finds Possible Crack in Earth's Magnetic Shield 357 USA English
hitp://Amaw solarmaxnews com/cosmic-ray-detectar-finds-possible-crack-in-earths
magnetic-shield/
/v ][sdo - }% § S« €& | ]v 8z ESZ[+ D Pv 38358"Z] OQSA English

hitps'//1newsamerica com/indias-telescope-detects-crack-in-the-earths-maghetic-
Ehield]

XVII



Sr No Title Page Country Language

215 E3Z[* D Pv3i3 ~Z]o t Ilv U A 0}%- E IL

3 Detected 359 USA English

te.le_smpﬁ_g.ta.pe_s_z_de_te.c.tdd/

216 "Su CW ~}o € &o & He Z E I[ /v WE}S 3]A3®] o UEAUV EESEZ
http- /A anenewspage com/video/20161113/6027959/Study-Solar-Elare-Calise

Crack-In-Protective him

217 /v ] v ~ ] v8]e8e , A § § E | Jv &sZ[- D PBe3] ~ZJsa English
http /A industrytap com/indian-scientists-detected-crack-earths-magnetic-
Ehield/2065h

218 '] v§ }@®}v o D e i S]}v E S E | /v &SZ[862 Pv 83A"Z] @nglish
hitp'//\www messagetoeagle com/giant-caranal-mass-ejection-created-a-cratk-in-
karths-magnetic-shielbl/

219 TH-SUNDAY - GRAPES-3 facility - first to detect effect of solar storms on
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Transient Weakening of Earth's Magnetic Shield Probed by a Cosmic Ray Burst
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The GRAPES-3 tracking muon telescope in Ooty, India measures muon intensity at high cutoff rigidities
(15-24 GV) along nine independent directions covering 2.3 sr. The arrival of a coronal mass ejection on
22 June 2015 18:40 UT had triggered a severe G4-class geomagnetic storm (storm). Starting 19:00 UT, the
GRAPES-3 muon telescope recorded a 2 h high-ener2@ GeV) burst of galactic cosmic rays (GCRs)
that was strongly correlated with a 40 nT surge in the interplanetary magnetic field (IMF). Simulations have
shown that a largel{x) compression of the IMF to 680 nT, followed by reconnection with the
geomagnetic field (GMF) leading to lower cutoff rigidities could generate this burst. Here, 680 nT
represents a short-term change in GMF around Earth, averaged over 7 times its volume. The GCRs, due to
lowering of cutoff rigidities, were deflected from Easttay side by 21C° in longitude, offering a natural
explanation of its night-time detection by the GRAPES-3. The simultaneous occurrence of the burst in all
nine directions suggests its origin close to Earth. It also indicates a transient weakeningoifriagrletic
shield, and may hold clues for a better understanding of future superstorms that could cripple modern
technological infrastructure on Earth, and endanger the lives of the astronauts in space.

DOI: 10.1103/PhysRevLett.117.171101

Introduction—The geomagnetic field (GMF)] shields  survive the high radiation environment produced by a
Earth from energetic charged particles by deflecting ther@arrington-like evenf6,7].
away over several Earth radiRg) [2]. Eruptive solar The reconfiguration of the magnetic field through
processes produce coronal mass ejections (CMESs) that aeeonnection is the key to interpret the energy release in
large plasma structures with embedded turbulent magnetioronal mass ejections (CMEs), and the generation of solar
fields, that are ejected into the heliosphere from the solanagnetic field through dynamo acti§8]. The magnetic
corong3]. The space weather is driven by these CMEs thdteld, and associated turbulence in the CMEs causes slow
can have profound societal impact by triggering severgé days) reduction in the galactic cosmic ray (GCR)
storms that disrupt space, and ground-based communidatensity called Forbush decrease (FD) eveftsl2].
tion. The largest storm in recorded history was the famoushe CMEs containing a southward directed IMF induce
Carrington event of 1859 that disrupted a relatively robustconnection, whereby, the magnetic field ahead of Barth
communication system of telegraph lines of that era fobow shock is'opened up [13] producing storm§l4,15]
several hour$4,5]. However, the occurrence of a similar The GMF shields Earth by deflecting GCRs away, resulting
event today could cripple the suite of smart device# a threshold, termettutoff rigidity,’” below which GCRs
including mobile phones, computer networks, etc., orannot reach Earfi6]. Episodes of increase in the GCR
Earth, and satellites in space. This is due to the widespreadensity due to decrease in the cutoff rigidiB,” during
use of VLSI circuits in these devices, which may notstorms have also been reported eaflet7,18]

0031-900%16=117(17¥171101(5) 171101-1 © 2016 American Physical Society
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its near-equatorial location, experiences high cutoff rigidi-
ties (15-24 GV). It measures the muon intensity along nine
independent directions in the sky by detectind GeV
muons produced by the GCRs in the atmospf&2e23]
Thus, the muons serve as proxies for GCRs, and hence the
terms“muon raté€, and“GCR intensity (GCRI) will be
used interchangeably. The nine muon directions are labeled
NE(northeast), N, NW, E, V(vertical), W, SE, S, SW
(southwest) in a 2.3 sr field of view, as listed in F3g.

The GRAPES-3 detecfis5 x 108 muons per hour, which
provides an accurate estimate of the GCRI variation
[23-25]. The muon rate is corrected for instrumental and
atmospheric pressure variatid@8]. The corrected muon
rates are yet modulated by the solar diurnal anisotropy
(SDA) at a frequency of 1 cycle per day (cpd), and to a
lesser extent by two higher harmonics. By the use of a fast
Fourier transform (FFT) based filter, SDA can be largely
eliminated. However, the use of FFT requires observed data
to be converted into an uninterrupted time serie@"of
intervals, whereN is a positive integer. Accordingly, the
muon rates measured every four min @Y, 8192
intervals spanning 23 days from 12 June 2015 18:28 UT
to 4 July 2015 12:36 UT were used here. To remove the
contribution of SDA on the muon rate, the FFT spectrum
was subjected to a smooth filter to reject frequencies from
0.5 to 3.5 cpd. The inverse FFT of the filtered spectrum
yielded a muon rate free from the influence of SDA as
shown in Fig.1(d) [10,26]

As seen from Figl(d), an FD was in progress 4.5 h after

shock nose: (&Y<, (0) jBj, () B,, (d) GRAPES-3 muon-rate. the arrival of first CME on 21 June 16:45 UT. In the midst
Vertical dashed lines indicate CME arrival times (UT).

