
 
 
A
la
dy
m
T
So
m
so
 
K
 
T
 

S
(q
m
de
m
as
 
2
co
 

Abstract: Sun
ayered vortices)
ynamo action 

magnetically qu
The sun spot are

olar magnetic f
magnetic field (B
olar cycles, the 

Keywords: sun

Theory 

F

unspots appe
quite sun) at 

migrate toward
egree solar la

move on visibl
s if they are pa

.1 ROHINIV
onvection (m

Figure 

spots shows vo
) at solar max
in it. The su

uantised solar l
ea (SSA, i.e. vis
field (B) is ca

(BP) delays whil
analysis shows

n, rolling magne

Figure 1: Sun 

ar as pores (f
the higher lat
ds the solar 
atitude sunspo
le solar surfac
articipating in

Vortex mod
magneto conve

2: ROHINI v

Internatio

Licens

So

Associate

ortex structure
xima. Rolling m
unspot vortices
latitudinal belts
isible area of su
ause of delay. D
le toroidal com
s that wrt CTSI

eto convection 

at solar minim
 

figure 1) duri
titudes. As th
equator. Usu

ot activity is 
ce (i.e. photosp
n a meridonal 

del of sunsp
ective vortex 

vortex model o

onal Journa
ISSN

Impac

Volume

sed Under Cre

olar D

e Professor, GF

e & are approx
magneto conve
s in growing o
s .This results 
unspot on phot
Delay is maxim

mponent of mag
I, SSA shows a

&solar dynamo

ma1 

ing solar min
hey grow, slo
ually in 5 to
seen. When t
phere), it appe
drift. 

pot & magn
model): 

of sunspot 

al of Scienc
N (Online): 23
ct Factor (201

e 3 Issue 7, 
www.ijsr.ne

eative Commo

Dynam
 

Rohini V. S
 

FGC, Tumkur, B

ximated by SL
ction and rota
or decaying st
in net variation

tosphere) shows
mum at solar m
gnetic field (BT)
a delay of 13.5 d

o, SLV, MLV, s

 

nima 
wly 
30 

they 
ears 

neto 

 

A
tu
a
d
th
s
lo
s
to
c
to
u
d
r
c
H
4
c

ce and Rese
19-7064 

12): 3.358 

July 2014
et 
ons Attribution

mo Mo
S. 

Bangalore, Karn

LVs (single lay
ation associated
tage participat
n in solar mag
s delay with res
minima & min
T) enhances the
days at solar m

sunspot, delay

Figure

Figure

A pore slowly
ube associate

appears along
down) hot pl
hrough umbr

surrounding it
ower end of t

surrounding i
otoroidal ma

convective ce
ogether calle

umbral tube e
depths of solar
results in to a
currents looks
Hence this can
4, 5).The area
cells can be ca

earch (IJSR

n CC BY 

del 

nataka, India 

yered vortices) 
d with the suns
te in meridona

gnetic field and
spect to compo
imum at solar

e solar energy t
axima and 230

e 3: North po

e 4: South pol

y develops an 
ed with it. 

g its axis bec
lasma in the
ral tube resu
, which tries t
the umbral tub
t .Convective
gnetic field 

ells (fig 3,4). 
ed as magne
experiences d
r atmosphere i
vortex(fig 2)
like as if roll

n also be calle
surrounding u

alled as penum

R) 

at solar minim
spot vortex is 
al circulations

d thus solar mi
osite total solar 
r maxima. Polo
transportation.
0 days at solar m

larity vortex 
 

larity vortex 
 

umbra with a
Poloidal mag
ause of the s
e umbral tub
ults in to con
to rise the dra
be to the uppe
e currents in
(BT) which 
These two p

eto convecti
ifferential rot
it attains a con
).The plasma 
ling when view
ed as rolling c
umbra consist

mbra. 

ma &MLVs (m
responsible for
s while movin
inima and max
irradiance (CT

oidal componen
 Over a period
minima.  

