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10 ebZ 2024 ds pje fdjhV nzO;eku fu"dklu dk varfj{k fdj.kksa dh rhozrk ij izHkko

jkgqy dqekj tSu ,oa egsUnz flag

HkkSfrd foKku foHkkx] 'kkldh; eksrhyky foKku egkfo|ky;] cjdrmYykg fo'ofo|ky;] Hkksiky&462003 e/; izns'k ¼Hkkjr½ 
[bZ&esy% jainrahulpali1990@gmail.com]

lkjka'k% pje fdjhV nzO;eku fu"dklu (the extreme coronal maes ejection-CME) dh ?kVuk 10 ebZ 2024 ds fnu (zero epoch day) 23:54:06 UT ij SOHO 
LASCO CORONAGRAPH (C3)  }kjk ntZ gqbZA CME dh ?kVuk ds vxys fnu fo{kksHk rwQku le; lwpdkad (DST) dk eku ¼-412nT½ ¼pje Hkw&pqacdh; 
rwQku½ vkSj varfj{k fdj.kksa dh rhozrk (CRI) esa Hkh deh ¼&6-037»½ ntZ dh xbZA bl 'kks/k i=k esa geus varfj{k fdj.kksa dh rhozrk (Cosmic ray intensity 
-CRI),  fdjhV nzO;eku fu'dklu ( the extreme coronal mass ejection-CME), izksVkWu rkieku ( Proton temperature-Tp), izksVkWu ?kuRo ( Proton density-
Np), vUrjkxzgh; pqacdh; {ks=k ds nf{k.keq[kh ?kVd ( BzGSM)] vkSj fo{kksHk rwQku le; lwpdkad ( Disturb storm time index-DST)] dk 05&05&2024 ls 
20&05&2024 rd dh Øh fo'ys"k.k (chrec analysis) dk;Zfof/k }kjk v/;;u fd;kA (CRI) dk MsVk vkWmyq (Oulu) U;wVªkWu ekWuhVj LVs'ku (http://cr0.izmiran.ru) 
ls fy;k x;k gSaA CME Speed dk MsVk (cdaw.gsfc.nasa.gov/CME List) ls fy;k x;k gSaA ( Tp, Np, BzGSM, DST) dk MsVk (omniweb.gsfc.nasa.gov) ls 
fy;k x;k gSaA (BxGSE, ByGSE, BzGSE) dk MsVk bljks (ISRO) ds vkfnR;&L1(pradan1.issdc.gov.in) ls fy;k x;k gSA NOAA lfØ; {ks=k AR13664 dk 
MsVk (sdo.gsfc.nasa.gov) ls fy;k x;k gSA 05&05&2024 ls 20&05&2024 dh vof/k esa varfj{k fdj.kksa dh rhozrk (CRI), (CME speed, Tp) ds lkFk udkjkRed 
lglaca/k vkSj (Np, BzGSM, DST) ds lkFk ldkjkRed lglaca/k iznf'kZr djrh gSaA 

eq[; 'kCn% varfj{k fdj.kksa dh rhozrk (CRI)] fdjhV nzO;eku fu"dklu dh pky (CME Speed)] izksVkWu rkieku (Tp)] izksVkWu ?kuRo (Np)] vUrjkxzgh; pqacdh; 

{ks=k dk nf{k.k eq[kh ?kVd (BzGSM), fo{kksHk rwQku le; lwpdkad (DST)

Effects of the extreme coronal meas ejection of 10 may 2024 on  
cosmic rays intensity
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ABSTRACT
The extrence coronaal maes ejection (CME) events recorded by SOHO LASCO CORONAGRAPH (C3) on 10 may 2024 (23:54:06 UT). Next day 
of CME events DST recorded (-412nT) (extreme geo-magnetic storm) and decrease in cosmic rays intensity (-6.037%). In this paper we haave 
chree analysis of Cosmic rays intensity (CRI), Coronal mass ejection(CME), Proton temperature (Tp), proton density (Np), Southward component 
of interplanetavy magnetic field Bz (GSM) and disturb storm time index (DST) for the period 05-05-2024 to 20-05-2024. (CRI) data have taken 
from oulu neutron monitor station (http://cr0.izmiran.ru). (CME speed) data taken from (cdaw.gsfc.nasa.gov/CME List) (Tp, Np, BzGSM, DST) 
data have been taken from (omniweb.gsfc.nasa.gov). GSE component of interplanetary magnetic field (BxGSE, ByGSE, BzGSE) data have been 
taken from ISRO aditya-L1(prodan1.Issdc.gov.in). NOAA active region (AR13664) data have been taken from (sdo.gsfc.nsa.gov). (CRI) shows 
negative correlation with (CME speed, Tp) and positive correlation with (Np, BzGSM, DST) for the period 05-05-2024 to 20-05-2024.

Keywords : Cosmic rays intensity (CRI), Coronal mass ejection speed (CME speed), Proton temperature (Tp), Proton density (Np), Southward 
component of interplanetary magnetic field (BzGSM), Disturb storm time index (DST). 



Hkkjrh; oSKkfud ,oa vkS|ksfxd vuqla/kku if=kdk o"kZ 34 vad ¼1½ twu 202654

izLrkouk 

czâekaM ls i`Foh ij vkus okys mPp ÅtkZ ds vkosf'kr d.kksa 
¼izksVkWu½ dks vrfj{k fdj.ksa ¼cosmic rays½ dgrs gSaA lw;Z esa foLQksV 
gksus ls IykTek ¼plasma½ ds mRlftZr gksus dh ?kVuk dks fdjhV 
nzO;eku fu"dklu ¼coronal maes ejection-CME½ dgrs gSaA