On 21 June 2015, a symmetric full-halo CME erupted
from the sunspot region NOAA 2371 associated with a _

of this FD, a 2 h muon burst (19:621:00 UT) correlated
with B, is clearly seen from Figl(d), and Fig. 1(c),
respectively, as indicated by the arrows. Another FFT filter

—40

=

double peaked M2-class solar flare. It appeared in the
SOHO/LASCO C2 images at 02:36 UT, and reached Earth
on 22 June 2015 18:40 UT, and triggered a severe G4-class
storm producing radio blackouts, and Aurore Borgafi$
Two preceding CMEs had arrived on 21 June 2015 16:45
UT, and 22 June 2015 05:45 UT, respectively, and both hag
originated from the same sunspot region. The CMES
parameters, including the solar wind spe¥dyf), mag-
netic fieldjBj, andB, its component perpendicular to the
ecliptic plane, measured by the WIND spacecraft (at L1,
1.5 x 1P km from Earth) are available on OMNIWERD].
The WIND data, time shifted to the bow-shock nose
already accounted for propagation delay from the space-
craft [21] available on OMNIWeb, were used here. In
Figs.1(a)and1(b)the arrival of the three CMEs are marked
by jumps inVsy, andjBj, respectively. For 2 h, the passage
of the third CME enhancg@j to 44 nT (Fig.1b), andB, to
S40nT [Fig. 1(c).

Burst detection by GRAPES-3The large ared60 m?)

on rate Val

Mu
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FIG.2. Muon-rate (solid line) ar8B, (broken line) on 22 June

GRAPES-3 tracking muon telescope in Ooty, India, due t@015, correlation coefficierR ¥4 S0.94.
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was used to eliminate the frequencieb.5 cpd to remove 2000 UT. For an interplanetary phenomenon, the expected
the slow FD contributions. The muon data now contairtime offset between V, and directions NE, E, SE is
only frequencies 3.5 cpd. The muon rate, ar$B,, data  S100 min. Similarly, the offset between V, and NW, W,
at 4 min resolution are shown in Fig).B, was delayed by SW is 100 min based on the 25° angle between them.
32 min which maximized its correlation with the muon dataHowever, the observed offsets between V, and NE, E, SE,
to R ¥ $0.94, highlighting the intimate connection of the NW, W, SW, measured via a cross correlation yielded a
GCRI on Earth, and thB, in space. Every 4 min,10°  mean ofd&S3 4P min, consistent with a value of zero
muons are detected in each of the nine directions, resultifgthin the 4 min time resolution. As expected, the time
in a statistical error of 0.1%. Thus, an excess 6f2x 1(¢  offsets between V, and N, S were also zero. Thus, the near
on a background oR.9x 10® muons during this 2 h simultaneity of the GCR burst in all directions strongly
interval |mp||es a Significance in excess5of . SUggeStS its Origin close to Earth, pOSSibly within the
The nine muon profiles obtained after inverse FFT arélagnetosphere.
shown by the solid lines in Fig®. The burst amplitudes  Simulation of GCR burstWe tested the hypothesis that
show a gradual decline from north ¥#1.8%) to south the burst was generated by a sudden lowering of the cutoff
(SW ¥4 0.8%) directions. Each direction shows a simulta-figidities by recalculatind; for a GMF perturbed via
neous GCRI surge from X UT, reaching a maximum at reconnection with the IMF. The telescope field of view was

15.0 GV w i v [ 2210V o E

Muon rate variation (%)

-1 _IIII]IIII[IIII]IIII[IIII_II 11 l 1111 [I 111 l 1111 il 11 I_IIII]IIII[IIII]IIII[IIII

1s3ev. . swl i7sev s [ 2256v | SE

el TR N A WA R I NS R R N
18 19 20 21 18 19 20 21 18 19 20 21
Hours (UT)

FIG. 3. Muon-rate variation in nine directions observed by GRAPES-3 on 22 June 2015 shown by the solid line. Simulation results

normalized to data by scaling the IMF 17 times are shown by the broken line. Cutoff rigidities (GV) and error bars are shown for each
direction.
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divided into360° x 60° grid, each 1° in azimuth and zenith of 680 nT, was averaged over a volumedi-1b ¥47Vg
directions. In a magnetic field, the trajectory of protonsurrounding Earth wherég is the volume of Earth.

arriving at Earth is the same as that of antiprotphe{ the The GCRs near the cutoff experiersciarge deflection
same rigidity leaving Earth. Thus, to simulate the protorn the GMF. To estimate thiSdeflection, asymptotic
trajectories,p of increasing rigidity moving away from directions were calculated fd&x 10* protons. Protons
Earth were launched from each grid point. Their trajectoriesf rigidities from R, to R;p Ry GV for i %1, 9
were traced to a distant®” [16] in a GMF modeled by directions were simulated. HereR;;, were the changes
IGRF-11[27], after adding the IMFR,, B,, B, averaged in the respective cutoff rigidities (63.7 GV). Trajectories
every 4 min) to the respective GMF components. Théor the most probable rigidity for the nine directions,
smallest rigidityp escaping Earth defines tife for that viewed from the north pole are shown in Fig(a)
direction. Equivalently, a proton & would be the lowest These trajectories are bending ¥230°; thus, the asymp-
rigidity particle to reach Earth from outer space along théotic directions lie in the opposite hemisphere. In E{)
same trajectory. We varidal from 1.5 to25Rg, and found an equatorial view of these trajectories is shown. Thus, the
thatR. gradually reduced and reached its asymptotic valu&CRs producing the muon burst detected on the night side
at D ¥ 2Rg, which was used thereafter. were deflected 210° from the day side.

The production of muons in the atmosphere due to Discussion—The frozen-in, IMF componen§B, Y
interaction of GCRs aboveR, was simulated by 40nT could be enhanced via compression of the CME-
Monte Carlo codecorsika [28]. The simulated muons sheath region. During this storm, Eastlbhow-shock nose
satisfying the trigger requirements of the muon telescopgas compressed from 11.4 #6Re [20]. The implied
were binned into the nine directions mentioned above. Theduction in the area suggests tB&, would have been
difference between the muon rates before, and after addirghanced by a factodl1.4=4.6F ¥4 6.14. Additionally,
the IMF was calculated for every 4 min. The intervalassuming the CME shock to be quasiperpendicular, it
18:40-19:00 UT was used as the baseline to estimate thgould further enhand®, by a factor< 4[29]. Thus,SB, ¥4
change in rates both for the data, as well as simulations. TH® nT measured at L1, could, in principle, be enhanced by
simulated amplitudes were significantly smalle@.05% @ factor< 4x 6.14%424.6 to < 980nT. Thus, the reduc-
than the measured 1.0%) ones. These simulations were tion of 680 nT possibly induced by reconnection with the

. GMF, was 70% of its maximum possible value.
repeated after enhancing the IMF by a fadterf < 20 An examination of the worldwide neutron monitor data

The results obtained showed that the amplitudes scaleflqed that Almaty, and Nor-Amberd stations located on
with f. A simultaneous minimization of? for the nine  the night side recorded increased rates coincident with
pairs of observed, and simulated profiles yielled 17.  GRAPES-3. However, no significant increase was seen by
The nine simulated profiles are shown in F&yby the instruments on the day sif#®]. The 32 min delay of
broken lines. Very high correlationsS@.89 0.05 the burst relative to the IMF could be due to the GCRs
between the measured, and simulated profiles are seendiffusing across a turbulent IMA.1,12] The long-term
all nine cases. The reduction® varied from 0.5 in the changes in the GMF are typically measured from satellites
south to 0.7 GV in the north. It is remarkable that a simpl¢1]; however, GCRs provide an inexpensive and yet reliable
model with a common compression factér¥a17  probe of the short-term changes in the GMF over a large
(B, ¥4 S680nT) reproduced the amplitude, and the shapegolume {Vg). The fortuitous location of GRAPES-3 on
of all nine profiles quite well. Since the burst was caused bthe night side, opposite to the reconnection site on the day
a decrease of the GMF outlib¥ 2Rg, thus, this decrease side, enabled the detection of this burst. The burst had

FIG. 4. GCR trajectories near the cutoff rigidity responsible for the burst viewed from the (a) north pole and (b) the equator. NW, N,
NE shown in blue, W, V, E in green, SW, S, SE in red.
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occurred due to reduction of the cutoff rigidities from a [2] L. 1. Dorman,Cosmic Rays in Magnetosphere of Earth and
temporary reconnection-induced 680 nT decrease in the Planets(Springer, New York, 2009), ISBN .