(umbra)1 

(umbra)1 

a draining um
gnetic field
spiraling of (
be. The drain
nvective curr

ained plasma f
er end in the

n turn gives
tries to bind
processes can
on. As grow
tation at diffe
noidal shape,
in the convec
wed from the
convection (fi
ting of convec

multi 
r the 

ng in 
xima. 
TSI). 
nt of 

d of 3 

 

 

mbral 
(BP) 
up / 
ning 
rents 
from 
area 
rise 

d all 
n be 
wing 
erent 
thus 

ctive 
top. 

fig 3, 
ctive 

Paper ID: 020141060 821



F

 
T
to
co
po
vo
as
pe
pe
bi
ca
fu
th
 
2
 
B
ef
D
su
m
et
re
m
m
W
no
re
ar
ho
m
m
sp
pl
T
(B
li
m
 
2
vo
 
T
m
(s
pl
(B

Figure 5: Pore
Over turnin

bright 

The rolling m
oroidal magn
onvective cel
olarity (fig 4)
ortex will ha
ssociated wit
enumbra wit
eriphery of u
inding them t
alled as a su
urther gets co
hus results in t

.2 Solar Dyna

Babcock mode
ffectively ex

DibyanduNan
unspots which

minimas and m
tc. ROHINI 
elated dynam

meridonal circ
maxima. Suns
While growing

ot only grow
esult the vo
reawise on ph
ot plasma fr

magneto conv
magnetic field 
pin/rotate. Th
lasma within 

This results in
BP) along the
ke a tiny sola

magnetic field.

.3 Meridona
ortex 

The journey of
minimum. The
single layered
lasma vortice
BP) along the 

es in active re
g motions wit
edges at the l

magneto conv
netic field (B
ls. Thus a no
) vortices dev
ave a central 
th axial pol
th convective
umbra with 
together(fig3 

unspot or sun
oupled with o
to a group su

amo-Rohini M

el talks about 
xplains form
ndi model talk
h tries to exp

maximas, long
model talks

mo action, qu
culation and o
spot vortices 
g they slowly m
w area wise b

rtex length 
hotospheric su
from solar in
vection whic

(BT). While 
his rotating mo
the vortex to r

n to generatio
e axis of the v
ar dynamo w
. 

al circulation

f vortex starts
ese tiny dyna
d vortices) wh
es under rotat

axis of the v

Internatio

Licens

egions with rol
th down flows
limb side of th

vection in tu
BT) which bin
orth polarity (
velops. A com

umbra with 
loidal mange
e cells arran
toroidal mag
& 4).such a 

nspot vortex
other develop
nspot. 

Model 

a surface dyn
mation of bi
ks about a mer
plain the occ
g standing sil
s about sunsp
uantised magn
occurrence of 

originate at 
migrate towar
but also volu
increases. W

urface it fetche
nterior by m
ch in turn 

migrating th
otion of vorte
rotate about th
on of poloida
vortex. Thus 

which converts

n and volum

s from higher 
amos can be 
hich are noth
tion producin
vortex. Thus d

onal Journa
ISSN

Impac

Volume

sed Under Cre

 
lling convecti
s are visible in
he pores1 

urn gives rise
nds together
(fig 3) and so
mpletely matu

an umbral t
etic field (B
nged around
gnetic field (

structure can
x. These vorti
ping vortices

namo which v
ipolar sunsp
riodonaly drift
currence of so
ent solar min
pot vortices
netic field be
f solar minima

higher latitud
rds equator. T

umetrically. A
While it spre
es more and m

means of roll
producestoro
e vortices ha
ex makes the
he axis of vor
al magnetic f
each vortex a

s electric field

metric growth

latitudes at so
called as SL
ing but locali

ng magnetic f
dynamo action

al of Scienc
N (Online): 23
ct Factor (201

e 3 Issue 7, 
www.ijsr.ne

eative Commo

on. 
n 

e to 
all 

outh 
ured 
tube 

BP),a 
the 

(BT) 
n be 
ices 
and 

very 
pots. 
fting 
olar 

nima 
and 
elts, 
a & 
des. 

