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In the photospheric observations made at the Istanbul University Observatory, 
observable sunspots and faculae are drawn on a projected disk of the Sun and the 
heiiographic coordinates of the sunspots are determined from these drawings. 
This paper gives the heiiographic coordinates for the sunspot groups observed in 
2002 and some other results. Recurrent groups also were searched and maximum 
lifetime for a sunspot group was found as 177 days. 

1. Observations 

The photosphere of the Sun is observed on every clear day at the Istanbul University 
Observatory. A refracting telescope is used for this purpose; the aperture of the objective and 
focal length are 13 cm and 200 cm, respectively. Sunspots and faculae are drawn on a 
projection disk of a diameter of 25 cm. The heiiographic coordinates of the sunspot groups 
are determined by using the Astronomical Almanac for which the Position Angle of the Sun's 
axis Po, Heiiographic Latitude Bo, Longitude Lo are calculated for the time that observation 
was made. Each sunspot group is observed for a single rotation of the Sun. However, each 
recurrent sunspot group that rotated more than one was taken as the same sunspot group. The 
results obtained during the period are given in Tables and in Figures. 

2. Conclusions 

In this paper, columns in Table I give the following : (1): Current numbers of the groups; (2) 
and (3): The mean latitude and longitude of each group respectively; (4) and (5): First and 
last observations of the groups, respectively; (6): Evolution of the groups which are classified 
according to Mcintosh Sunspot Group Classification (Solar-Geophysical Data, 1984). The 
first upper case letter in column gives "Modified Zurich Class". The second upper case letter 
gives the penumbra of the largest spot. The third upper case letter in the column gives the 
sunspot distribution. The Figures after these letters give the number of umbrae in each group. 
The sign "?" denotes a group which was observed at the edge of the disk and could not be 
identified in the Mcintosh Classification. The sign "X" is used to express that the group 
probably could not be observed on that day, and " - " that no observation was done on that day 
because of weather conditions or other reasons. In addition some big groups like F, E or H 
types classifications could be seen one more solar rotation that the word "back" was written 
that the group most probably passed or stayed behind the Sun that day (i.e. recurrent groups). 
In 2002, 469 groups were observed; only one of them have a latitude of 0°, 208 of them have 
an average latitude of+12.7° in the North Hemisphere and remained 261 groups have an 
average latitude -16.9° in the South Hemisphere. The distribution of the groups according to 
their latitudes is as follows (see also Fig.l). 
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Latitude 
Intervals 

North 
Hemisphere 

South 
Hemisphere 

From 
From 
From 
From 
From 
From 
From 
From 

0° to 05° 
6° to 10° 

11° to 15° 
16° to 20° 
21° to 25° 
26° to 30° 
31° to 35° 
36" to 40D 

32 
47 
67 
35 
17 
9 

0 

32 
44 
47 
60 
43 
25 
9 

TOTAL 208 261 

In Table I I , number of groups and umbrae are given by decimal numbers for each day; the 
integer part of these numbers denote the numbers of the groups and the fractional part 
numbers of umbrae. Letters across these numbers are the abbreviations of the observers' 
names; the complete names are given at the end of the Table I I . In the case; there is a name 
but no number it means at that day observation was done but was no sunspot. 

Table I I I and Table TV give the relative Wolf Numbers for the Istanbul University 
Observatory and the distribution of the groups in types, respectively. Data in Table IV are 
summarized in Figure 2. 

Some statistical results of 2002 observations are also as follows: 

1. At 279 days of the 2002 solar observations were done. 
2. Number of observation without sunspot is 0 day. 
3. Number of possible reccurrent groups are only 45 among 469 groups that their group 

numbers and their lifetimes are in the following table. 

The maximum lifetime of the group in the table is 177 days. This duration is so long when 
comparing with historical groups in literature. 

Finally, we see some recurrent groups in 2002 that it can be also studied in future whether 
exists or not a relation between population of the recurrent groups and the solar magnetic 
activity. 