GMF with a relatively high efficiency of 70%. The near [3] (DZ-OFl-ZV)Vbe and T. A. Howard,iving Rev. Solar Phys9, 3
simultaneity of the burst in all nine directions indicates its .

origin close to Earth. The N-S gradient in the amplitudes!2] R- - CaringtonMon. Not. R. Astron. S020, 13 (1859)
(1.81) of the burst was caused by the relative alignment of[5] ¥.D. Liu et al, Nat. Commun5, 3481 (2014) .
SE ) . . . . [6] Severe Space Weather Evebtsderstanding Societal
_SBZ wlth respective directions. Any a_llterna_tlve explanatlo_n and Economic Impacts: A Workshop Rep(iational
involving enhancement of the GCR intensity due to IMFis  Academies Press, Washington, 2008) Iibit 7226/12507.
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the magnetic field arising from reconnection in a large[9] H- V. Cane,Space Sci. ReW3, 55 (2000)
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' QGLDQ VFLHQWLVWY GHWHFW FUDFN LQ (DL

outofline.co.i "

12/30/2016

Indian scientists detect crack in Earth's magnetic shield

7KH ZRUOGYY ODUJHVW DQG PRVW VHQVLWLYH FRVPLF UD\ PRQLWR
JDODFWLF FRVPLF UD\V WKDW LQGLFDWHY D FUDFN LQ WKH (DUWK
occurred when a giant cloud of plasma ejected from the solar corona struck Earth at a very high speed

FDXVLQJ PDVVLYH FRPSUHVVLRQ RI WKH (DUWKYV PDJQHWRVSKHUH

The GRAPES- PXRQ WHOHVFRSH ORFDWHG DW 7DWD ,QVWLWXWH RI1 )XQ
Laboratory in Ooty in Tamil Nadu recorded a burst of galactic cosmic rays of about 20 GeV last year
lasting for two hours.

The burst occurred when a giant cloud of plasma ejected from the solar corona, and moving with a speed
of about 2.5 million kilometres per hour VWUXFN RXU SODQHW FDXVLQJ D VHYHUH F
magnetosphere from 11 to 4 times the radius of Earth.

It triggered a severe geomagnetic storm that generated aurora borealis and radio signal blackouts in
many high latitude countries, according to the study published in the journal Physical Review Letters
this week.

(DUWKYV PDIQHWRVSKHUH HIWHQGYV RYHU D UDGLXV RI D PLOOLRQ
defence, shielding us from the continuous flow of solar and galactic cosmic rays, thus protecting life on
our planet from these high intensity energetic radiations.

Numerical simulations performed by the GRAPES-3 researchers, including Pravata K Mohanty,
LQGLFDWH WKDW WKH (DUWKYV PDJQHWLF VKLHOG fWiagyReBRUDULO\ F
reconnection, allowing the lower energy galactic cosmic ray particles to enter our atmosphere.

18



(DUWKSYV PDIJQHWLF ILHOG EHQW WKHVH S D U-¥ide FoQht VigbtEsiRexoithe
Earth where it was detected as a burst by the GRAPES-3 muon telescope around mid-night on 22
June 2015.

The data was analysed and interpreted through extensive simulation over several weeks by using the
1280-core computing farm that was built in-house by the GRAPES-3 team of physicists and engineers
at the Cosmic Ray Laboratory in Ooty.

Solar storms can cause major disruption to human civilisation by crippling large electrical power

grids, global positioning systems (GPS), satellite operations and communications. -PTI
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&UDFN LQ (DUWKYYVY ODIJQHWLF 6KLHOG "HWHI

nationfirst.new "5 I:I

The GRAPES- PXRQ WHOHVFRSH WKH ZRUOGYfVY ODUJHVW DQG PRVW VHQV
Instt XWH RI ) XQGDPHQWDO 5HVHDUFKYfV &RVPLF 5D\ /I DERUDWRU\ LQ 2RV
JDODFWLF FRVPLF UD\V RI DERXW *H9 ODVW \HDU ODVWLQJ IRU WZR
magnetic shield, according to scientists.

The burst occurred when a giant cloud of plasma ejected from the solar corona, and moving with a very high
VSHHG RI DERXW PLOOLRQ NLORPHWUHY SHU KRXU VWUXFN RXU SO
magnetosphere from 11 to 4 times the radius of Earth.

It triggered a severe geomagnetic storm that generated aurora borealis and radio signal blackouts in many
high latitude countries, according to the study published in the journal Physical Review Letters this week.

(DUWKTVY PDJQHWRVSKHUH H{amhli@oGkioRetrés UnviichlhEsSak ¥¥ filkt line of defence,
shielding us from the continuous flow of solar and galactic cosmic rays, thus protecting life on our planet from
these high intensity energetic radiations.

7TKH VWXG\ LQGLFDW rhaghitid $iield tetdpdrerily\ar&cKed due to the occurrence of magnetic
reconnection, allowing the lower energy galactic cosmic ray particles to enter our atmosphere.

(DUWKTVY PDJQHWLF ILHOG EHQW WKHVH S D U-¥deRQhe YigbtEsiBexXoithe EadH J U H |
where it was detected as a burst by the GRAPES-3 muon telescope around mid-night on 22 June 2015.

The data was analysed and interpreted through extensive simulation over several weeks by using the 1280-
core computing farm that was built in-house by the GRAPES-3 team of physicists and engineers at the Cosmic
Ray Laboratory in Ooty.

Solar storms can cause major disruption to human civilisation by crippling large electrical power grids,

global positioning systems (GPS), satellite operations and communications. source: PTI
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6FLHQWLVWY GHWHFW D FUDFN LG (DUWKYV
Techworm

infloria.co | I:I

11/5/2016
GRAPES- LQGLFDWHYV D FUDFN LQ (DUWKYV PDIJQHWLF VK

cosmic rays

According to scientLVWV WKH ZRUOGYV ODUJHVW DQG PRVW VHQVLWLYH FRVI
EXUVW RI JDODFWLF FRVPLF UD\V WKDW LQGLFDWHG D FU-BmMNLQ WKH
telescope recorded the burst when a giant cloud of plasma moving at a speed of 2.5 million kilometres per

hour struck Earth last year, causing a severe compression of its magnetosphere and activating a severe
geomagnetic storm.