They 
As a 
eads 

more 
ling 
idal 
s to 
hot 

rtex. 
field 
acts 
d to 

h of 

olar 
LV’s 
ised 
field 
n is 

s
m
o
b

S
,i
m
th
s
p
s

i

W
d
to
M
d
c
p
o

T

i

W
to
D
T

B

ce and Rese
19-7064 

12): 3.358 

July 2014
et 
ons Attribution

set in. While
migrate towar
one layer. Thu
be called as M

Fig

SLVs have a
ie.poloidal f

magnetic field
heir axis are

solar magneti
produced by 
solar minima m

.e. B= BP max=

Where i is the
dominate duri
oroidal in na

MLVs should
during a chang
converted to 
poloidal to
orientation cha

Figure 7

The net solar m

.e. B=B T max=

Where k is in
oroidal field

During the pe
Total solar ma

Bj=∑i BPi +BT

earch (IJSR

n CC BY 

growing volu
rds solar equa
us those vorti

MLV’s (multi-l

gure 6: Field f

a magnetic f
field(BP).Duri
d dominates .

parallel to s
c field is sum
sunspot vorti
magnetic field

=∑iBPi (1) 

e vortex (i.e. 
ing solar max
ature during 
d produce to
ge from solar 
MLVs with 
toroidal. Th

anges in sunsp

7: Poloidal to 
Gravitatio

magnetic field

=∑kBTk (2) 

dex number o
due to grav

eriod between
agnetic field (B

Tj (3) 

R) 

umetrically th
ator such that
ices near the 
layered vortic

flipping in a v

field oriented
ing solar m
. SLVs are o
solar north-so
m of all suc
ices in form 
d is given by, 

SLV) index n
xima & solar 

solar maxim
oroidal magn
minima to m

a flip of mag
his requires 
pot vortex as s

toroidal field 
onal collapse1 

d during solar 

of individual 
vitational col
n solar maxi
B) will be 

ese SLVs spi
t every spin a
solar equator
es). 

vortex 1 

d along its
minima polo
oriented such
outh axis.The
ch poloidal fi
of SLVs.Thu

number as M
magnetic fiel

ma it implies
netic field .T

maxima SLVs
gnetic field f
a structural

shown in fig7

conversion-

maxima will b

MLVs produ
llapse (figure
ima and min

in & 
adds 
can 

 

axis 
oidal 

that 
e net 
ields 
us at 

LVs 
ld is 
that 

Thus 
gets 

from 
l & 
. 

 

be 

ucing 
e 7). 
ima, 

Paper ID: 020141060 822



A
 
B
 
W
in
co
st
co
by
 

 
If
to
 
∑
 
W
to
 
B
 
T
fr
fi
su
m
ri
ju
lo
to
M
dr
su
on
gr
m
m
of
 

At j thtoroidal 

B = ∑jBj=∑j(∑

Where i is the 
ndex number
onsideration t
till donot form
onsideration t
y SLVs. 

Figure 7A

f SLVs comp
oroidal magne

∑i BPi =BTj(5) 

Where j is the
otal magnetic 

B=∑jBTj(6) 

ThusSLVs slow
rom pole to eq
ield (associate
uch that a c

magnetic field)
ings are prod
ump from o
ongitudinal w
owards the 

MLVs(fig8).W
rifting along 
un. This long
ne quantised 
rowth of SLV

magnitude suc
magnetic level

f SLVs, their 

ring Such that

∑i BPi+ BTj)(4)

vortex index
r. In eqn (
the contributio

m toroidal field
the contributi

A: SLVs flipp

letely particip
etic field ring (

e toroidal rin
field will be 

wly gets conv
quator. While 
ed with SLV
closed magn
) is created. T

duced at diffe
one such lev
wise circulati

equator wh
When sunspots 

the longitude
gitudinal drift 

magnetic lev
Vs automatical
ch that SLV
. Thus each q
poloidal field

Internatio

Licens

t 

) 

x number, j is 
(3) first ter
on by individ
d ring, Second
on of j thtoro

ping to form to

pate in format
(fig 7A) then 

ng index num

verted to MLV
drifting the p

Vs along their
etic field rin
Thus quantise
erent latitudin
vel to anoth
ions which d

hile they ge
are observed 

es on photosp
is nothing b

vel to another
lly changes th
Vs jump to 
quantised level
d magnitude. 