Acknowledgements : I am gratefull to Istanbul University Observatory Research and 

Application Center for providing computer facilities. 
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No Group Classification Lifetime 
Number in day 

1 31 DKC 28 
2 37 HH 51 
3 45 F 34 
4 47 . F 40 
5 77 F 32 
6 85 F 35 
7 93 E 78 
8 119 F 94 
9 121 E 28 
10 130 DKC 36 
ir 133 E 32 
12 137 F 38 
13 139 E 30 
14 147 DK 38 
15 148 E 59 
16 . 158 F 30 
17 160 E 93 
18 162 DKC 30 
19 167 E 56 
20 173 F 66 
21 190 F 177 
22 194 F 31 
23 236 E 80 
24 247 F 113 
25 255 F 141 
26 267 F 62 
27 269 HH 29 
28 284 E 30 
29 314 F 31 
30 324 E 29 
31 329 E 37 
32 352 DAC 39 
33 359 E 36 
34 361 E 33 
35 373 E 33 
36 376 F 85 
37 377 E 58 
38 385 DRI 29 
39 399 F 38 
40 417 E 29 
41 420 E 63 
42 429 E 33 
43 437 E 32 
44 447 F 35 
45 455 E 29 
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Fig. 1 - Distribution of the groups according to their latitudes. 
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TYPE OF GROUPS 

Fig. 2 - Distribution of the groups in types 
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ca ca d 

X x x> B J 

U . x i X W 
< Pi 
33 Q 

£ 3 3 3 S X 33 
S3 33 

p O l 

o 
O l 

o 
O l 

o 
ol p O l 

o 
O l 

o 
i> > .V

I. 

.V
I. >: .V
I £ 

>o O l OJ n 00 o 
O l 

O l O l O l O l o l 

o o o o o 

£ £ 5 ? s 
•O NO O- to oo 

\r> o J o- v , ON 

O l O l O l Ol O l 

200711-23 



H.Eseiioglu Journal of Mathematics, Physics and Astronomy, New Series Volume 2 (2006-2007) 

. 7 
X X X I 

U <U 

P J U ) X 

d 6 6 
1>J I J LJ 

X J=l JD X 

<_> (_) ^ 

B j B J X 

_ " C N 

7 J . 
E3 to X u 

I U . X X 
s tfl 7 
X Q o1. 

7 ti < < . 
X Q X 

J . ¿4 

B J X | X I X> X 
< . 
Q X 

q 6 
Pri x 

o 
U 

q & si 6 
t L . X ) X i X t l - < U . X ) X > 

23 
« X 

q -a , 0 q 
7 W * 
J - W O 

to J : 
X X 1 ^ 

33 
o i < 

* 1 
X - < 
to x 

5 > 
01 <*i 

O l O l Ol O l O l O l O l 

p p p p p p o 

:> j> !> > > > P 
o i r S v i r- i «* r~ • 
O l O l OJ CN O l CN P I 

o l (N o l 

> > > 
— O l O l 

O l O l CN O l O l O l CN 

$ $ $ • > > > > 

l> C~i m - T •—• G\ 
*—• CO o\ "O O ""J Vi 
f^i o l i N f t CN 

o i r^l 

0 ~ - c^i * T in 
D *0 - 2 -O ' O 

01 o j j s o i 01 

2007/1-24 



H. Esenoglu Journal of Mathematics, Physics and Astronomy, New Series Volume 2 (2006-2007) 

* ¿ 6 

£0 X 

T < 

I w < 
X X X 

< < 
X Q 

T 7 
X X 

3 7 
< X 

X o pa 

in 7' o 
o o 1 
< < oi 
Q Q Q 

© 
C N 

7 6 I 
o < < £ X 

s5 
O 

U 

--3 
1 s 

7 % . 
o 9 -s 
U Q -S 

, r —• o l 

, 0 X 
5 d 6 i < < <: x 
Q L> D 03 

O U - i ! 

O W 1 I x" X" 
J> J , X 
X X < 

¿ 00 
J. 

O Q < < 

> 2 
8 S 8 ° 
g £ £ ? 
t h r i ° 

> s > 
» K ^ 

(N o l o l CM 

p o o p 
> > ? > 
o i O l o i p j 

O l O l O l 

p o o 

£ ? £ 
l> CO 

~ N O O- O- in N O 

— O l r*i - T 
O - O - o- O-
OJ O l O l O l 

in N O o¬t-- r~- o-
O l O l O l 

200711-25 



H,Esenoglu Journal of Mathematics, Physics and Astronomy, New Series Volume 2 (2006-2007) 

3 I 
X> W 

O I 
x i - o U J s 

o o 
< X 
U CB 

3 $ 
6 3 
-< a; 
BJ u 

6 6 < < 
Q Q 

X X 
7 3 
£ 5 

- i ! - i ! ¿4 O 
3 t o 

6 6 
a u 

<: < 

o 

u 
3 3 3 3 X X 

.a: ^ 
X I X ) X I 

i 3 

a u-

—* m — 

3 6 
< <: < < Q a 

r--| 

X B J S3 
7 3 3 
< X w 

ffi CQ O 

CN CN CN <N ( N H 
p p p p O P 

> > ^ > > ̂  •— xf u-i M > > 
N O I - » 