lkSj Tokyk (Solar flare) ds dkj.k fdjhV nzO;eku fu"dklu 
(CME) esa mRlftZr vk;uksa ¼izksVkWu½ dk rkieku ¼Tp½ vfr 
mPp ¼yk[kksa dsfYou½ rd igq¡p tkrk gSA lkSj Tokyk ls lac) 
fdjhV nzO;eku fu"dklu ¼CME½ ls mRlftZr IykTek ¼Plasma½ 
ds izfr ?ku lsseh esa mifLFkr izksVkWuksa dh la[;k dks izzksVkWu ?kuRo  
¼proton density-Np½ dgrs gSaA vUrjkxzgh; pqacdh; {ks=k ds GSM 
?kVd (BxGSE, ByGSE, BzGSE) dgykrs gSaA vUrjkxzgh; 
pqacdh; {ks=k ds nf{k.keq[kh ?kVd ¼BzGSM½ dk izHkko i`Foh ds 
pqacdh; {ks=k ij iM+rk gSA lw;Z ds fdjhV ls mRlftZr vkosf'kr d.kksa 
ds dkj.k i`Foh ds pqacdh; {ks=k esa ifjorZu gksrk gS] ftls Hkw&pqacdh; 
rwQku ¼Geo-magnetic storm½ dgrs gSaA Hkw&pqacdh; rwQku dks 
fo{kksHk rwQku le; lwpdkad ¼Disturb storm time index-DST½ 
}kjk uSuks VsLyk¼nT½ esa ekik tkrk gSaA

10 ebZ 2024 dks lw;Z ds lfØ; {ks=k NOAA AR 13664 
ls lkSj rwQku ¼Solar storm½ dh ?kVuk gqbZA ;g lkSj rwQku nks 
n'kdksa dk lcls 'kfDr'kkyh Fkk ftlls i`Foh ds pqacdh; {ks=k esa 
fo{kksHk mRiUu gqvkA fo{kksHk rwQku le; lwpdkad ¼DST½ dk eku 
¼-412nT½ izsf{kr fd;k x;kA1

fdjhV ls fo'kky ek=kk esa IykTek ¼~ 1025 twy&1013 fdxzk½ 
vUrjkxzgh; ek/;e esa fu"dkflr gksrk gSA ftls vUrjkxzgh; fdjhV 
nzO;eku fu"dklu ¼ICMEs½ dgrs gSaA lw;Z ds fdjhV ls vUrjkxzgh; 
ek/;e esa fu"dkflr rst xfr ¼500fdyks@ls½ dh CME ls lac) 
mPp pqacdh; {ks=k esa mrkj&p<+ko gksrs gSaA2 

lkSj iou ¼Solar wind½ vrafj{k esa QSyus okyk ijk/ofud 
lkSj IykTek gSA izksVkWu rkieku ¼Tp½ vkSj izksVkWu ?kuRo ¼Np½ lkSj 
iou ds izkpy ¼parameter½ dgykrs gSaA izksVkWu ?kuRo ¼Np½ dh 
rqyuk esa izksVkWu rkieku ¼Tp½ dk vrafj{k fdj.kksa dh rhozrk ¼CRI½ 
ij vf/kd izHkko iMrk gSA3

15 Qjojh 2011 dh lkSj ?kVuk ¼Solar event½ dh ?kVuk esa] 
1 vxLr 2010 dh lkSj ?kVuk dh vis{kk varfj{k fdj.kksa dh rhozrk 
¼CRI½ esa vf/kd deh ntZ dh xbZA4

varfj{k fdj.kksa dh rhozrk esa vpkud deh gksuk vkSj mlds 
ckn /khjs&/khjs lq/kkj gksus dh ?kVuk dks QkWjcq'k deh ¼Forbush 
decreaes½ dgrs gSaA lw;Z ds mÙkjh xksyk/kZ esa izHkkeaMy fdjhV nzO;eku 

fu"dklu ¼Halo CME½ ls lac) Ckh&VkbZi vkSj ,u&VkbZi dh lkSj 
Tokyk ¼Solav flare½ QkWjcq'k deh mRiUu djrh gSaA5

fdjhV lwpdkad ¼coronal index-CI½ dh vis{kk lkSj Tokyk 
lwpdkad ¼Solar flare index - SFI½ nh?kZdkfyd vaarfj{k fdj.kksa dh 
rhozrk ¼CRI½ esa ifjorZu ds v/;;u ds fy, loksZÙke lkSj izkpy 
¼Solar parameter½ gSaA nh?kZdkdkfyd varfj{k fdj.kksa dh rhozrk 
¼CRI½ esa ifjorZu lkSj lfØ;rk ¼Solar activity½ esa ifjorZu ds 
dkj.k mRiUu gksrk gSaA ftldh vkof/kdrk yxHkx 11 o"kZ gksrh gSaA6 

ch&VkbZi dh lkSj Tokykvksa ls laca) fdjhV nzO;eku fu"dklu 
¼CME½ ds nks ls rhu fnu ckn Hkw&paqcdh; fo{kksHk dh vf/kdre 
laHkkouk gksrh gSA ,u&VkbZi dh lkSj Tokykvksa ¼Solar flare½ ls lac) 
fdjhV nzO;eku fu"dklu ¼CME½ Hkh Hkw&pqacdh; lfØ;rk dh lkFkZd 
laHkkouk n'kkZrk gSaA ,Q&VkbZi dh lkSj Tokykvksa ls lc) fdjhV 
nzO;eku fu"dklu ¼CME½ Hkw&pqacdh; lfØ;rk ¼Geo-magnetic 
activity½ ds lkFk dksbZ etcwr laca/k ugha n'kkZrk gSaA7 

lkSj U;wure ¼Solar minimum½ dh vof/k esa fo"kqorh; {ks=k 
¼Equa torial region½ ds vkl&ikl fdjhV nzO;eku fu"dklu 
¼CMEs½ fn[kkbZ nsrs gSa] tcfd lkSj egÙke ¼Solar maximum½ 
dh vof/k esa fdjhV nzO;eku fu"dklu ¼CMEs½ lHkh v{kk¡'kksa 
¼latitudes½ ij fn[kkbZ nsrs gSaA vf/kdka'k cMs+ Hkw&pqacdh; rwQku 
¼DST<-200nT½ izHkkeaMy fdjhV nzO;eku fu"dklu ¼Halo CME½ 
ls lac) gksrs gSA tks Li"V :Ik ls bafxr djrs gSa fd os ¼Halo 
CME½ cMs+ Hkw&paqcdh; rwQkuksa ds mRiknu dk eq[; dkj.k gSaA8