onal Journa
ISSN

Impac

Volume

sed Under Cre

the toroidal r
m takes in

dual SLVs wh
d term takes in

oidal ring form

oroidal ring 

tion of quanti

mber such tha

Vs while drift
poloidal magn
r axis) rearra
ng (i.e. toro
ed magnetic f
nal levels. SL
her viamerido
drifts the SL
et converted

they appear a
pheric surface
ut jumping fr
. The volume

heir poloidal f
next quanti

l decides the 

al of Scienc
N (Online): 23
ct Factor (201

e 3 Issue 7, 
www.ijsr.ne

eative Commo

ring 
to 

hich 
n to 
med 

 

ised 

atthe 

fting 
netic 
ange 
idal 

field 
LVs 
onal 
LVs 

to 
as if 
e of 
from 
etric 
field 
ised 
size 

A
a
c
S
e
le
W
&
th
to
e
f
a
c

B
v
e
S
e
m
m

I
tr
w
s
s
d
c
a
a
m

ce and Rese
19-7064 

12): 3.358 

July 2014
et 
ons Attribution

Figure 8:

As SLVs grow
and more ener
convection. W
SLVs must po
end appears o
ength of the

When SLVs g
& reaches qu
hey gets rear
owards hot so

exterior with c
field ring bre
around each M
cells (fig 8A).

Figure 8
MLV

Because of ma
very easily s
exterior layer.
SLVs do not s
energy transp
maximum en
minima.  

f this fact is c
rend i.e. at so

without delay
sunspot appea
solar data is do
delay is observ
composite to
averaged data
at solar minim
maxima. 

earch (IJSR

n CC BY 

Meridonal cir
(ROHIN

w length of vo
rgy from solar

Which implies 
oint towards h
on the relativ
vortex will b

gets completel
antised solar 

rranged such t
olar interior w
convective cu
eaks and ind

MLV binding t

8A: Flipping o
’s2.4 Magneto

agneto convec
solar energy 
 Hence energ

show any mag
portation. He
nergy is tran

correct ,the so
olar maxima, 
while during

arance .Keepin
one for 3 sola
ved between t
otal solar 
shows that th

ma while it is

R) 

rculation and t
NI MODEL) 

ortex increases
r interior by m
that lower ta

hot solar inter
vely cooler p
be maximum 
ly matured (i.
latitude belt 

that their tap
while broader 
urrents. As a r
dividual toroi
together all m

of SLV’s and f
o convection a

ction MLVs ca
from solar 

gy flows witho
gneto convecti
ence during 
nsported com

lar data shoul
solar energy

g solar minim
ng this in min
ar cycles 21,22
the appearanc
irradiance(CT

he delay is ma
s minimum (1

toroidal field1

s, they fetch m
means of susta
apering end of
rior while bro
photosphere.
at solar max
e. MLVs crea
near the equ

ering ends po
end towards s
result the toro
dal rings ap

magnetoconvec

formation of 
and delay 

an fetch & del
interior layer
out any delay
ion they delay

solar max
mpared to s

ld show the ab
y transportatio
ma with delay

nd an analysi
2,23 and inde

ce of sunspots
TSI).The 27

aximum(230 d
13.5 days)at s

 
1 

more 
ained 
f the 
ader 
The 
ima. 
ated) 
uator 
oints 
solar 
oidal 
pear 
ctive 

 

liver 
r to 

y. As 
y the 
ima, 
solar 

bove 
on is 

wrt 
is of 
eed a 
 and 
7day 
days) 
solar 

Paper ID: 020141060 823



 
A
ro
su
(i
ag
re
ve
m
th
m
so
m
m
fa
po
m
S
to
 
M
 
T
cy
re
pa
da
u
27
w
co
ta
 

As MLVs tran
olling magnet
uch a directio
i.e. solar r
gent/observer 
eceiving of rad
ery clearly e

magnetic field 
hrough solar m

maxima energy
olar minima. 

maxima and 
minima it im
avourable for
oloidal field. 

maxima MLVs
LVs. Thus SL

o MLVs.  

