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Lkkjka'k
 bl 'kks/k i=k esa geus varfj{k fdj.k dh rhozrk ¼Cosmic ray intensity½] lw;Z /kCcksa dh la[;k ¼ Sun spot number½] vUrjkxzgh; pqacdh; {ks=k
¼Interplanetary magnetic field½] fo{kksHk rwQku le; lwpdkad ¼Disturb Storm time index½ vkSj Hkw&pqacdh; lfØ;rk lwpdkad ¼Geo-magnetic
activity indices ½ (Ap) vkSj (Kp) dk 1996 ls 2024 rd ,d lglaca/kkRed v/;;u fd;kA (CRI) dk MsVk ekWLdks U;wVªksWu ekWuhVj LVs'ku ls
(Moscow neutron monitor station) fy;k x;k gSaA (SSN, IMF, DST, Ap vkSj Kp) dk MsVk (omniweb.gsfc.nasa.gov) ls fy;k x;k gSaaA varfj{k
fdj.k dh rhozrk (CRI) , (SSN, IMF, Ap vkSj Kp) ds lkFk mPp udkjkRed lglaca/k iznf"kZr djrh gSaA (CRI), (DST) ds lkFk mPp ldkjkRed
lglaca/k iznf'kZr djrh gSaA

eq[; 'kCn % varfj+{k fdj.k dh rhozrk (CRI)] lw;Z /kCcksa dh la[;k (SSN)] vUrjkxzgh; pqacdh; {ks=k (IMF)] fo{kksHk rwQku le; lwpdkad (DST)]
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Abstract
In this paper we have correlative study of Cosmic ray intensity (CRI), Sun spot number (SSN), Interplanetary magnetic field (IMF), Disturb
Storm time index (DST), Geo-magnetic activity indices (Ap) and (Kp) during 1996-2024, (CRI) data have been taken from (Moscow neutron
monitor station). (SSN, IMF, DST, Ap and Kp) data have been taken from (omniweb.gsfc.nasa.gov). (CRI) shows high and negative
correlation with (SSN, IMF, Ap and Kp). (CRI) shows high and positive correlation with (DST).

Keywords: Cosmic ray intensity (CRI), Sun spot number (SSN), Interplanetary magnetic field (IMF), Disturb storm time index (DST),
    Geo-magnetic activity indices (Ap) and (Kp).

izLrkouk
varfj{k fdj.ksa gkbMªkstu ijek.kq ds ukfHkd ¼izksVkWu½ gksrh gSaA

budh ÅtkZ 109eV- 1021eV dkQh vf/kd gksrh gSaA izkFkfed
varfj{k fdj.ksa Ñ".k fooj] (black hole) U;wVªkWu rkjsa (neutron
star) vkSj ckgjh vkdk'kxaxkvksa ls i`Foh ij vkrh gSaA izkFkfed