Solar storms can cause major disturbance to human civilisation by affecting satellite operations and
communications, large electrical power grids and global positioning systems (GPS).

The GRAPES- PXRQ WHOHVFRSH ORFDWHG DW 7DWD ,QVWLWXWH RI )XQGD
in Ooty in Tamil Nadu recorded a burst of galactic cosmic rays of about 20 GeV around midnight of 22 June
2015, which lasted for two hours.

The magnetic field bent these particles about 180 degree, where they were detected as a burst by the
GRAPES3 muon telescope last year.

37KH VLPXOWDQHRXV RFFXUUHQFH RI WKH EXUVW LQ DOO QLQH GLUHF
wrote in the study, published in Physical Review Letters.

The burst occurred when a giant cloud of plasma ejected from the solar corona, struck our planet at a speed
RI DERXW PLOOLRQ NLORPHWUHYV SHU KRXU FDXVLQJ D ¥tHeYHUH FR
region around the planet which holds the magnetic field +from 11 to 4 times the radius of Earth.

The researchers suspect thatthe JHRPDJQHWLF VWRUP ZDV SRZHUIXO HQRXJK WR C
magnetic shield, forcing open weak spots to allow radiation and cosmic rays slip through. It also brought

down radio signals and sparked vivid northern lights across many countries in the north of the world. It also

resulted in a supercharged aurora borealis, which is created when charged particles from outer space reach
(DUWKYJVY DWPRVSKHUH

The researchers explained the fact that this happened at all is a concern, as it suggests that our magnetic
field is changing zor rather, weakening zin certain parts.

37KH RFFXUUHQFH RI WKLV -KRXUYWZBDNRQIRBFIORHYDD WKV SURWHFWLYI
HYHQW ~ WKH UHVHDUFKHUV UHSRUW

3>7TKLV@ LQGLFDWHYV D WUDWVKHQ WDIKHNHFLYKLRIIOG DQG PD\ KROG F
understanding of future superstorms that could cripple modern technological infrastructure on Earth, and
HQGDQJHU WKH OLYHV RI WKH DVWURQDXWYV LQ VSDFH -

The data was examined and understood through comprehensive simulation over several weeks by using the
1280-core computing farm that was built in-house by the GRAPES-3 team of physicists and engineers at the
Cosmic Ray Laboratory in Ooty.

Source: Science Alert
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Shocking News +ISRO Indian Scientists Detect Crack in
Earths Magnetic Shield

youthgiri.co "T I:I

Shocking News +ISRO Indian Scientists Detect Crack in Earths Magnetic Shield :ashington/Pune | The
ZRUOGYVY ODUJHVW DQG PRVW VHQVLWLYH FRVPLF UD\ PRQLWRU ORFI
cosmic rays that indicatesacrack LQ WKH (DUWKfV PDJQHWLF VKLHOG DFFRUGLQJ

The burst occurred when a giant cloud of plasma ejected from the solar corona struck Earth at a very high
VSHHG FDXVLQJ PDVVLYH FRPSUHVVLRQ RI WKH (DUWKYV PDREHHWRV Sk
storm.

The GRAPES- PXRQ WHOHVFRSH ORFDWHG DW 7DWD ,QVWLWXWH RI )XQGD
in Ooty in Tamil Nadu recorded a burst of galactic cosmic rays of about 20 GeV last year lasting for two
hours.

The burst occurred when a giant cloud of plasma ejected from the solar corona, and moving with a speed of
about 2.

PLOOLRQ NLORPHWUHY SHU KRXU VWUXFN RXU SODQHW FDXVLQJ D\
11 to 4 times the radius of Earth.

It triggered a severe geomagnetic storm that generated aurora borealis and radio signal blackouts in many
high latitude countries, according to the study published in the journal Physical Review Letters this week.

(DUWKTVY PDIJQHWRVSKHUH H[WHQGV RY H Untichlabtszas X filRtlline dPdet2axe,RQ NL
shielding us from the continuous flow of solar and galactic cosmic rays, thus protecting life on our planet from
these high intensity energetic radiations.

Numerical simulations performed by the GRAPES-3 researchers, including Pravata K Mohanty, indicate that
WKH (DUWKTV PDJQHWLF VKLHOG WHPSRUDULO\ FUDFNHG GXH WR WKF
lower energy galactic cosmic ray particles to enter our atmosphere.

(DUWKTVY PDJQHWLF ILHOG EHQW WKHVH S D U-¥deRaQhs YigbtEsiRexXoithe EadH J U H |
where it was detected as a burst by the GRAPES-3 muon telescope around mid-night on 22 June 2015.

The data was analysed and interpreted through extensive simulation over several weeks by using the 1280-
core computing farm that was built in-house by the GRAPES-3 team of physicists and engineers at the
Cosmic Ray Laboratory in Ooty.

Solar storms can cause major disruption to human civilisation by crippling large electrical power grids, global
positioning systems (GPS), satellite operations and communications.

Hope you enjoyed this article and gained information about Shocking News +ISRO Indian Scientists
Detect Crack in Earth s Magnetic Shield
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1-15, March 2017: A new canyon formation off the coast of
Visakhapatnam and close to Kovvada, time crystals, Earth
Tremors in India, Indus Script identifications, Hailstorms
and thunder showers.

trusciencetrutechnolgy.blogspot.in

trusciencetrutechnology@blogspot.com Volume 2017, Issue No.3, Dt: 1to 15
March 2017, Time:08:40:02 AM

The GRAPES -3 muon telescope, the world's largest of its kind, at the Cosmic Ray Laboratory in Ooty,

a hill station in the southern state of Tamil Nadu, the scientists recorded a two -hour burst of galactic
cosmic rays that invaded the atmosphere on 22 June 2015. The magnetic field breach was the result

of charged particles from the Sun striking the Earth at high speed.

How India uses recycled pipes to detect fero  cious solar storm

9 hours ago at 15:15 on 01 -03-2017: More than 3,700 such pipes are actually at the heart of a
most significant scientific finding. A team of Indian and Japanese scientists recently published an
internationally -feted paper wh ich recorded the events that unfolded after a breach in the Earth's
magnetic shield. Using the GRAPES -3 muon (a sub -atomic particle) telescope, the world's largest of
its kind, at the Cosmic Ray Laboratory in Ooty, a hill station in the southern state of Tamil Nadu, the
scientists recorded a two -hour burst of galactic cosmic rays that invaded the atmosphere on 22 June
2015. The magnetic field breach was the result of charged particles from the Sun striking the Earth at
high speed.
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Thru world's largest and most sensitive cosmic ray monitor, located in India, Scientists
detect crack in Earth's magnetics hield The GRAPES-3 muon telescope, located in
Ooty, recorded a burst of galactic cosmic rays that indicated a crack in the Earth's
magnetic shield

7KH ZRUOGYV ODUJHVW DQG PRVW VHQVLWLYH FRVPLF UD\ PR
EXUVW RI JDODFWLF FRVPLF UD\V WKDW LQGLFDWHY D FUDFN
scientists. The

burst occurred when a giant cloud of plasma ejected from the solar

FRURQD VWUXFN (DUWK DW D YHU\ KLJK VSHHG FDXVLQJ PDV\
magnetosphere and triggering a severe
geomagnetic storm.

burst of galactic cosmic rays last year lasting for two hours.