Method 

The data for d
ycle 21, 22, 2
eference sect
arameters wit
ata of above 
sed in the an
7SSA, 27CTS

w.r.t. 27CTSI.
orresponding 
abulated and f

Figure 10:

Figure 9: D

sport maximu
to convection

on that it favou
radiations) w

such that th
diations is red
explains the 
to toroidal m

minimum to m
y transportatio

As toroidal
poloidal field

mplies that 
r solar energy
As populatio

s favour energ
LVs delays en

daily values o
23 are down lo
tion. A comp
thout data gap

3 parameter
nalysis. Simul
SI reveals the 
.The delayed 

values of 
further subject

 a, b, c, d: Sol

Internatio

Licens

Delay analysis

um solar energ
n associated w
urably release
with respect
he delay betw
duced. Thus R

conversion 
magnetic field 
maximum pha
on is maximum
 field is ma
d is maximu
toroidal ma

y transportati
on of MLVs a
gy transportat
nergy transpo

of SSA, CTS
oaded from UR
posite databa
ps is prepared
s (27SSA, 27
ltaneous grap
fact that 27S
events are i
27SSA, 27C

ted to analysis

lar magnetic f
 

onal Journa
ISSN

Impac

Volume

sed Under Cre

1 

gy it implies
with MLVs is
es heat radiati
t to receiv

ween release
ROHINI MOD

of the polo
when sun pas

ase. During so
m as compare
aximum at so
um during so
agnetic field
ion compared
are more at so
tion compared
rtation compa

SI, B for 3 so
RLs cited in d
ase of above
d.27day avera
7CTSI, 27B)
hical analysis
SA shows del
identified& th
CTSI, 27B
s. 

 
field vs. delay

al of Scienc
N (Online): 23
ct Factor (201

e 3 Issue 7, 
www.ijsr.ne

eative Commo

 

that 
s in 
ions 
ving 
and 

DEL 
idal 
sses 
olar 
d to 
olar 
olar 

is 
d to 
olar 
d to 
ared 

olar 
data 
e 3 

aged 
are 

s of 
lays 
heir 
are 

I
a
B
s
s
d
f
r
c
d
D
r
e
e
f
s
m

I
(
m
f
m
tr
(
f
s
p
d
a
lo
M
it
in
tr
m
to
a
c
d
r
s

ce and Rese
19-7064 

12): 3.358 

July 2014
et 
ons Attribution

Fi

Fig

n fig10a so
anticorrelated
B decreases de
sunspot vortic
show the grow
decay phase o
function of A
rises to 0.0
correlation is
delay depends
Delay is minim
reduces delay
energy receiv
electromagneti
fig 10 a and b
solar energy
magnetic field

n figure 12a
in 10a&b) &

minimum del
facial area( s
maximum ma
ransportation
B) developed

favours energy
solar radiatio
perpendicular
direction of en
around the vo
ocated near 

MLV state pro
tself. As net
ndividual B
ransportation

magneto conv
oroidal magne

about appear
convection.13
day delay is
required to sen
solar maxima

earch (IJSR

n CC BY 

igure 11: a, b,

gure 12: a, b, 

olar magnetic
(corr.factor-0

elay and vice 
es show the s
wth phase w
of sunspot vo
ABS (delay) (
0150174.II a
an indication
s on magnitu
mum for max
. In fig 11a &
ed at 1AU d
ic radiations/w
b. Hence it im

received is
d B. 

& b behaviou
& CTSI (in 1
lay sunspot v
sunspot area 
agnetic field 
of solar energ

d is of spec
y transportati

ons (i.e. hea
to solar n

nergy propaga
ortices. As m
solar maxima
oducing toroid
t solar field 
T (equation 

is due to 
vection is the
etic field, hen
rance and 
.5 day delay 

produced b
nd solar energ
while 230 da

R) 

, c, d: ctsi vs. 
 

c, d : SSA vs.