;g ik;k x;k gS fd iz;ksx esa de ls de NksVs le; varjkyksa 
¼0-02 lsdaM½ rd] varfj{k fdj.kksa dk vkxeu iw.kZ le; ;kǹfPNdrk 
ls visf{kr fu;e dk ikyu djrk gSa] vkSj blfy, mudk O;ogkj 
jsfM;ks ,fDVork L=kksrksa ls fofdj.kksa }kjk fn[kk, x, O;ogkj ds 
leku gksrk gSA varfj{k fdj.kksa ds ekeys esa le; ;kn`fPNdrk ls 
fopyu dk irk yxkus dh laHkkouk ij ppkZ dh xbZ gSA9

v/;;u ls irk pyrk gS fd izHkkeaMy fdjhV nzO;eku 
fu"dklu ¼halo CMEs½ dh ?kVuk ds 42 ls 48 ?kVsa ckn cM+h 
la[;k esa rhoz vkSj nh?kZ Hkw&pqacdh; rwQku vkrs gSaA rhoz vkSj 
nh?kZ Hkw&pqacdh; rwQkuksa ds 'kq: gksus ls 54 ls 60 ?kaVs igys dh  
vof/k esa vkaf'kd izHkkeaMy fdjhV nzO;eku fu"dklu ¼partial halo 
CME½ dh vko`fÙk vf/kdre gksrh gSaA Hkw&pqcadh; rwwQku ds 'kq: 
gksus ds 90 ?k.Vs igys gksus okys fdjhV nzO;eku fu"dklu ¼CME½ 
dh ?kVuk vkSj Hkw&paqcdh; rwQkuksa dh la[;k ds chp lglacaa/k 
xq.kkad 0-881 ik;k x;kA blls irk pyk fd nkssuksa izkpy vR;f/kd  
lglac) gSaA ;g v/;;u varfj{k&ekSle izHkkoksa ds fy, mi;ksxh 
gks ldrk gSA10 
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bl izdkj ;g ;Fkksfpr :Ik ls fuf'pr izrhr gksrk gS fd lkSj 
Tokyk ds dkj.k varfj{k fdj.kksa dh rhozrk esa o`f) lw;Z ls vkus okys 
vkosf'kr d.kksa ds dkj.k gksrh gS tks fdlh ,slh fØ;kfof/k }kjk Rofjr 
gksrs gSa tks Tokyk ls laca) gksrh gSaA rhozrk esa 'ks"k ifjorZu fulansg 
lkSj ifjokj dh pqEcdh; nzo xfrdh voLFkk }kjk lkSj ifjokj ds 
ckgj ls vkus okys varfj{k fdj.kksa ds LFkk;h vfHkokg ij vkjksfir 
fo{kksHk gSaA rhozrk ds bu fo{kksHkksa dks izHkkfor djus okyh fØ;kfof/k 
Li"V :Ik ls le{k esa ugh vkbZ gSaA11 

lw;ZeaMy ¼heliosphere½ ds ek/;e ls fdjhV nzO;eku fu"dklu 
¼CME½ ds iz{ksi iFk vkSj vkl&ikl dh lkSj iou ¼solar wind½ 
ds lkFk mudh var% fØ;k dks le>us ls i`Foh ij muds izHkko dks 
fu/kkZfjr djus esa enn feyrh gSaA fdjhV nzO;eku fu"dklu ¼CME½ 
ifjorZu'khy lkSj iou ¼Solar wind½ ds lkFk var% fØ;k djrs 
le; vius izlkj dh fn'kk >qdko vkSj vU; xq.kksa esa ifjorZu ds 
v/khu gksrs gSaA geus STEREO ij yxs ghfy;ks LQh;j bestjh  
¼ heliosphere imagery - HI½ ds n`'; {ks=k ¼field of view-
fov½ esa vizSy 2010 ls vxLr 2018 ds nkSjku ns[ks x, 15 i`Foh  
izHkkoh fdjhV nzO;eku fu"dklu ¼CME½ ds lw;ZeaMyh; izlkj dh 
tkap dh 15 ?kVukvksa esa ls yxHkx vk/kh ?kVukvksa esa 40R0 rd 
Lo&le:Ik izlkj gqvkA 'ks"k ?kVukvksa esa v{kka'k] ns'kkarj ;k >qdko 
esa ifjorZu ns[kk x;kA12 

fdjhV nzO;eku fu"dklu ¼CME½ lkSj lfØ;rk ¼solav  
activity½ dk izeq[k ladsrd gSa] fo'ks"k :Ik ls lw;ZeaMy esa {kf.kd 
?kVukvksa ds ifj.kkeksa ds lanHkZ esa ¼CME½ dh ?kVuk nj lw;Z/kCcksa dh 
la[;k ¼Sun spot number-SSN½ ds lkFk fudV lglaca/k iznf'kZr 
djrh gSA dSfjaxVu ?kw.kZu vof/k esa ¼Carrington rotation period½ 
fdjhV nzO;eku fu"dklu dh vof/k vkSlr pky ¼maximum 
average CME speeds½ fo{kksHk rwQku le; lwpdkad¼DST½ ds 
lkFk vPNk laglaca/k iznf'kZr djrh gSA13

lkSj pØ 23 dh vof/k esa ¼CME½ dh ?kVuk eankfduh; 
varfj{k fdj.kksa ¼Galactic cosmic rays- GCR½ dh rhozrk esa 
nh?kZdkfyd ifjorZu gqvkA ?kukRed lkSj pØ dh vof/k esa mPp 
v{kka'k ij fLFkr ¼CME½ vkSj ¼GCR½ dh rhozrk ds chp ,d 
mPp lglaca/k ¼high correlation½ ik;k x;kA _.kkRed lkSj pØ 
dh vof/k esa fuEu va{kk'k ij fLFkr ¼CME½ vkSj ¼GCR½ ds chp 
vPNk lglaca/k ¼a good correlation½ ik;k x;kA14