The burst occurred when a giant cloud of plasma ejected from the solar corona, and moving
with a speed of about 2.5 million km per hour struck our planet, causing a severe
FRPSUHVVLRQ RI (DUWKYY PDIQHWRVSKHUH IURP gerddRa
severe geomagnetic storm that generated aurora borealis and radio signal blackouts in many
high latitude countries, according to the study published in the journal Physical Review Letters
this week.

(DUWKTV PDJQHWRVSKHUH H[Whl@GKorRerésUnvHichlABissak ¥y filktl L

line of defence, shielding us from the continuous flow of solar and galactic cosmic rays, thus

protecting life on our planet from these high intensity energetic radiations.

The GRAPES-3 muon telescope located at the Tata Institute of ) XQGDPHQWDO 5HVHDU

Cosmic Ray Laboratory in Ooty recorded a Numerical simulations performed by the GRAPES-
UHVHDUFKHUV LQFOXGLQJ 3uUDYDWD . ORKDQW\ LQGLFDWH

temporarily cracked due to the occurrence of magnetic reconnection, allowing the lower

energy galactic cosmic ray particles to enter our atmosphere.

(DUWKTV PDIJQHWLF ILHOG EHQW WKHVH S D U-¥deRaQhe ViightE R X W

side of the Earth where it was detected as a burst by the telescope around midnight on June

22, 2015.PTI

The data was analysed and interpreted through extensive simulation over several weeks by
using the 1280-core computing farm that was built in-house by the GRAPES-3 team of
physicists and engineers at the Cosmic Ray Laboratory in Ooty.

Solar storms can cause major disruption to human civilisation by crippling large electrical
power grids, global positioning systems (GPS), satellite operations and communications.

,QGLDQ VFLHOQWLVWV GHWHFW FUDFN LQ (DUWKYV PDJQHWLF

,QGLDYV 7THOHVFRSH 'HWHFWV &UDFN [LQ WKH (DUWKTV 0DJQH
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&WFN,Q ( DUM?V 0 DI QHWF 6 KIHTG' HWIFWMG

SHUEDQNDQ ZLUDXMWDAADEKGEAN LQ (DUWK V PDIJQHWLF VKLHOG GHWHFWHG

$ +XJH KROH KDV EHHQ GHWHFDKGE WQ FWMKH. HDIWBW KHDYLQJ PLOOLRQV F
GHDGO\ FRVPLF UDGLDWLRQ VFLHQWLVWY KDYH ZDUQHG )URP DQDO\
2RWYQGLD H[SHUWYV KDYH FRQFOXGHG WKDW WKH PDIJQHWRVSKHUH K
\HDUV WKDW LW ZHDNHQLQJ

2Q -XQH WKHUH ZDV D PDVVLYH EXUVW RI JDODFWLFWRBPQHWL
VKLHOG IRU WZR KRXUV 5RXJKO\ KRXUV EHIRUH WKH (DUWK ZDV ER
FORXG RI SODVPD ZKLFK FDXVHG KLJK HQHWV P DUDG MDRAWLSRH WHR DAW U L NPl
SHU KIRX($' 025(

6RXUFH KWW S HQGWLPHKHDGOLQHYV RUJ KROH IRXQG LQ HDUV
UDGLDWLRQ
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6 FLHOWAN UHFRUS EUHDFK 1Q P DI QHWE |1HG

LLDQ GDLO® FRP

6 FLHOWW KDYH UHFRUWGHG WH HYHQW WDWKQ RGHG DIVWMUWH ( DUM V P DI QHWF VKIHG
Z DV EUHDFKHG

2 SHQQIV 1Q WH SOQHW P DI QHVE |IHG DUH QRWKQFRP P RQ EXVWAY UDUHUVR J HVWKH RSSRUMQW \R J DWHUGDVD
Z KIB! VXFK DQ HYHQAY 1Q SURTUHW 98/& UHSRUMG

$ FRW IF WD\ P RQMAUQ] |DHAONV UHFRWEHG D EXUMRN FRWP IE WD\ V DWRADWMG Z W \WH RSHQQJ
7KH P DI QHM¥F [IHG EUHDFK Z DV WH UHVX@WRI FKDL HG SDUIFEN IURP WH 6 XQ VWIINCQJ \WWH ( DU DVWKLIK VSHHG

TKH* 58$3(6 P XRQWGBMRSH BFDWG DWKH &RWP IE5D\ / DERIDWRY &5/ 1Q2 RW VRXWHWD ,QAD UHFRWGEHG D
EXUMR JDORWF FRWP IF D\ VR DERXW  JIDHBIFRQYRW * H9 RQ - X(CH

,QWILY FDVH \WH P DI QH¥ | IHG Z DV EUHDRKHG |IRURQD & R KRXW/ DQG WHQ UHWIUHG EDFN VR QRUP DO7 KH P DI QHU¥F
[HG VWHQI W UHGXFHG RQD B\ R SHUFHQW ' U6 XQGF XSW GIDG VHHONDWANH &5/ VDIG

( DUKV P DJ QHVE VKIHG RUP DI QHRVSKHUH H \WQGY RYHUD WDGIXV R D P LA@RQNEP HAHY |, WEBURMPW \WH SOQHW/
EIRVSKHUH IURP \WH FRQUDXRXV IBZ R VRDUDQG RKMHUFRVP [E IDGIDIRQ

7 KH 6 XQ SHURGFD® HWAPW YDWFBXGV RI FKDU HG SDWFGN IQR VSDFH 1Q HYHQW NQRZ Q DV FRURQDCP DW HHIRIRQY
&0 (V ( DFK RQH FDQ FRQMIQ D EIRQ\RQQHV Rl FKDUHG JDV RUSOWP D

7KH JIDQAFBXG Rl SOVP D HAPWG ILRP \WH VRDUFRIRD 1Q FDXVHG P DWLYH FRP SUIWWIRQR! \KH ( DUKV
P DJ QHRVSKHUH DQG W .J HUHG D VHYHUH JHRP DI QGHIF WRP |, QWLD \KLY J HQHUDWIG DXURUD ERUHDDY  QRUNHLY
QKW DQG DGR W QDEOFNRXW IQP DQ. KL K OVWMGH FRXQUHV

1 XP HUFDOAP XOMRQV SHURWP HGE\ WH* 5$3(6 WDP RQ WKLY HYHQNQGEFDW \KDWKH ( DUK V P DI QHWF WKIHG
\MP SRUIDUD RSHCHG XS 1Q UHVSRQVWH R WH IOFRP 1IQ] VROUSOWP D D@Z1QJ \WH &Z HUHQHW\ J DORWF FRVP IF WD\
SDUFEN W HOMURXUDW RVSKHWH