c field (B) 
0.0193102) im
versa. South a

same property
while positive 

rtex. If ABS 
(fig10b) the c
am trying i
n of the fact t
ude of B not 
ximum value 
& b behaviou
distance from
waves) resem

mplies that fo
s maximum 

ur of SSA res
11a&b)which 
vortices will 

seen on ph
B which en

gy. Hence sol
cial type wh
on in form o

at radiations)
north-south p
ation decides 

maximas in fig
a the sunspo
dal magnetic 
at solar ma
2), the e

toroidal ma
e mechanism 

nce study of de
disappearanc

is produced M
by SLVs. He
gy to 1 au dist
ays for SLVs

 
delay 

 
. delay 

and delay
mplies increas
and north pola

y. Negative de
delay shows
(B) is studie

correlation fa
improvement
that magnitud

on its direct
of B.ie rise o

ur of CTSI (s
m sun in form
mbles that of B

r minimum d
with maxim

sembles that o
implies that
have maxim

hotosphere) w
nables maxim
lar magnetic f

hich enhances
f electromagn
 in a direc
polar axis.
the plasma fl
g 10, 11, 12

ot vortices ar
field (BT) aro

axima is sum
enhanced en
gnetic field.

which produ
elay gives an
ce of mag
MLVs While
ence 13.5day
tance by MLV
s at solar min

are 
se in 
arity 
elays 
s the 
d as 

actor 
of 

de of 
tion. 
of B 
solar 
m of 
B in 

delay 
mum 

of B 
t for 
mum 
with 

mum 
field 
s or 
netic 
ction 
The 

lows 
 are 
e in 
ound 
m of 
ergy 

As 
uces 
idea 
neto 
230 

ys is 
Vs at 
nima 

Paper ID: 020141060 824



fr
an
 

F
 
C
 
1
2

3

4

5

6

7

 
R
 
[1

[2

[3

[4

[5

[6

rom sun. Also
nd MLV. 

Figure 13: To

Conclusions

. Sunspots a

. Sunspots 
develop in
equator. 

. SLVs sho
show toroi

. SLVs del
transportat

. SLVs de
magnetica
meridonal 

. The quant
orbits arou
equator. 

. Delay is a
at solar mi

Reference 

1] Thesis-stu
irradiance 
Bangalore 

2] 1-8 Å cor
associated 
activity-AP
Ramesh &

3] 1-8 Å co
associated 
activity-K
astrophysi

4] Solar irrad
indo-china
pacific sol
21-24 / 03
P22,page n

5] New FeII
Castelli an
DOI:10.10
PAGE NO

6] Discovery 
emitting q
WANG, 

o delay is an 

oroidal magne

s 

are approxima
appear as S

nto MLVs w

ow poloidal 
idal magnetic 
ays while M
tion. 

evelops into 
lly quantized
circulation 

tised magneti
und each MLV

n indicator of
inima & MLV

dies on variat
by Rohini V

ronal backgro
indicators 

PJ/VOL686/N
& Rohini V. S 

oronal backg
indicators 

. B. Rames
cal journal let

diance modell
a workshop o
lar physics me
3 / 2011- V. 
no. 93 
I energy lev
nd R. L. Kuru
051/00046361
O.21 

of a radio
quasar- HON
YOU-YUAN

Internatio

Licens

indicator of l

etic field and s

ated by vortex
LVs at high

while migratin

magnetic fie
field. 

MLVs enhanc

MLVs by 
d orbits and 

c orbits split 
V when they 

f life span of 
V at solar max

tions in solar t
V. S., Banga

ound X-ray e
of Photosp

NUMBER 1/

ground X-ray
of Photosp

sh and V. 
tters, doi: 10.1
ling-poster pre
on solar phys
eeting at IIA, B
S. Rohini, II

vels from s
ucz, A & A 5
/201015126 

-loud supers 
NG-YAN ZH
N ZHOU, CH

onal Journa
ISSN

Impac

Volume

sed Under Cre

life span of S

solar radiation

x model 
her latitudes 
ng towards so

ld while ML

ces solar ene

circulating
participating

in to individ
are near to so

vortices i.e. S
ima. 

total and spec
alore Univers

emission and
pheric magn
/ L41- K.

y emission
pheric magn
S. Rohini,

1086/592774
esentation – 3
sics & 1 sta
Bangalore, In
A abstract bo

stellar spectra
520, A57 (20

©ESO 20

trong Fe I
HOU, TING-G

HENG-LI A

al of Scienc
N (Online): 23
ct Factor (201

e 3 Issue 7, 
www.ijsr.ne

eative Commo

SLV 

 
ns 4 

and 
olar 

LVs 

ergy 

in 
g in 

dual 
olar 

SLV 

ctral 
sity, 

the 
netic 

B. 