1&2 flraEcj 1859 dk paqcdh; rwQku bfrgkl esa ntZ lcls 
rhoz pqcdh; rwQku FkkA 1 flracj 1859 ds dSfjaxVu lkSj Tokyk 
¼Carrington solav flare½ ls lac) pqacdh; es?k fu"dklu ¼mag-
netic cloud ejection-MCE½ ds dkj.k i`Foh ij fo{kksHk rwQku 

le; lwpdkad ¼DST½ ¾ &1760nT dk rwQku vk;kA ;g Hkkjr 
ds dksykck ¼eqEcbZ½] LFkkuh; nksigj pqcadh; vuqfØ;k H=1600+ 
10nT ds vuq:Ik gSaA

1&2 flraEcj 1859 dh lkSj Tokyk ÅtkZ ¼solav flare energy½ 
vkSj laca) fdjhV nzO;eku fu"dklu dh pky ¼CME speed½ nksuksa 
cgqr vf/kd izsf{kr dh xbZA 

bl ys[k esa geus rqyukRed mn~ns';ksa ds fy, 1859 ds lkSj 
Tokyk vkSj vU; rhoz lkSj Tokykvksa dh rhozrk ij ppkZ dh 
gSaA ;|fi ;g izR;kf'kr ¼Expected½ ugha gS fd Tokykvksa dh  
izcyrk vkSj vUrjk xzgh; fdjhV nzO;eku fu"dklu ¼interplan-
etary CME½ dh pky ,oa pqacdh; rhozrk ds chp dksbZ xgjk  
laca/k gks] lcls rhoz pqacdh; rwQku okLro esa rhoz lkSj Tokykvksa 
ls laca) gksrs gSa] vFkkZr~ nksuksa ifj?kVukvksa dk ,d lkekU; dkj.k 
gSa lw;Z ij pqacdh; iqu;ks Ztu ¼Recombination/magnetic 
reconnection½A ,d lkFk vkus okys iw.kZ ¼perfect½ pqacdh; rwQku 
ds izHkko izy;dkjh gks ldrs gSaA15

iqu% lkSj /kCcs Lo;a lkSj izHkko ds okLrfod L=kksr ugha gks ldrs 
gSa] cfYd dsoy y{k.k gSa fd dqN ?kfVr gks jgk gS] igys gh gks pqdk 
gS ;k cl gksus okyk gS] tks i`Foh ij izHkko Mkyrk gSA16

fØ;kfof/k

	Øh fo'ys"k.k (chree analysis) 
Øh fo'ys"k.k fof/k dk mi;ksx loZizFke oSKkfud pkYlZ Øh 

¼charles chree½ us lkSj HkkSfrdh ¼Salor phsics½ esa fdlh fo'ks"k 
?kVuk tSls fdjhV nzO;eku fu"dklu ¼CME½ ds fy, fd;kA blesa 
?kVuk ds fnu dks ¼Zero epoch day vFkok day of event vkSj 
onset day½ dgrs gSaA blesa ?kVuk ds fnu ¼Zero epoch day½ ds 
ik¡p fnu igys ¼&5] &4] &3] &2] &1½ vkSj 10 fnu ckn ¼1] 2] 3] 4] 
5] 6] 7] 8] 9] 10½ lHkh MsVk dk v/;kjksi.k ¼Superposition of all 
data½ dj fdlh fo'ks"k ?kVuk ¼CME½ dk v/;;u fd;k tkrk gSA 

¼10@05@2024 Zero epoch day½ 18%54%06 ¼UTC½ ij 
¼CME½ dh ?kVuk gqbZA

geus ¼CME½ dh ?kVuk ¼10&05&2024½ ds ik¡p fnu igys 
¼05&05&2024½ ls 10 fnu ckn ¼20&05&2024½ rd varfj{k fdj.kksa 
dh rhozrk ¼CRI½] ¼CME speed, Tp, Np, BzGSM, DST½ dk 
Øh fo'ys"k.k ¼Chree analysis½ fd;kA

 izfr'kr fopyu&(percentage deviation) 
vrafj{k fdj.kksa dh rhozrk esa izfr'kr fopyu ¼CRI % deviation½ ds 

fy, ¼CRI½ ds izk;ksfxd eku ¼Xi½ esa ls ¼CRI½ dk ek/; eku ¼Xm½ ?kVkrs 
gSa] vkSj fQj ¼CRI½ ds ek/; eku ¼Xm½ ls Hkkx nsdj 100 ls xq.kk djrs gSaA
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varfj{k fdj.kksa dh rhozrk esa izfr'kr fopyu  CRI %  
deviation = 

tgka 	 Xi = pj X dk i oka eku

	 Xm = pj X dk ek/;

  bl 'kks/k i=k esa geus varfj{k fdj.kksa dh rhozrk (CRI) dk 
vkSlr nSfud eku (Cut off rigidity) = 0.81GV vkWmYkq U;wVªkWu 
ekWuhVj LVs'ku Oulu neutron monitor station (http://cr0.izi-
miran.ru) ls 05&05&2024 ls 20&05&2024 rd fy;k gSaA CME 
Speed dk MsVk (cdaw.gsfc.nasa.gov/CME list) ls fy;k 
x;k gSaA Tp, Np, BzGSM, DST dk MsVk (omniweb.gsfc.
nasa.gov) ls fy;k x;k gSaA vUrjkxzgh; pqacdh; {ks=k ds GSE 
?kVd ( BxGSE, ByGSE, BzGSE) dk MsVk bljks dh csclkbV 
(pradan1.issdc.gov.in) ls fy;k x;k gS ¼fp=k&01½A NOAA 
lfØ; {ks=k AR13664 dk MsVk (sdo.gsfc.nasa.gov) ls fy;k 
x;k gSa ¼fp=k&02½A fdjhV nzO;eku fu"dklu (CME) dh ?kVuk 
10 ebZ 2024 ds fnu (Zero epoch day)