" U* XS\ VOIG WDWKH &5/ VP HDVXUHP HOWV Rl WH \ R KRXUEUHDFK  J LYHV XV P XFK P RUH FRP SUHKHQMIYH
IQRUWP DMRQ RYHUD P XFK OWHUWHIIRQRI VS%\MIQ\M—I%MMEDW—GIQMKPI—QN



7KH* 5$3(6 0 XRQWBMRSHV FRP EIQDMRQ R D O H DUHD DQG GUHRWRQDAP HDVXUHP HOWHQDE®IG \WH
DFFIGHQIUCREVHYDURQY

: HKDYH EHHQDZ DUH R! [P SDFW RQ\KH ( DU IURP VRDUDRWYIW IRUD ®QJ WP H \MURXI K WH GVFRYHU Rl &0 ( V
EXVWKH ,QADQ WG DGGV D QHZ HBP HQWR WL ( QGHDYRXU Z MW GHVBABIG DQDOMY Rl D P DRUSDUFG! HYHQWGXUQ)
\KH DUIYDCR! D SDUMEXOUFEXG ' U 5 IEKDUG + DUMRQ KHDG Rl VSDFH SK\ VIEV DQG FKIHN VAHQIWAMDWAIH 5 XWHURUG
$SSOMRQ/ DERIDWRY 1Q2 [ IRBWKILH 8. \DIG

$ P DIRUHYHQNFRX@ RFFXUDQ. WP H Z W SRIMQUD® \J QUIEDQAP SDRW RQ KXP DQ IQIUIDWIKPXUH $V VXFK WHUH DUH
RQIRIQJ HIRW \R [P SURYH WH SUHGIFIRQ Rl IV VR FDEBIG \SDFH Z HDWHU

7KH FDQ WKRWNALFXIMBRZ HUVXSSTHV VXFK DV KL K YRER H WDQVIRWP HY/ Z KIEK SURYIGH SRZ HUMR RXUFMEV
GVXSWARP P XQEDVRQ VWM DQG \WHUH RUH Z @D HAWIRUH DP S® \WWH , QMUOHWP REL®! SKRQHV DQG MWDERXW
DQ \WIQ) WDVWKVHY HBIPMELW  \VDIG + DUIVRQ

,QDGAMRQ KH\VDIG D P DRRUVRDUMRP FRX@ DOR WUHDWMQ KXP DQV IQ VSDFH  Z W \WH SRWMQIDARUGDP DI H \R RU
WH ®W R VSDFHADIW  DANRXJ K VXFK HYHQW DUH H SHAMG \R EH UDUH

6 FAIHQWMW DV&5/ KRSH WDWKH YDWDP RXQARI GOV QRZ DYDIDE®! Z RXG HQDE®!I WHP W EHWHUSUHGERW/XFK
HYHQW DQG VINH SUHYHQRAMYH P HDVXUHY  9%XVKH UHDCFKD@IQJI H LV VR GHYIVH DSSURSUDW HBIFWRQE KDUEZ DUH WDW
FDQ WWXH D UHIDE®! DEIW* XS\ VDIG
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$ \WOP DAWH* 5$3(6 P XRQWBMFRSHIQ,QAD KDV GAMIP [CHGDQXQXAVXDD SRZ HIXCEXUMIRP \WH 6 XQV FRRDIQ FOXVHGRDANQ) 1Q( Dk

&HUFD

6 DODWR GD 9IVIVD
IXWWWP FRP

3DX®R 0 KD VDODWR VX 6 SDFH
$ \WDP DAWKH* 5$3(6 P XRQ\WMBMFRSHIQ,QAD KDV
GHMUP ICHG DQXQXVXD® SRZ HIXCEXWAMWURP \WH 6 XQV FRIRD IQ
FDXVHG FUDFNQJ 1Q( DYV P DIGHRVSKHUIH D®Z IQJ P RMH
UDGADMRQ \WDQ GRUP DOR VHHS IQR ( DWW 7 KH UVHDUFK
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DERXW PLOOLRQ NLORPHWHUV SHU KRXU VWUXEN RXU |S¢
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,QGLDYYVY THOHVFRSH '"HWHFWYV &UDFN LQ
Shield

1newsmalaysia.com

1NewsMalaysia.com 11/4/2016
Short resume:

shield
90%
magnetic
90%
cosmic
80%
telescope
80%

2EVHUYDWLRQV IURP -3@@&hD- M Y¥YS38B@BHVFRSH LQGLFDWHG D FUDFN LQ V
which was weakened by a geomagnetic storm in 2015.

Source Nature World News
#5HDG ORJUH «
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DonationsNovember

lunaticoutpost.co ||rr

$ UHFHQW FRVPLF EXUVW FUDFNHG WKH (DUWKYV PDJQHWLF ILH¢
$ UHFHQW FRVPLF EXUVW FUDFNHG WKH (DUWKYV PDJQHWLF ILHO

Our magnetic field may not be all it's cracked up to be.

On June 22, 2015, a burst of galactic cosmic rays was recorded by the GRAPES-3 muon telescope
located at TIFR's Cosmic Ray Laboratory in Ooty.

That burst of rays occurred when the sun let loose a giant cloud of plasma that struck our planet at
a speed of roughly 2.5 million kilometers per hour, causing a severe compression of Earth's
magnetosphere from 11 to 4 times the radius of Earth.

As you can imagine, the cosmic bombardment triggered a severe geomagnetic storm that
generated aurora borealis and radio signal blackouts in many high latitude countries.

http://www.rawstory.com/2016/11/a-recent...wide-open/
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November 5, 2016
Lola
Posted with permission from STEAM Register

Our magnetic field may not be all it's cracked up to be.
Lola Gayle, STEAM Register Repuot>"

On June 22, 2015, a burst of galactic cosmic rays was recorded by the GRAPES-3 muon
telescope located at TIFR's Cosmic Ray Laboratory in Ooty.

That burst of rays occurred when the sun let loose a giant cloud of plasma that struck our
planet at a speed of roughly 2.5 million kilometers per hour, causing a severe compression
of Earth's magnetosphere from 11 to 4 times the radius of Earth.

As you can imagine, the cosmic bombardment triggered a severe geomagnetic storm that
generated aurora borealis and radio signal blackouts in many high latitude countries.

Thankfully, we are protected by the Earth's magnetic field. This shield extends over a
radius of a million kilometers and is our first line of defense against the continuous flow of
solar and galactic cosmic radiation.

Note: Earth's magnetic field, also known as the geomagnetic field, is the
magnetic field that extends from the Earth's interior out into space, where it
meets the solar wind, a stream of charged particles emanating from the
sSun.

AB5H7##45>53:1.3;9HM632A5L C15#=416#N310L>;5PHQ/,RS/T/QU;Q/V2!/TRO/T2QUJI=3@Q/T/SW,-%WT2QU4A90D3645X:>21Q56=1U4A90Y>51Q56=1 1>21(%(9J(k
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Schematic illustration of Earth's magnetic field. Credit: Peter Reid, The University of Edinburgh
See Also: Our Sun Could One Day Unleash A Deadly Superflare

If something should go wrong, we're really in for it. And during this particular two-hour 20
GeV blast, it almost did.