varfj{k fdj.ksa tc i`Foh ds ok;qeaMy esa mifLFkr xsalksa ds v.kqvksa
ls la?kV~V djrh gSa] rc f}rh;d varfj{k fdj.kksa dh mRifÙk gksrh
gSaA lw;Z ds izdk'keaMy ij ,sls {ks=k gksrs gSaA tgk¡ dk rkieku
vis{kkÑr de ¼6000°C½ rFkk pqcadh; {ks=k vf/kd gksrk gSaA bUgsa
lw;Z /kCcas dgrs gSaaA xzgkas ds e/; xfreku vkosf'kr d.kksa ds dkj.k
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mRiUu pqcadh; {ks=k dks vUrjkxzgh; pqacdh; {ks=k dgrs gSaA i`Foh
ds pqacdh; {ks=k dks fo{kksHk rwQku le; lwpdkad }kjk ekik tkrk
gSaA Hkw&pqcadh; lfØ;rk lwpdkad ¼Ap½] xzgh; rqY; vk;ke
lqpdkad ¼Planetary equivalent amplitude index½ vkSj ¼Kp½
xzgh; lwpdkad (Planetary index) dgykrk gSaA lw;Z ds fdjhV
(corona) ls cMh ek=kk esa IykTek vkSj pqcadh; {ks=k dk fu"dklu
gksrk gSA ftls fdjhV nzO;eku fu"dklu (coronal mass ejec-
tions) dgrs gSaA ;g Hkw&pqcadh; rwQku dk dkj.k gSaA1 lw;Z ds pkjksa
vksj vn`'; pdrh (occulting disk) ls fu"dkflr CMEs dks
izHkkeaMy fdjhV nzO;eku fu"dklu (halo CMEs) dgrs gSaA
dsoy 23-35 izfr'kr halo CMEs rhoz Hkw&pqcadh; rwQku mRiUu
djrh gSaA2 varfj{k fdj.k dh rhozrk (CRI) esa CME {kf.kd deh
mRiUu djrh gSaA vkSj vYi vof/k esa ìFoh ds pqcadh; {ks=k esa òf)
gksrh gSaA3 lw;Z ds lfØ; {ks=kksa ¼lw;Z /kCcksa½ esa foLQksV gksus ls
vf/kd ek=kk esa nzO; vkSj fofdj.k dk vYi vof/k esaa varfj{k esa
mRltZu dh ?kVuk dks lkSj Tokyk (solar flare) dgrs gSaA lkSj
Tokyk;sa Hkh Hkw&pqcadh; rwQku dk dkj.k gSaA4 lkSj pØ 23
¼1996&2008½ esa varfj{k fdj.k dh rhozrk (CRI) lw;Z /kCcksa dh
la[;k (SSN) ds lkFk foijhr lglaca/k iznf'kZr djrh gSaA5 CME
ls lac) lkSj Tokyk ìFoh ds pqcadh; {ks=k vkSj vUrjkxzgh; ek/;e
esa vf/kd fo{kksHk mRiUu djrh gSaA6 lkSj lfØ;rk izkpy ¼lw;Z /kCcksa
dh la[;k (SSN) vkSj ufr dks.k (Tilt angle) ,d nwljs ds lkFk
mPp ldkjkRed lglaca/k vkSj varfj{k fdj.k dh rhozrk ds lkFk
udkjkRed lglaca/k iznf"kZr djrs gSaA7 varfj{k fdj.kksa dh fo'ke
nSf'kdrk dh nSfud lko/kkuh iwoZd tk¡p ls] varjkxzgh; pqacdh;
{ks=k esa ekStwn vfu;ferrkvksa dh izÑfr vkSj iSekus ds vkdkj dk
iwokZuqeku yxkuk laaHko gSaA8 QkWjcq'k ds vuqlkj xkaxs; varfj[k
fdj.kksa (Galactic cosmic rays) dh rhozrk] lw;Z /kCcksa dh la[;k
ds lkFk O;qØekuqlkj ifjofrZr gksrh gSaA9 foDVj ,Q] gsl (Victor
F. Hess) dks varfj{k fdj.kksa dh [kkst ds fy;s lu~ 1936 esa
HkkSfrd foKku esa ukscsy iqjLdkj ls lEekfur fd;k x;kA10

dk;Zfof/k
bl 'kks/k i=k esa geusa varfj{k fdj.k dh rhozrk (CRI) dk

vkSlr okf'kZd eku (corrected for pressure - cut off rigidity
= 2.42GV) ekWLdks U;wVªkWu ekWuhVj LVs'ku (http://cr0.izmiran.ru)
ls 1996 ls 2024 rd fy;k gSaA ekWLdks U;wVªkWu ekWuhVj LVs'ku
varfj{k fdj.kksa dh rhozrk esa ifjorZu ds v/;;u ds fy, fo'oluh;
varfj{k fdj.k MsVk iznku djrk gSA lw;Z /kCcksa dh la[;k (SSN)]
vUrjkxzgh; pqacdh; {ks=k (IMF)] fo{kksHk rwQku le; lwpdkad
(DST)] Hkw&pqacdh; lafØ;rk lwpdkad (Ap) vkSj (Kp) dk

vkSlr okf"kZd eku uklk dh vkseuh osclkbV ls fy;k x;k gS
(omniweb.gsfc.nasa.gov)A ;gk¡ pqacdh; {ks=k dks uSuks VsLyk
(nT) esa ekik x;k gSA lkSj pØ 23] 1996 esa 'kq: gqvk vkSj 2008
esa lekIr gqvkA lkSj pØ 24] 2008 esa 'kq: gqvk vkSj 2018 esa
lekIr gqvkA lkSj pØ 25] 2018 esa 'kq: gqvkA 1996 ls 2024
dh vof/k esa geusa pjksa ds e/; lglaca/k fudkyus ds fy;sa ̂ jfuax
ØkWl lglaca/k fof/k (Running cross correlation method)
dk mi;ksx fd;k gS11