23%54%06 UT  ij SOHO LASCO CORONAGRAPH 
(C3) }kjk ntZ gqbZ ¼fp=k&03½A 05&05&2024 ls 20&05&2024 dh 
vof/k esa pjksa ds e/; lglaca/k ds fy, geus jfuax ØkWl lglaca/k 
fof/k dk mi;ksx fd;k gSA11

  bljks vkfnR; ,y 1 eSXusVksehVj (ISRO Aditya-L1 Mag-
netometer) vkfnR; ,y 1 ij yxk pqacdRo ekih (Magnetom-
eter) varfj{k ;ku ds LFkku ij LFkkuh; vUrjkxzgh; pqacdh; {ks=k 

fp=k 1  — Hkkjrh; varfj{k vuqla/kku laxBu (ISRO) ds vkfnR;& L1 ds eSXusVksehVj }kjk vUrjkxzgh; pqEcdh; {ks=k ds GSE ?kVd (BxGSE, ByGSE, 
BzGSE) dk (CME) dh ?kVuk ¼10&05&2024½ ds fnu voyksdu

fp=k 2  — lw;Z ds lafØ; {ks=k ¼lw;Z /kCck½ NOAA AR13664 ls fdjhV 
nzO;eku fu"dklu (CME) (10-05-2024)  
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(Interlanetary magnetic field- IMF) dk fujarj eki (Data) 
iznku djrk gSA isyksM esa nks leku f=k&v{kh; QyDl }kjk pqac-
dRoekih 'kkfey gSa tks varfj{k ;ku ls 3 ehVj vkSj 6 ehVj dh 
nwjh ij ,d nf.Mdk ij LFkkfir gSaA 6 ehVj ij fLFkr laosnd 
(Seensor) dks MAG 1 vkSj 3 ehVj ij fLFkr laosnd dks MAG 
2 uke fn;k x;k gSA pqacdRoekih IMF ds lkFk&lkFk varfj{k;ku 
{ks=k ds ,d /kheh xfr ls ifjorZuh; ?kVd dks Hkh izxzg.k djrk gSA 
nksukas laosndksa ds vkadM+k lsV (data set) dk mi;ksx varfj{k;ku 
izsfjr ?kVd dh igpku djus vkSj mls eki ls vyx djds IMF 
izkIr djus ds fy, fd;k tkrk gSA Lrj 2 dk vkadMk lsV GSE, 
GSM tSls fofHkUu ekud ra=kksa esa U;wure 10 lsds.M dh xfr 
ij iznku fd;k tkrk gSA ;s eki lkSj pkfyr IMF dh xfrdh 
vkSj i`Foh ds pqacd eaMy (magnetoshere ) ij blds izHkko dk  
v/;;u djus esa mi;ksxh gSaA

ifj.kke ,oa foospuk

fp=k 4 ls Li"V gSa fd fdjhV nzO;eku fu"dklu (CME) 
dh ?kVuk ds fnu (Zero epoch day 10-05-2024) esa varfj{k  

fp=k 3 — SOHO/LASCO Coronagraph-3 ls fdjhV nzO;eku fu"dklu 
(CME) dh ?kVuk ¼10&05&2024½ dks 23%54%06 UT ij ntZ gqbZA 

rkfydk

Ø-la- fnu CRI CRI% CME PROTON PROTON BzGSM DST

Days olulu Deviation Speed km/s Temperature Density nT nT

1 05&05&2024 5935 2-966 344 36071 21-9 &0-6 3

2 06&05&2024 5952 3-261 257 175303 8-9 3-5 &14

3 07&05&2024 5959 3-383 344 132763 2-8 1-0 &4

4 08&05&2024 5974 3-643 563 81458 2-7 0-9 7

5 09&05&2024 5950 3-226 956 69165 4-0 0-3 18

6 10&05&2024 5871 1-856 480 173182 14-7 &4-9 &41

7 11&05&2024 5416 &6-037 920 291602 15-1 &12-0 &287

8 12&05&2024 5479 &4-944 393 383160 2-7 1-0 &111

9 13&05&2024 5632 &2-290 1690 50055 5-7 1-8 &63

10 14&05&2024 5716 &0-832 845 81458 1-4 2-2 &45

11 15&05&2024 5720 &0-763 906 91548 1-7 &0-5 &38

12 16&05&2024 5727 &0-641 836 93199 11-8 1-6 &56

13 17&05&2024 5755 &0-156 657 85216 8-4 &0-3 &48

14 18&05&2024 5692 &1-249 341 35602 4-7 &2-2 &62

15 19&05&2024 5685 &1-370 306 33858 6-7 &0-5 &29

16 20&05&2024 5762 &0-034 699 58460 6-3 1-7 &19
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fdj.kksa dh rhozrk esa izfr'kr fopyu (CRI%deviation) dk vk-
Slr nSfud eku  ¼1-856½ jgkA (CME) dh ?kVuk ¼10&05&2024½ 
ds ¼&5]&4]&3]&2] &1½ fnu igys (CRI % deviation) dk vkSlr 
nSfud eku Øe'k% ¼2-966] 3-261] 3-383] 3-643] 3-226½ jgkA 
CME dh ?kVuk ¼10&05&2024½ ds ¼1]2]3]4]5]6]7]8]9]10½ fnu 
ckn (CRI % deviation) dk vkSlr nSfud eku Øe'k% ¼&6-037] 
&4-944] &2-290] &0-832] &0-763] &0-641] &0-156] &1-249] &1-
370] &0-034½ jgkA ¼05&05&2024½ ls ¼20&05&2024½ dh vof/k 
esa (CRI % deviotion) dk ek/; (Mean) ¼0-0011875½ jgkA 
CME dh ?kVuk ¼10&05&2024½ ds 5 fnu igys (CRI % devia-
tion) dk ek/; ¼3-295½ vkSj 10 fnu ckn ¼&1-831½ jgkA (CRI %  

deviation) dk vkSlr nSfud eku (CME) dh ?kVuk ¼10&05&2024½ 
ds vxys fnu ¼11&05&2024½ eSa U;wure ¼&6-037½ vkSj ¼08&05&2024½ 
esa vf/kdre ¼3-643½ jgkA