and 
netic 

the 

3 rd 
asia-
ndia, 
ook, 

a-F. 
10), 
010, 

I – 
GUI 

AND 

[

[

D

a

1
C
f
R

b

f
3
U
f
R
f
R
f
R
f
R
f
R
2
2
U

c

U
f
_

A

jo
n

ce and Rese
19-7064 

12): 3.358 

July 2014
et 
ons Attribution

XIAO-BO
JOURNA
©2002, A

7] VLT SPE
IN IC 16
A.URBAN
to 2039, 2

8] Internation
chemistry
first editio
Book Com

Data Refere

a) CTSI datab

1978-PRASEN
C.FROHLICH
ftp://ftp.ngdc.n
RADIANCE/c

b) Solar SSA

ftp://fenyi.sola
31/12/1982 Gr
URLS used ar
ftp://ftp.ngdc.n
REGIONS/GR
ftp://ftp.ngdc.n
REGIONS/GR
ftp://ftp.ngdc.n
REGIONS/GR
ftp://ftp.ngdc.n
REGIONS/GR
ftp://ftp.ngdc.n
REGIONS/GR
2) 01/01/1983
2002 DPD DA
URL used is ft

c. Solar magn

URL
ftp://ftp.ngdc.n
_STAR/STAN

Author Pro

Wo
of
res
Pu

ournals. Part
national, intern

earch (IJSR

n CC BY 

O DONG-
AL, 581:96-10
American Astro
ECTROSCOPY
6131-FABIO 
NEJA, the As
2007, DEC20,
nal critical tab

y and technolo
on, national r
mpany, Inc Ne

ence 

base 

NT (01/10/
H AND JEAN 
noaa.gov/STP
composite_d2

database 

arobs.unideb.h
reenwich daily
e  
noaa.gov/STP
REENWICH/D
noaa.gov/STP
REENWICH/D
noaa.gov/STP
REENWICH/D
noaa.gov/STP
REENWICH/D
noaa.gov/STP
REENWICH/D
 TO 31/12.19

AILY DATA 
tp://fenyi.sola

netic database

noaa.gov/STP
NFORD/STAN

ofile 

orking as Ass
Physics, GFG

search activi
ublished paper
ticipated and
national confe

R) 

-THE AS
02, 2002 DE
onomical Soc
Y OF BLUE 
BRESOLIN 

strophysical J
 ©2007 
bles of numer
ogy, (volume 
research coun
ewyork, 1929 

/2003), CO
URL USED i

P/SOLAR_DA
5_07_0310a.d

hu/DPD/data/1
y data  

P/SOLAR_DA
DAILY/1978.

P/SOLAR_DA
DAILY/1979.

P/SOLAR_DA
DAILY/1980.

P/SOLAR_DA
DAILY/1981.

P/SOLAR_DA
DAILY/1982.
985 data not 

arobs.unideb.h

e  

used 
P/SOLAR_DA
NFORD.PLT 

ociate Profess
GC, Sira. Act
ity in Sola
rs in national 
d presented 
erences. 

STROPHYSIC
ECEMBER 2
iety 
SUPERGAIN
AND MIGU

Journal, 671:2

ical data, phy
V, page no.3

ncil, McGraw-

OMPILED
is 

ATA/SOLAR_
dat 

1)16/11/1978

ATA/SUNSPO
.sum  

ATA/SUNSPO
.sum 

ATA/SUNSPO
.sum 

ATA/SUNSPO
.sum 

ATA/SUNSPO
.SUM 
available3) 19

hu/DPD/data/ 

ATA/SUN_AS

sor, in departm
tively engage
ar Astrophy
and internati
papers in m

CAL 
010, 

NTS 
UEL 
2028 

sics, 
382), 
-Hill 

BY 

_IR

to 

OT_

OT_

OT_

OT_

OT_

986-

is 
S_A

ment 
ed in 
sics. 
onal 

many 

Paper ID: 020141060 825