According to a statement from the Tata Institute of Fundamental Research, "Numerical
simulations performed by the GRAPES-3 collaboration on this event indicate that the
Earth's magnetic shield temporarily cracked due to the occurrence of magnetic
reconnection, allowing the lower energy galactic cosmic ray particles to enter our
atmosphere. Earth's magnetic field bent these particles about 180 degree, from the day-
side to the night-side of the Earth where it was detected as a burst by the GRAPES-3
muon telescope around midnight on June 22, 2015."

AB5H7##45>53:1.3;9HM632A5LC15#=416#N310L>;5PHQ/,RS/T/QU;Q/V2l/TRO/T2QUJ=3@Q/T/SW,-%WT2QU4A90D3645X:>21Q56=1U4A90Y>51Q56=1 1>21(!(9J(K
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The GRAPES-3 muon telescope, the largest and most sensitive cosmic ray monitor recorded a burst

of galactic cosmic rays that indicated a crack in the Earth's magnetic shield. Credit: TIFR

Phew! A near miss this time. But thankfully the GRAPES-3 muon team is keeping an eye to

the sky.

Results of this work are published in the journal Physical Review Letters.

See Also: The Changing Shape of the Van Allen Belts

Never miss a single story! Follow us on  Facebook , Twitter and Pinterest .

Click here for reuse options!
2016 STEAM Register
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6+2&. $/(57 (DUWKYYV PDIJQHWLF ILH©OG K
humanity at risk of cosmic radiation

chidiukwu.com

13/01/2017

January 13, 2017 by|chidiukwu

$ +8*( FUDFN KDV EHHQ GHWHFWHG LQ WKH (DUWKYTV PDJQHWIL
Earth vulnerable to cosmic radiation, scientists have warned.

By|SEAN MARTIN

From analysing data from the GRAPES-3 muon telescope in Ooty, India, experts have concluded that the
magnetosphere has come under such heavy bombardment in recent years that it weakening.

On June 22, 2015, therewasamasVLYH EXUVW RI JDODFWLF FRVPLF UD\V ZKLFK W
shield for two hours.

Roughly 40 hours before the Earth was bombarded by cosmic rays, the sun ejected a giant cloud of plasma
ZKLFK FDXVHG KLJK HQHUJ\ UD G L bhégheogohérdrat\2 &/ idillicsh Kilovidtries p&r adkK T V

The storm wreaked havoc on technology with radio signal blackouts reported in North and South America.

However, it is not until now that scientists have been able to understand the full extent of the damage caused
by the storm.

Experts from the Tata Institute of Fundamental Research in India ran several simulations based on the data
from the telescope and found that the magnetosphere had been cracked for a little while on the day.

Worryingly, the bombardment was so intense the magnetosphere was forced to shrink from 11 to four times
WKH (DUWKYV UDGLXYV

While small amounts of radiation would have little effect on life on Earth, prolonged exposure to higher
amounts of radiation Source: Jews News
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HegnarOnline Debattforum: Innlegg

|forum.hegnar.n |ﬂ| " |

Tilbake til: Tekniske analys&"l
1

L
O

Innlegg av{<pete>}(08.11.16 13:05 ), lest 82 ganger

RE"1: Dagens jord -, og rom -veer

Scientists have detected a crack in Earth's magnetic shield

Uh oh.
BEC CREW
4 NOV 2016

Earth is such a habitable place, thanks in no small part to the vast magnetic field that surrounds our planet, shielding us from harsh solar winds and cosmic radiation.

%XW VFLHQWLVWY KDYH EHHQ LQYHVWLJIJDWLQJ RQH RI WKH PRVW SRZHUIXOWHKIRW (RDQH U R W WRW Rd BEDI kbR IWAKQ VW
Turns out, our magnetosphere has been cracked.

Researchers have been analysing data from the GRAPES-3 muon telescope in Ooty, India, which recorded a massive burst of galactic cosmic rays on 22 June 2015.
JRU KRXUV (DUWKTV PDJQHWRVSKHUH ZDV EHLQJ ERPEDUGH G -éneryy Kadiation, aumiursvel Eh@ iyl spadé atisarty Bhie 8pekedd? gV H O\ KLJIK
These things are so powerful, they can easily penetrate the hull of a spacecraft, DQG (DUWKfV PDJQHWLF VKLHOG LV RXU ILUVW OLQH RI GHIHQFH DJDL

About 40 hours before the June 22 event, a giant cloud of plasma was ejected from the Sun's corona (or outer atmosphere), and eventually struck the magnetosphere at speeds of about
2.5 million kilometres per hour.

7KDWYTV QRW H[DFWO\ QHZV EHFDXVH DW WKH WLPH LW WULJJHUHG D V H YleckadtsInHnrRaRyChib® letinadercodnyiesinmNonKabd\soanth V- UHV SR
America.

It also resulted in a supercharged aurora borealis- ZKLFK LV FUHDWHG ZKHQ FKDUJHG SDUWLFOHV IURP RXWHU VSDFH UHDFK (DUWKYfV DWP
But now researchers have finally realised the full extent of that relentless bombardment of cosmic rays.

A team from the Tata Institute of Fundamental Research in India performed numerous simulations based on the GRAPES-3 data from that day, and the results indicate that the
PDJQHWRVSKHUH KDG EHHQ WHPSRUDULO\ FUDFNHG DQG WKDWTfV ZK\ WKLQJV ZHQW VR KD\ZLUH LQ RXU UDGLR V\VWH

In fact, the team says the bombardment was so relentless, it caused a severe compression of the magnetosphere, forcing it to shrink from 11 to 4 times the radius of Earth.

Resten av artikkelen finner du her:
http://www.sciencealert.com/scientists-have-detected-a-crack-in-earth-s-magnetic-shield
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+ROH IRXQG LQ (DUW K \£hBradi€y dt\Wsk Bf | LH O G
cosmic radiation

marygreeley.co [

11/02/2017

$ +8*( KROH KDV EHHQ GHWHFWHG LQ WKH (DUWKYfV PDJQHWLF VKLHOC
to deadly cosmic radiation, scientists have warned.

Analyzing data from the GRAPES-3 muon telescope in Ooty, India, experts have concluded that the
magnetosphere has come under such heavy bombardment in recent years that it weakening.
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2Q -XQH WKHUH ZDV D PDVVLYH EXUVW RI JDODFWLF FRVPLF UL
shield for two hours.

Roughly 40 hours before the Earth was bombarded by cosmic rays, the sun ejected a giant cloud of plasma.
7KLV FDXVHG KLJK HQHUJ\ UDGLDWLRQ WR VWULNH WKH (DUWKTV PDJ

The storm wreaked havoc on technology, with radio signal blackouts reported in North and South America.

However, it is not until now that scientists have been able to understand the full extent of the damage caused
by the storm.