CME dh ?kVuk ds fnu ¼10&05&2024½ esa (CME Speed) 
dk vkSlr nSfud eku ¼ 480 ½ km/s jgkA CME  dh ?kVuk ds 
¼&5] &4] &3] &2] &1½ fnu igys (CME Speed) dk vkSlr nSfud 
eku Øe'k% ¼344]257]344]563]956½ km/s jgkA CME dh ?kVuk 
ds ¼1]2]3]4]5]6]7]8]9]10½ fnu ckn CME Speed dk vkSlr nSfud 
eku Øe'k% ¼920] 393]1690] 845] 906]836]657]341]306]699½ 
km/s jgkA CME dh ?kVuk ds 5 fnu igys CME Speed dk ek/; 
¼492-8½ km/s jgkA CME dh ?kVuk ds 10 fnu ckn CME Speed 
dk ek/; ¼759-3½ km/s jgkA ¼05&05&2024½ ls ¼20&05&2024½ dh 
vof/k esa CME Speed dk ek/; ¼658-562½ km/s jgkA CME 
Speed dk vkSlr nSfud eku ¼13&05&2024½ esa vf/kdre ¼1690½ 
km/s vkSj ¼06&05&2024½ esa U;wure ¼257½ km/s jgkA

CME dh ?kVuk ds fnu ¼10&05&2024½ esa izksVkWu rkieku 
¼proton temperature-Tp½ dk vkSlr nSfud eku ¼173182½K jgkA 
CME dh ?kVuk ds ¼&5] &4]&3]&2]&1½ fnu igys izksVkWu rkieku ¼Tp) 
dk vkSlr nSfud eku Øe'k% ¼36071] 175303] 13263] 81458] 
69165½K jgk A CME dh ?kVuk ds ¼1]2]3]4]5]6]7]8]9]10½ fnu 
ckn izksVkWu rkieku (Tp) dk vkSlr nSfud eku Øe'k% ¼291602] 
383160] 50055] 81458] 91548] 93199] 85216] 35602] 33858] 
58460½ K jgkA CME dh ?kVuk ds 5 fnu igys izksVkWu rkieku 
dk ek/; ¼98952½ K jgkA CME dh ?kVuk ds 10 fnu ckn 
izksVkWu rkieku dk ek/; ¼120415-8½ K jgkA ¼05&05&2024½ ls 
¼20&05&2024½ dh vof/k esa izksVkWu rkieku dk ek/; ¼117006-25½ 
K jgkA izksVkWu rkieku dk vkSlr nSfud eku ¼12&05&2024½ esa 
vf/kdre ¼383160½ K vkSj ¼19&05&2024½ esa U;wure ¼33858 
K½ jgkA 

CME dh ?kVuk ds fnu ¼10&05&2024½ esa izksVkWu ?kuRo  
¼proton density-Np½ dk vkSlr nSfud eku (average daily value)  
¼14-7½ lseh&3 jgkA (CME) dh ?kVuk ds ¼&5]&4]&3]&2]&1½ fnu igys 
izksVkWu ?kuRo ¼Np½ dk vkSlr nSfud eku Øe'k% ¼21-9]8-9]2-8]2-
7]4-0½ lseh&3 jgkA (CME) dh ?kVuk ds ¼1]2]3]4]5]9]6]7]8]9]10½ 
fnu ckn izksVkWu ?kuRo Np dk vkSlr nSfud eku Øe'k%  
¼15-1]2-7]5-7]1-4]1-7]11-8]8-4]4-7]6-7]6-3½ lseh&3 jgkA (CME)  
dh ?kVuk ds 5 fnu igys izksVkWu ?kuRo Np dk ek/; ¼8-06½ 
lseh&3 jgkA (CME) dh ?kVuk ds 10 fnu ckn izksVkWu ?kuRo Np 
dk ek/; ¼6-45½ lseh&3 jgkA ¼05&05&2024½ ls ¼20&05&2024½ dh  
vof/k esa izksVkWu ?kuRo Np dk ek/; ¼7-468½ lseh&3 jgkA izksVkWu 

fp=k 4  — varfj{k fdj.kksa dh rhozrk (CRI)] fdjhV nzO;eku fu"dklu dh pky 
(CRI)] izksVkWu rkieku (Tp)] izksVkWu ?kuRo (Np)] vUrjkxzgh; pqacdh; {ks=k 
ds nf{k.keq[kh ?kVd (BzGSM) vkSj fo{kksHk rwQku le; lwpdkad (DST) 
dk 05&05&2024 ls 20&05&2024 rd fd fo'ys"k.k (Chree analysis)A 
(CME) dh ?kVuk dk fnu (Zero epoch day) 10&05&2024 gSA 
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?kuRo Np dk vkSlr nSfud eku ¼05&05&2024½ esa vf/kdre ¼21-9½ 
lseh&3 vkSj ¼14&05&2024½ esa U;wure ¼1-4½ lseh&3 jgkA 

(CME) dh ?kVuk ds fnu ¼10&05&2024½ esa vUrjkxzgh; 
pqacdh; {ks=k ds nf{k.keq[kh ?kVd (Southward component of 
interplanetary magnetic field-BzGSM) dk vkSlr nSfud 
eku (average daily value ) ¼&4-9½nT jgkA (CME) dh 
?kVuk ds ¼&5]&4]&3]&2]&1½ fnu igys ¼BzGSM½ dk vkSlr eku 
Øe'k% ¼&0-6]3-5]1-0]0-9]0-3½ nT jgkA (CME) dh ?kVuk ds 
¼1]2]3]4]5]6]7]8]9]10½ fnu (BzGSM) dk vkSlr nSfud eku 
Øe'k% ¼&12-0]1-0]1-8]2-2]&0-5]1-6]&0-3]&2-2]&0-5]1-7½ nT jgkA  
(CME) dh ?kVuk ds 5 fnu igys (BzGSM) dk ek/; ¼1-02½ 
nT jgkA (CME) dh ?kVuk ds 10 fnu ckn (BzGSM)  dk ek/;  
¼&0-72½ nT jgkA (BzGSM)  dk vkSlr nSfud eku ¼06&05&2024½ esa  
vf/kdre ¼3-5½ nT vkSj ¼11&05&2024½ esa U;wure ¼&12-0½ nT jgkA