> > ? m m • 
(N CN n 

[ N 
O 

(N 
O 

CN 
p 

>.
VI

] 
>. I.V

IJ
 

U N 
( N 

o tn 

I N fN CN IN IN ( N IN CN IN 

5 £ ^ 
I N in in 
I N I N I N 

( N (N CN 

> ^ > 

- J - O CN i r i I N O N m 
o o o IN IN <N <n r~- o 

IN I N CN ( N I N IN 
IT1 N C 

CN (N IN IN IN 
O N O N O N 
( N (N CN 

2007J1-26 



H. Esenoglu Journal of Mathematics, Physics and Astronomy, New Series Volume 2 (2006-2007) 

i 6 

X u 
2 < 

2 6 
< < 

< < 
x a 

i t 
. 2 7 

1 £ ° 
< < x S3 Q co 

6 2 
PJ ts 

o 
O Q B, x 7 5 pa J. x 

00 o¬
- A 

3 < Bi < 
X Q Q ¡2 Q B. w 

S O S O *t 
O O - Q 

^ x 7 S 
Q oa c-'. Q 

7 7 J . 6 
3 < to w 

01 o in r^r oo 

6 7 6 i 7 ^ i 7 
O I Q U S Q U < ! 

B 7 
BJ c-1. 

O r l ts r ) cN O l O l o l o l 

> > > t~- O N [T-
CN O l 

> > : > > > 
in in u i K w 

3 [.0
2 O l 

p 
O l 
p 

CN 
p 

O l 
p 

O l 
p [.0

2 O l 
p 

O l 
p 

O l 
p 

> > > > > > > > > 
fN o -

CN 
o -
O l O l 

oo 
O l 

c \ 
O l CN 

O N 
O l P I P I 

O l O l O l O l Oi 

p p p P P 2 
> > > > > > 
c-i in N O oo H 

r-~ P I c s r^. NO ON N O 

o l P I P I 
o o o o rn P I P I P I 

ON O •—• CN PI xj-O — —• — •— PI PI Pi PI P> PI 

20071 i'21 



H.Esenoglu Journal of Mathematics, Physics and Astronomy, New Series Volume 2 (2006-2007) 

o o 
< < 

x x x 

< < 
Q 33 Q 33 X C J Q x x> 

to < 
P U 

P 33 
3 3 
X to 
CO P 

6 x < < 
P Q 

£ 2 
x O 

C3 
o 

U 

2 6 
CO u 

6. i 
< C O 

33 33 

•8 
H 

A 7 ^ T 

r 3 1 g 7 3 
X X X 

o l o l O l O l O l O l 
p p O O O " 

l P ^ P P > 

O l O l O l O l O l O l 
o o o o o -

O l 
p 

O l 
p 

O l 
o 

O l 
o 

l.V
II

I 

> a 
? 

O l 
P I 
O l 

1.
02

 

O l 
p 

O l 
p 

O l 
p 

13
. V

II
 

P I 14
. V

II
 

> 
-* 

O l O l O l O l 
o o o o 

£ £ £ N 
NO v i 

O l O l O l O l O l 
p p p p p 

I i g i I 
X|" V l vo CO o<j 

i N CO ^ 

O ^ t*T. OO 
oo o r -
^ C"\ •—< 

fN c-| rs l 

4 3 r - - oo o o — 

t n rO r o r*"t 

200711-1% 



H.Eseiioglu Journal of Mathematics, Physics and Astronomy, New Series Volume 2 (2006-2007) 

CN ON 

2 -k 
X X 

3 6 
§ 5 

2 3 <j u 

4- u 

< 
o 7 

O J , 
O J tL, 

6 i 6 
6%$ 

o 
U X o OH OH 

3" % i 
X Q 

X 7 ^ 
6 6 

CN (N 

'6 x a x 
<, CQ < X 03 

f 8 
3 3 
5 g a; * i < D Q w 

6 f 7 
*C < cA 
O X X 

i N o i r N i o i r - i c - J f N ( N „ , 
O O O O O O p p g 

B S £ £ 3 >S 

( M o t r N i r - i c - i f N i o i o J o i o o o o o o o o 

v i N O C O O O O O C O O O O O O N 
( M t - - J r - i f S o i o i o i o i < s 

( N CN CN CN CN 
o o o o o 
M N N N N 
N N r i <N c i 

I N O r*l c o OO O 
O N NO CN -q- - i - N O 

O O O 

C i e i c i r ' i m r ' i i w i c i o . CO C I C I 

F-11 200711-29 



H.Esenoglu Journal of Mathematics, Physics and Astronomy, New Series Volume 2 (2006-2007) 