1& dkyZ ih;jlu lglaca/k xq.kkad (Karl pearson coefficient
of correlation)

tgk¡ Xi = pj X dk i oka eku
tgk¡ Yi = pj Y dk i oka eku
tgk¡ Xm = pj X dk ek/;
tgk¡ Ym = pj Y dk ek/;
2& lekJ;.k fo'ys"k.k & ( Regression Analysis )

lekJ;.k lehdj.k Y = a+bx
tgk¡ X = Lora=k pj] Y= ijra=k pj]
a = fu;rkad] b = fu;rkad
∑ Yi = na + b∑Xi
∑Xi Yi = a∑Xi + b∑Xi2

tgk¡ n = X vkSj Y pjksa ds izs{k.kksa ds ;qXeksa dh la[;k

ifj.kke ,oa ppkZ
fp=k 1 ls Li"V gS fd 1996 ls 2024 dh vof/k esa varfj{k

fdj.k dh rhozrk (CRI) dk vkSlr okf"kZd eku o"kZ ¼2008] 2009]
2020½ esa vf/kdre vkSj o"kZ ¼2003] 2014] 2024½ esa U;wure
jgkA lw;Z /kCcksa dh la[;k (SSN) dk vkSlr okf"kZd eku o"kZ
¼2000] 2014] 2024½ esa vf/kdre vkSj o"kZ ¼2008] 2009]
2019½ esa U;wure jgkA fp=k 2 ls Li"V gS fd vUrjkxzgh; paqcdh;
{ks=k (IMF) dk vkSlr okf"kZd eku o"kZ ¼2002] 2003] 2015]
2023½ esa vf/kdre vkSj o"kZ ¼2008] 2009] 2020½ esa U;wure
jgkA fp=k 3 ls Li"V gSa fd fo{kksHk rwQku le; lwpdkad (DST)
dk vkSlr okf"kZd eku o"kZ ¼2007] 2008] 2009] 2021½ esa
vf/kdre vkSj o"kZ ¼2003] 2015] 2023] 2024½ esa U;wure jgkA
fp=k 4 ls Li"V gSa fd Hkw&pqacdh; lfØ;rk lwpdkad (Ap) dk
vkSlr okf"kZd eku o"kZ ¼ 2003] 2015] 2022] 2023½ esa vf/kdre
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Ø- o"kZ CRI SSN IMF DST Ap Kp
la- (Year) (nT) (nT) (nT)
1 1996 9269 12 5-1 &11 9 20
2 1997 9282 29 5-5 &14 8 17
3 1998 9086 88 6-9 &17 12 20
4 1999 8760 136 6-9 &13 13 23
5 2000 8263 174 7-2 &18 15 23
6 2001 8409 170 6-9 &18 13 20
7 2002 8352 164 7-6 &30 13 23
8 2003 8214 99 7-6 &22 22 30
9 2004 8609 65 6-5 &12 13 23
10 2005 8680 46 6-2 &16 13 20
11 2006 9291 25 5-0 &12 8 17
12 2007 9464 13 4-5 &8 7 17
13 2008 9525 4 4-2 &8 7 13
14 2009 9670 5 3-9 &3 4 10

15 2010 9414 25 4-7 &9 6 13
16 2011 9202 81 5-3 &11 7 13
17 2012 9083 85 5-7 &12 9 17
18 2013 8998 94 5-2 &10 8 13
19 2014 8915 113 6-1 &11 8 17
20 2015 8927 70 6-7 &21 12 20
21 2016 9361 40 6-1 &12 10 20
22 2017 9548 22 5-2 &13 10 20
23 2018 9637 7 4-7 &8 7 13
24 2019 9699 4 4-5 &8 6 13
25 2020 9734 9 4-3 &8 5 13
26 2021 9655 30 5-0 &6 7 13
27 2022 9287 83 6-4 &9 10 20
28 2023 8719 125 6-5 &12 10 20
29 2024 8555 146 6-1 &12 8 17

 rkfydk

Ø- o"kZ CRI SSN IMF DST Ap Kp
la- (Year) (nT) (nT) (nT)

 rkfydk

rFkk o"kZ ¼2007] 2008] 2009] 2020½ esa U;wure jgkA fp=k 5 ls
Li"V gSa fd Hkw&paqcdh; lfØ;rk lwpdkad (Kp) dk vkSlr okf"kZd
eku o"kZ ¼2003] 2015] 2016] 2017] 2022] 2023½ esa vf/kdre

fp=k 1 — varfj{k fdj.k dh rhozrk ¼CRI½ vkSj lw;Z /kCcksa dh la[;k ¼SSN½ dk 1996 ls 2024 rd vkSlr okf"kZd eku

rFkk o"kZ ¼2008] 2009] 2019] 2020] 2021½ esa U;wure jgkA
varfj{k fdj.k dh rhozrk (CRI)] lw;Z /kCcksa dh la[;k (SSN)]
vUrjkxzgh; pqacdh; {ks=k (IMF)] fo{kksHk rwQku le; lwpdkad