 (CME) dh ?kVuk ds fnu ¼10&05&2024½ esa fo{kksHk rwQku 
le; lwpdkad ¼DST½ dk vkSlr nSfud eku ¼&41½ nT jgkA

(CME) dh ?kVuk ds ¼&05]&4]&3]&2]&1½ fnu igys ¼DST½ dk 
vkSlr nSfud eku Øe'k% ¼3]&14]&4]7]18½ nT jgkA (CME) dh 
?kVuk ds ¼1]2]3]4]5]6]7]8]9]10½ fnu ckn DST dk vkSlr nSfud 
eku Øe'k% ¼&287]&111]&63]&45]&38]&56]&48]&62]&29] &19½ nT 
jgkA (CME) dh ?kVuk ds 5 fnu igys (DST) dk ek/; jgkA 
(CME) dh ?kVuk ds 10 fnu ckn (DST) dk ek/; ¼&75-8½ nT 

jgkA DST dk vkSlr nSfud eku ¼09&05&2024½ esa vf/kdre ¼18½ 
nT vkSj ¼11&05&2024½ esa U;wure ¼&287½ nT jgkA 

vaarfj{k fdj.kksa dh rhozrk (CRI)] fdjhV nzO;eku fu'dklu 
dh pky (CME)] izksVkWu rkieku (Tp)] izksVkWu ?kuRo (Np)] 
vUrjk] xzgh; pqacdh; {ks=k ds nf{k.keq[kh ?kVd (BzGSM) vkSj 
fo{kksHk rwQku le; lwpdkad (DST) ds e/; ¼05&05&2024½ ls 
¼20&05&2024½ rd lglaca/kkRed v/;;u djus ds ckn fuEufyf[kr 
fu"d"kZ izkIr gq,A

•	 ¼05&05&2024½ ls ¼20&05&2024½ dh vof/k esa varfj{k 
fdj.kksa dh rhozrk (CRI)] fdjhV nzO;eku fu"dklu dh pky 
(CME)]  ds lkFk fuEu udkjkRed lglaca/k iznf'kZr djrh gSa ¼fp=k 
2½A (CRI) vkSj (CME) ds e/; lglaca/k xq.kkad (R= -0.32179)

•	 ¼05&05&2024½ ls ¼20&05&2024½ dh vof/k esa varfj{k 
fdj.kksa dh rhozrk (CRI)] izksVkWu rkieku (Tp)] ds lkFk fuEu 
udkjkRed lglaca/k iznf'kZr djrh gSa ¼fp=k 3½A (CRI) vkSj (Tp) 
ds e/; lglaca/k xq.kkad (R= -0.48952)

•	 ¼05&05&2024½ ls ¼20&05&2024½ dh vof/k esa varfj{k 
fdj.kksa dh rhozrk (CRI)] izksVkWu ?kuRo (Np)] ds lkFk fuEu  
ldkjkRed lglaca/k iznf'kZr djrh gSa ¼fp=k 4½A (CRI) vkSj (Np) 
ds e/; lglaca/k xq.kkad (R= 0.035981)

•	  ¼05&05&2024½ ls ¼20&05&2024½ dh vof/k esa varfj{k 
fdj.kksa dh rhozrk (CRI)] vUrjkxzgh; pqcdh; {ks=k ds nf{k.keq[kh 

 fp=k 5 — 05&05&2024 ls 20&05&2024 dh vof/k esa varfj{k fdj.kksa dh rhozrk (CRI) vkSj fdjhV nzO;eku fu"dklu dh pky (CME Speed) ds e/; lglaca/k
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?kVd (BzGSM) ds lkFk fuEu ldkjkRed lglaca/k iznf'kZr djrh 
gSa ¼fp=k 5½A (CRI) vkSj (BzGSM) ds e/; lglaca/k xq.kkad (R= 
0.45155)

•	 ¼05&05&2024½ ls ¼20&05&2024½ dh vof/k esa varfj{k 
fdj.kksa dh rhozrk (CRI)] fo{kksHk rwQku le; lwpdkad (DST) ds 

fp=k 6  — ¼05&05&2024½ ls ¼20&05&2024½ dh vof/k esa varfj{k fdj.kksa dh rhozrk (CRI)] vkSj izksVkWu rkieku (Tp) ds e/; lglacaa/kA

lkFk mPp ldkjkRed lglaca/k iznf'kZr djrh gSa ¼fp=k 6½A (CRI) 
vkSj (DST) ds e/; lglaca/k xq.kkad (R= 0.83321)

lanHkZ

1- 	 Øwisjksok vksdlkuk] Øwij ozkfVlyso] lstscks ,Me] ysfjvks MsfoM] 
uhOl& fpufpyk Vsjslk] ekVhZust vksfyosjksl] tqvku dkyksaZl] 

fp=k 7 — ¼05&05&2024½ ls ¼20&05&2024½ dh vof/k esa varfj{k fdj.kksa dh rhozrk (CRI) vkSj izksVkWu ?kuRo (Np) ds e/; lglaca/kA
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2024] ^^vuohfyax n baaVjIysusVjh lksyj jsfM;ksa cLVZ vkWQ n 
2024 enlZ Ms lksyj LVkseZ**] n ,LVªksfQftdy tuZy ysVj] 
[kaM& 970» L13] i`"V la- 1&7-

2- 	 dqekj lanhi] JhokLro ufUnrk] xksikyLokeh uV] nk'k vk'kqrks"k] 
2024] ^^vkWu n bUQyq,Ul vkWQ n lksyj foaM vkWu n 

izksisxs'ku vkWQ vFkZ& bEisfDVax dksjksuy ekl btsD'kUl**] n 
,LVªksfQftdy tuZy] [kaM& 977%57] i`"B la[;k& 1&10-