< co 
P X 

I S 
O T J 
(O w < Q X X 

6 6 
co to 
Q a 

U j i i 
Q x x 

Q X .g a 3 3 
X X 

co < 
P P .8 X 

•< co 
CJ X 

6 t T 
< CO < 

P X X 
P Q 

<! el 
U X 

o 
3 i 
< < 
p p 

6 
.3 a t UJ 

3 
p i 1/1 

X P 
U CQ 

•9 ¿ ¿ 7 2 
< " 5 u p u 

3 3 
<; x 

7 7 ^ 7 

^ ^ 6 S 
CO t/1 < < 

Q ol id O 

J , U 
P W x 

N (N N 
O O O O 

* N ^ £ 
CO <•) "T 

N I S N 

H % % % % d *n *n 
— ~ I N 

£3 X 

<N ts 
o (N CN 

3-
IX

.i 

ci 4.
IX

J 

8.D
C.

I 

3 N 
N N M 
o o o 

ci a a 
o c<n m 

o o 

T 7 

— I N 
C I C I 

•n N O o 
•n, in 
C I C I c i 

200711-30 



H.Esenoglu Journal of Mathematics, Physics and Astronomy, New Series Volume 2 (2006-2007) 

9 o oi c / i 
CJ P 

NO 

6 6 
W P 

5 3 
Ci P 

O J . 

- < < 

p u 

Pi X 
o pa 

3 7 
oa 3 

3 3 
Q PJ 

C N NO 

% < x 
D D CD 

a 
o 

O 

"¡1 C I NO" 

S 3 7 & p a <A w 

M 6 6 i 9 < oi cA 3 3 8 x 
rr: 6 

r 3 3 * 3 3 £ 

O l O l O l 

£S £5 % % % % H ES x P" P 1 H 
ci r- o 
O l O l C I 

C N C N o l 

CJ N N 

O l C N I N 

o o o 

•O O" ON 
O l O l O l 

O l O l O l 
o o o 
i$ >$ H 

O NO C I O N r- o l 
O O l O l 

in r~- N O 

200711-11 



H. Esenoglu Journal of Mathematics, Physics and Astronomy, New Series Volume 2 (2006-2007) 

§ 
U 

<j o j i 
u. Q x 

6 o 
(*, Q 

O -i 
Hi ^ ja 

X x 

~7 X X 
o1- X X 

X X 
X X 

r*i i/1 
1 

m" 
1 o 1 

o < < id X a D 

o 

7 7 u 
< it 

f EE f a 

„ -

r-" 7 7 
O 6 6 
< it 

r Q a 

ol" 

7 OJ 

l < id id X r D Q 

DO 
| 7 j 1 

u GO w tt 
X r Q w 

.8 X 

X x x i X 

3 J . <-> 

£ Q 

u i 7 7 i i i 7 7 
w . S S < A i a a a > 5 X 
Q i X X i X X x x x < < 

3 S g S 3 
X X X >< >< 
M n \ f " * 

o l o J o i o o o o 
H H H H 
n i c i tfi 

M i n r- i o 
NO — o l o 

OO CN t-- r-. 
1*1 1*1 

20071/-32 



H.Esenoglu Journal of Mathematics, Physics and Astronomy, New Series Volume 2 (2006-2007) 

X X> J=> & 
6 I 
< CO a a 

x sc - C J3 
Pi < co 
X Q D 

< X CO oi 
M ¿4 
id id 
X) 

co co X 
PC K 03 £ £ X V W 

3 3 
Pi X 
CJ pq 

o 
U 

¿ 3 S 
Q i5 r P 

- T CN 

I s§ 6 £3 < CO 

- I ^ 

5 £ x1 i 
x o S x 

<: x x x i o m < m 
rj, ^ ^ - ^ 3 

IN 
O 

CN 
O 

CN 
O 

CN 
o 

X X X H o ON o 
m CN 

3 3 S 3 

x x >< x 
oi o< 2 2 

C N C N C N C N C N C N C S C N C ' 
o o o o o o o X X X X X X X X R 

e i -<t CN (N CN CN a 

CN 
O 

CN 
O 

fN 
o 

CN 
O 

CN 
O 

CN 
o 

X X X X X X 
•ri CO oo O N ON 

C N C N C N C N C N C N C N C N C N 
O O O O O O O O O 

x x x x x x x x x 

T m " i « 
O I S - V 
m r n t n C N 

i n o r - - r - - O N f N c o r » - — v i o \ ( N i n r - - " d - i o c N O 
C N r i C N c N C N C l c N r N C N 