¼Øe'k%½

¼Øe'k%½
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 fp=k 2 — varfj{k fdj.k dh rhozrk ¼CRI½ vkSj vUrjkxzgh; pqacdh; {ks=k ¼IMF½ dk 1996 ls 2024 rd vkSlr okf"kZd eku

fp=k 3  —  varfj{k fdj.k dh rhozrk ¼CRI½ vkSj fo{kksHk rwQku le; lwpdkad ¼DST½ dk 1996 ls 2024 rd vkSlr okf"kZd eku



113tSu ,oa flag% Hkw&pqacdh; lfØ;rk lwpdkad (Ap) vkSj (Kp) dk 1996 ls 2024 rd v/;;u

(DST)] Hkw&pqacdh; lfØ;rk lwpdkad (Ap) vkSj (Kp) ds e/;
1996 ls 2024 rd lglaca/kkRed v/;;u djus ds ckn fuEu
fyf[kr fu"d"kZ izkIr gq,A

• 1996 ls 2024 dh vof/k esa varfj{k fdj.k dh rhozrk
(CRI)] lw;Z /kCcksa dh la[;k (SSN) ds lkFk mPp
udkjkRed lglaca/k iznf'kZr djrh gSa ¼fp=k 6½A (CRI)

fp=k 4  —  varfj{k fdj.k dh rhozrk ¼CRI½ vkSj Hkw&pqacdh; lfØ;rk lwpdkad ¼Ap½ dk 1996 ls 2024 rd vkSlr okf"kZd eku

fp=k 5  —  varfj{k fdj.k dh rhozrk ¼CRI½ vkSj Hkw& pqacdh; lfØ;rk lwpdkad ¼Kp½ dk 1996 ls 2024 rd vkSlr okf'kZd eku
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fp=k 6 — 1996 ls 2024 dh vof/k esa varfj{k fdj.k dh rhozrk ¼CRI½ vkSj lw;Z /kCcksa dh la[;k ¼SSN½ ds e/; lglaca/k

fp=k 7 — 1996 ls 2024 dh vof/k esa varfj{k fdj.k dh rhozrk ¼CRI½ vkSj vUrjkxzgh; pqacdh; {ks=k ¼IMF½ ds e/; lglaca/k

vkSj (SSN) ds e/; lglaca/k xq.kkad ¼R = &0-86461½
• 1996 ls 2024 dh vof/k esa varfj{k fdj.k dh rhozrk

(CRI)] vUrjkxzgh; pqcadh; {ks=k (IMF) ds lkFk mPp
udkjkRed lglaca/k iznf'kZr djrh gSa ¼fp=k 7½A (CRI)

vkSj (IMF) ds e/; lglaca/k xq.kkad ¼R = &0-8782½
• 1996 ls 2024 dh vof/k esa varfj{k fdj.k dh rhozrk

(CRI)] fo{kksHk rwQku le; lwpdkad (DST) ds lkFk
mPp ldkjkRed lglaca/k iznf'kZr djrh gSa ¼fp=k 8½A
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(CRI) vkSj (DST)  ds e/; lglaca/k xq.kkad ¼R = 0-
78758½

• 1996 ls 2024 dh vof/k esa varfj{k fdj.k dh rhozrk
(CRI)] Hkw&pqcadh; lfØ;rk lwpdkad (Ap) ds lkFk
mPp udkjkRed lglaca/k iznf'kZr djrh gSa ¼fp=k 9½A

(CRI) vkSj (Ap) ds e/; lglaca/k xq.kkad ¼R = -0-
80874½

• 1996 ls 2024 dh vof/k esa varfj{k fdj.k dh rhozrk
(CRI)] Hkw&pqcadh; lfØ;rk lwpdkad (Kp) ds lkFk
mPp udkjkRed lglaca/k iznf'kZr djrh gSa ¼fp=k 10½A

fp=k 8  — 1996 ls 2024 dh vof/k esa varfj{k fdj.k dh rhozrk ¼CRI½ vkSj fo{kksHk rwQku le; lwpdkad ¼DST½ ds e/; lglaca/k

fp=k 9  — 1996 ls 2024 dh vof/k esa varfj{k fdj.k dh rhozrk ¼CRI½ vkSj Hkw&pqacdh; lfØ;rk lwpdkad ¼Ap½ ds e/; lglaca/k
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fp=k 10 — 1996 ls 2024 dh vof/k esa varfj{k fdj.k dh rhozrk ¼CRI½ vkSj Hkw&pqacdh; lfØ;rk lwpdkad ¼Kp½ ds e/; lglaca/k

(CRI) vkSj (Kp) ds e/; lglaca/k xq.kkad ¼R = -0-
75892½
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