Experts from the Tata Institute of Fundamental Research in India ran several simulations based on the data
from the telescope. They found that the magnetosphere had been cracked, on the day. We had a hole in the
earth shield!

Worryingly, the bombardment was so intense the magnetosphere was forced to shrink from 11 to four times
WKH (DUWKTV UDGLXYV

145



While small amounts of radiation would have little effect on life on Earth, prolonged exposure to higher
amounts of radiation can lead to cancer.

The team say in their research published in Physical Review Letters that the storm was so powerful that it
PDQDJHG WR 3UHFRQILIJXUH” WKH PDIJQHWLF VKLHOG DQG RSHQLQJ VP

This has dangerous implications for the future, the team says.

7TKH\ ZULWH 37KH RFFXUUHQFH RI WHOWwrVZHRNWW LMO VAR (P B WIKHY B UARARH
shield during this event.

3>7TKLV@ LQGLFDWHYV D WUDQVLHQW ZHDNHQLQJ RI (DUWKTV PDJQHWL!
understanding of future super-storms that could cripple modern technological infrastructure on Earth, and
HQGDQJHU WKH OLYHV RI WKH DVWURQDXWV LQ VSDFH ~

Mary Greeley News

www.marygreeley.com

Credit http://www.express.co.uk/news/science/728799/Solar-storm-magnetic-shield-WEAKENING-radiation
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|KWWS HQ RSDD SO QHZV FUDFN GLVFRYI-|-IUHG LQ HDUWKY PDIJQHWLF VKLHOG KWPO

&UDFN GLVFRYHUHG LQ (DUWK V PDJQHWLF VKLHOG (1
EUHDNLQJ QHZV WRGD\ IRU 8 6 ZRUOG ZHDWKHU HQW

KHDOWK
HQ RSD

ORQGD\ $SULO

PXRQ WHOHVFRSH UHFRUGHG D EXUVW RI JDODFWLF
IRU WZR KRXUV 7KH EXUVW RFFXUUHG ZKHQ D JLD
DQG PRYLQJ ZLWK D VSHHG RI DERXW PLOOLRQ NLORPHWHUV
FRPSUHVVLRQ RI (DUWK V PDIJQHWRVSKHUH IURP WR WLPHV )
JHRPDIJQHWLF VWRUP WKDW JHQHUDWHG DXURUD ERUHDOLV DQ

FRXQWULHYV

7KH *5$3(6
ODVWLQJ

RPF

Q
&RS\ULJKW k (1 23DD SO
UHVHUYHG

1HZV DQG EUHDNLQJ QHZV WRGD\ IRU 8 6 ZRUOG
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4/24/2017 GRAPES-3 indicates a crack in Earth's magnetic shield | Astronomy and Space |
Pinterest

Salvato da Visita
phys.org

Susan Granquist ha salvato suAstronomy and Space

a salvato su[Astronomy and Space |
GRAPES-3 indicates a crack in Earth's magnetic shield

151



%

"$

&' ()! %*

$ #

+

152



%

%

%

%

&' ()! %*

153

%

%6

# $

./

98 () #



https://www.pinterest.pt/pin/233553930656036080/

Earth's Magnetosphere and

Plasmasheet

Articolo da

NASA Leggilo

A magnetosphere is that area of space, around a planet, that is controlled by the
planet's magnetic field. The shape
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|http://paquick.com/innovations-report.com.html|
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6\QRSVLV $ &UDFN LQ (DUWKTTV 3URWHFWLY

mybroadband.co.za

1. 21-10-2016 12:27 PM|#1

In the early hours of June 21, 2015, a giant cloud of magnetised plasma was ejected

from the Sun in a solar flare. FRUW\ KRXUV ODWHU WKRVH SDUWLFOHV VOI
magnetosphere, triggering a severe geomagnetic storm that knocked out radio signals in

North and South America. New observational data from the GRAPES-3 cosmic-ray

telescope in India show that an unusually high flux of cosmic rays breached the

magnetosphere during this storm, resulting in a 2-hour-long cosmic-ray shower on Earth.

Simulations performed by the GRAPES-3 collaboration, which includes researchers from

India and Japan, suggest that the burst of cosmic rays was allowed to enter because the
JHRPDIJQHWLF VWRUP WHPSRUDULO\ ZHDNHQHG (DUWKYV SROD

(DUWKTVY PDJQHWLF ILHOG GHIOHFWY PRVW FRVPLF UD\V SURYV
radiation. But large geomagnetic storms can reconfigure this protective shield, opening

up weak spots that let radiation and cosmic rays slip through. This vulnerability can

RFFXU ZKHQ PDIJQHWLVHG SODVPD IURP WKH 6XQ GHIRUPV (DU
its shape at the poles and diminishing its ability to deflect charged particles. Numerical

simulations performed by the GRAPES-3 researchers suggest that this is exactly what

happened following the June 21 solar flare, allowing the cosmic-ray breach that their

telescope detected.
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Crack discovered in Earth's magnetic shield

rymdnyheter.se

The GRAPES-3 muon telescope located at TIFR's Cosmic Ray Laboratory in Ooty recorded a burst of galactic
cosmic rays of about 20 GeV, on 22 June 2015 lasting for two hours.

The burst occurred when a giant cloud of plasma ejected from the solar corona, and moving with a speed of
about 2.5 million kilometers per hour struck our planet, causing a severe compression of Earth's
magnetosphere from 11 to 4 times the radius of Earth. It triggered a severe geomagnetic storm that generated
aurora borealis, and radio signal blackouts in many high latitude countries.

Earth's magnetosphere extends over a radius of a million kilometers, which acts as the first line of defence,
shielding us from the continuous flow of solar and galactic cosmic rays, thus protecting life on our planet from
these high intensity energetic radiations. Numerical simulations performed by the GRAPES-3 collaboration on
this event indicate that the Earth's magnetic shield temporarily cracked due to the occurrence of magnetic
reconnection, allowing the lower energy galactic cosmic ray particles to enter our atmosphere. Earth's
magnetic field bent these particles about 180 degree, from the day-side to the night-side of the Earth where it
was detected as a burst by the GRAPES-3 muon telescope around mid-night on 22 June 2015. The data was
analyzed and interpreted through extensive simulation over several weeks by using the 1280-core computing
farm that was built in-house by the GRAPES-3 team of physicists and engineers at the Cosmic Ray
Laboratory in Ooty.

This work has recently been published in Physical Review Letters.

Solar storms can cause major disruption to human civilization by crippling large electrical power grids, global
positioning systems (GPS), satellite operations and communications.

The GRAPES-3 muon telescope, the largest and most sensitive cosmic ray monitor operating on Earth is
playing a very significant role in the study of such events. This recent finding has generated widespread
excitement in the international scientific community, as well as electronic and print media.

Story Source: [Materials|provided by|Tata Institute of Fundamental Research | Note: Content may be edited
for style and length.
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intense geomagnetic storm observed by the GRAPES-3 muon telescope on...............
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	Crack Discovered in Earth's Magnetic Shield -- Still Could Be Unstable a Year Later