1 7 -

r*- oo o 
CO OO CO Ch 
rO rO i^i m 

^ I s - C O & 

200711-33 



H.Esenoglu Journal of Mathematics, Physics and Astronomy, New Series Volume 2 (2006-2007) 

x x 
X X 

< < 
X X 

X i4 
X X 

< C O 

X X 
< cd 
X X 

NO 1 r 
C O < 

W D 

< < 
X X 

< &4 
X X X x f 

NO r-1 

J: k x x 
co < 
X X X <J 

o 

u 
co •< , co 
Q Q X X 

O t 3 < cO X L> X < 
4: co 
X X 

^ i 
X X 

X < 
CD Q 

3 ? 2 7 
3 g 3 w x 

X X 
3 3 5 x ^ 3 ^ 

_T cN I N 

X X X o ' - X ? 3 < J U 
3 3 •f 7 

. C O < 

X X X X X X 

(N (N f S (N ^ <N r-4 
0 o o o o o o 

x x x x d x d 
01 " O l 1*1 \ J ""I ; 
O l O l O l O l C I O l O l 

O l O l O l p< O O O P 

X X X X 
N O \d —• ^ 
CN o l c i O J 

O l 
o 

O l 
o 

O l 
o 

O l 
o 

O l 
o s O l 

o 
O l O l 

o 
O l 
O 

O l 
o 

oi 
o 

O l s IN 
O 

O l O O l 
o 

O l 
o 

X X X X X X X X H X X X X X X X X H NO N O NO oo 
O l CN CN oi 

O l 

e i 
CN O l O l O l 

>d 
CN 

• d 
CN 

vd 
O l O l 

o. « ^ 
O O O l 
o — i 

O l O CO 

7 = 7 

O - O O O N O — u-i N O r--

2007//-34 



H.Esenoglu Journal of Mathematics, Physics and Astronomy, New Series Volume 2 (2006-2007) 

^ ^ Q 

I -o jn W 

3 q 
CO Q 2 X 

2 3 < 
Q W X X . O 

c o 2 
x r 

3 6 q 

o 
O 

3 3 
o u r u U ( J 

qO if" 

CO * C 

r 

3 3 3 S ^ 

X X 
£ J E i £ i E " ] c N c " N i < s J r ' ) r - i 
X X X X 

p o p 
X X X X X 

m <rn r o C") 

o J m ^ j - v% co •—• 

200711-35 



H.Esenoglu Journal of Mathematics, Physics and Astronomy, New Series Volume 2 (2006-2007) 

•k 2 
33 P 

3 Q 
; 2 

ON • 

7 ON 

o o 
u. u. 

U O 

O 
U 3 * i C D x 

3 £ 
a Q 

— N O i r i 

y <̂  9 
<; x oi 
O CO Q 

r r i 3 3 1 5 5 ̂ : 
<n i N <*i 
d, 6 6 7 
i a x o 
P CQ CO < 

tN (N fN >3 
© © o 
3 S R R 

rs n S I N N N ri ts (N pj 
p p ° ; p p p p p © p 

x S ^ S H S ^ x x 3 
—• — pj NO U-J DO B M m 

3 H 
ft (N CN fN O O O O 
R 8 R R 
t-i od co oo 

fN fN CN fN CN fN p © 0 p p p p 
X H U H H R R 
- H f j Nt l i l l i i « 

fN (N fN 
X X X 

fN — NO (N fN iri oo xr 
C I CN CN CN 

ON C~- f N CO " n V i 
oo cN o t > t~- r ~ o 

• O N O C I 

Tj" Xt* Xt* 
\ t \ t \ t Nt t t 

NO f-. 

9 ? ? 

200711-36 



H. Esenoglu Journal of Mathematics, Physics and Astronomy, New Series Volume 2 (2006-2007) 

o 

o 
U 

i Z 6 6 
« X id LO 
ffi CD OJ LU 

<: 
r a i 6 

< < 
V w 

3 ¿ 9 
<: < < 
X i W Q 

x 7 

Ol U-l 

Q CD c - W 
i p 3 co 2 6 2 3 •5 < X ^ W OJ co u. 

X X X X" 

ol 
o 

Ol 
p s CN 

O 
(N 
p 

CN 
p 

CN 
p 

CN 
p 

X X X R X X X 
o 
CN 

d 
CN 

i n 
<N CN 
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t > c Q c Q < ; u - c Q y " y ' ^ i 
H ^ c o H H c o S X < 

O c g N o l O l O O g ^ ^ 

O — V J v i N O ' " l X v i o i 

F5 CO u- *4 u- CO Pv 
N) 

C O < 

H
I < X C O U H 

N 
N O oo o O N o- NO _̂  
C N N O N O Ol O l * * } P I 

P I O N D O N O ô  o oo 
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