3- 	 ojoMs ds- nsosUnz] tkssFks ds- eqds'k] flag egsUnz] JhokLro 
ds- iadt] 2022] LVMh vkWQ yksx VeZ Vkbe csLM  
fjys'kuf'ki fcVohu dksjksuy ekl btsD'ku ,.M ft;ksesXusfVd 

fp=k 8 — ¼05&05&2024½ ls ¼20&05&2024½ dh vof/k esa varfj{k fdj.kksa dh rhozrk (CRI) vkSj vUrjkxzgh; pqcdh; {ks=k ds nf{k.keq[kh ?kVd (BzGSM) ds e/;  
lglaca/kA

fp=k 9 — ¼05&05&2024½ ls ¼20&05&2024½ dh vof/k esa varfj{k fdj.kksa dh rhozrk (CRI) vkSj fo{kksHk rwQku le; lwpdkad (DST) ds e/; lglaca/kA
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LVkseZ**] U;wjksDok.VksykWth] [kaM&20] vad&19] i`"B la- 
3670&3678-

4- 	 ijlkbZ ds- f'kjh'k] tksFks ds eqds'k] flg esgUnz] JhokLro 
ds-iadt]  2019] LVMh vkWQ dksfjys"ku fcVohu lksyj foaM 
IykTek& QhYM isjkehVlZ ,.M dkWfLed jst baVsflVh osfj,'ku**] 
tuZy vkWQ beft±x VsDuksykWtht ,.M buksosfVo fjlpZ] [kaM&6] 
vad&5] i`"B la- 143&148-

5- 	 xksikyLokeh ,u-] 2018] dksjksuy ekl btsD'ku ,t , U;w 
baMhdsVj vkWQ n ,fDVo lu**] izkslhfMXl vkWQ n baVjus'kuy 
,LVªksukWfedy ;wfu;u] [kaM&13 ¼,l340½] i`"B la- 95&100-

6- 	 tSu vferk] JhokLro d-s iadt] flag egsUnz] tksFks ds- eqdss'k] 
2016 bQsDV vkWQ dksjksuy ekl btsD'ku vkWu dkWfLed js 
baVsflVh ,.M ft;ksesXusfVd baMkblst QkWj n ihfj;M vkWQ 
1996&2013**] baVjus'kuy tuZy vkWQ lkbal] ,UokW;jkWUesV 
,.M VsDuksykWth] [kaM&5] uacj&4] i`"B la- 1820&1827-

7- 	 pkS/kjh- ch] tksFks ,e- ds-] flag ,e-] JhokLro ih- ds-] 
2014] ^^, deisjsfVo LVMh vkWQ ghfy;ksa&ysfVV;wMhuy 
fMLVªhC;q'ku vkWQ B& Vkbi ,.M N&Vkbi H α& lksyj Qys;lZ 
bu ,lksfl,'ku fon dksjksuy ekl btsD'ku vkWj QkWjo'k 
fMØhlst**] baVjus'kuy tuZy vkWQ lkbal] ,UokW;jkWUesV ,.M 
VsDuksykWth] [kaM&3] uacj&5] i`"B la- 1810&1816-

8- 	 tksFks d-s eqds'k] JhokLro ds- iadt] 2011] ^^bQsDVl vkWQ 
jhlsUV lksyj bosUVl vkWu dkWfLed jst ,.M vFkZl~ ft;ks 
esXusfVd QhYM**] bafM;u tuZy vkWQ jsfM;ks&Lisl fQftDl] 
[kaM&40] i`"B la- 179&182-

9- 	 ykjk ,fytsUMªks] dscsysjks& yksist jksfxfyvks] 2008] ^^bQsDVl 
vkWQ dksjksuy ekl btsD'ku vkWu n yksax VeZ dkWfLed js 

eksMqys'ku**] izkslhfMaXl vkWQ n 30th baVjus'kuy dkWfLed js 
dkWUisz$l] [kaM&1 (SH½] i`"B la- 299&302-

10- 	feJk ,-ih-] f=kikBh vkj-] 2006] ^^dsjsDVjbfLVd QhplZ 
vkWQ dksjksuy ekl btsD'kUl ,.M ns;j bQsDV vkWu ft;ks 
esXusVksLQh;j**] vkb,yMCyq,l odZ'kkWi xksvk-

11- 	feJk oh-ds-] frokjh Mh- ih-] 2005] ̂ ^lpZ vkWQ ,izksfiz,V lksyj 
baMsDl QkWj yksax&VeZ dkWfLed js osfj,'kuy LVMht**] 29 th 
baVjus'kuy dkWfLed js dkWUisz$l iq.ksa] [kaM&2] i`"B la- 163&166-

12- 	lq:rkuh ch- Vh-] xksUtkyst MCyq-Mh-] ysf[kuk th-,l-] ,ysDl 
,l-] 2003] ^^n ,DlVªhe esXusfVd LVkseZ vkWQ 1&2 flarEcj 
1859**] tuZy vkWQ ft;ksfQftdy fjlpZ] [kaM&108] uacj&A7] 
i`"B la- 1268-

13- 	JhokLro ih- ds-] flag th-,u-] 2002] ^^bUyq,Ul vkWQ 
dksjksuy ekl btsD'ku vkWu ft;ksesXusfVd ,fDVfoVh M;wfjax 
1988&1993**] vFkZ] ewu ,.M IykusVl] [kaM&91] i`"B la- -1&8-

14- 	QkWjcq'k ,l-bZ-] 1957] ̂ ^lksyj bUyq,ulst vkWu dkWfLed jst**] 
ft;ksfQftDl] [kaM&43] i`"B laa- 28&41]-

15- 	lkjkHkkbZ oh] 1942] ^^n Vkbe fMLVªhC;q'ku vkWQ dkWfLed 
jst**] fMikVZesV vkWQ fQftDl] bafM;u bLVhV;wV vkWQ lkbal] 
csaxyksj] i`"B la- 89&104-

16-	 Øh lh-] 1912] ^^lefQuksfeuk vkWQ lu LikWV~l ,.M vkWQ 
VsjsfLVª;y esXusfVTe ,V D;w vkWCtjcsVjh **] jks;y lkslkf;Vh 
ifCyf'kax MkWV vksxZ] i`"B la- 75&116-

17- 	lh,lVhVh MkWV ,tqds'ku MkWV xouZesaV MkWV bu] oSKkfud rFkk 
rduhdh 'kCnkoyh vk;ksx] f'k{kk ea=kky;] Hkkjr ljdkj-

18- 	fofdihfM;k n iz$h ,ulkbDyksihfM;k-


