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The a l ignment o f g a l a x i e s with the main p lane o f s u p e r c l u s t e r can 
c o n t r i b u t e t o r e c o v e r i n g in format ion on the s t r u c t u r e o r i g i n . The 
p o s i t i v e r e s u l t o f the p r e l i m i n a r y search f o r ga laxy a l ignment in the 
Local S u p e r c l u s t e r / F l i n and Godlowski 1 9 8 6 , h e r e a f t e r FG/ have 
s t i m u l a t e d f u r t h e r s t u d i e s . Fo l lowing J a a n i s t e and Saar / 1 9 7 7 / , the 
both parameters , the p o s i t i o n ang le o f the g a l a x y major a x i s ρ and the 
a x i a l r a t i o b / a o f the g a l a x y image, were used f o r the b e t t e r 
de terminat ion o f the a c t u a l s p a t i a l o r i e n t a t i o n o f the g a l a x y d i s c . 
This approach a l s o permit t o c o n s i d e r "face-on" o b j e c t s , whose 
d i s c o u n t i n g l eads t o obvious incompleteness o f the ana lysed d a t a . Each 
ga laxy has two p o s s i b l e o r i e n t a t i o n s and both were taken i n t o account 
during c a l c u l a t i o n s . The a n a l y s i s i s perfomed by t rans forming p o s i t i o n 
angle ρ and c o o r d i n a t e s c(,cf o f g a l a x i e s expressed in the e q u a t o r i a l 
c o o r d i n a t e s i n t o c o o r d i n a t e system connected wi th each parent 
s u p e r c l u s t e r s e p a r a t e l y , which g i v e s parameters Ρ, 1 and b 
r e s p e c t i v e l y . The main s u p e r c l u s t e r p lane should be determined, which 
r e s t i c t s the p r e s e n t s tudy t o the three s u p e r c l u s t e r s wi th a known 
s p a t i a l geometry, i . e . LSC / T u l l y 1 9 8 2 / , Perseus and Coma/A1367 
/ C h i n c a r i n i e t a l . 1 9 8 3 / . 

Only r a d i a l v e l o c i t i e s o f g a l a x i e s were used f o r de terminat ion o f 
t h e i r membership t o s u p e r c l u s t e r s , and on ly d i s c g a l a x i e s , f o r which 
r o t a t i o n axes are w e l l determined, are c o n s i d e r e d . G a l a x i e s with 
< 2 6 0 0 km*s" be long t o the LSC. The Coma/A1367 s japerc lus ter c o n t a i n s 
g a l a x i e s wi th , V between 6 0 0 0 and 8 0 0 0 km's having e q u a t o r i a l 
c o o r d i n a t e s : 11 . 5*<4< 13 . 3 and 19°<<î< 3 2 ° and b r i g h t e r than 14 . 5 . The 
same b r i g h t n e s s c r i t e r i o n was a p p l i e d tc^ t h e ^ P e r s e u s o s u p e r c l u s t e r 
g a l a x i e s , which should be in the r e g i o n 22 ^<*<4 and 21 . 5 < & 4 5 with 
V e ( 4 0 0 0 , 8 5 0 0 km s" ) . The g a l a x y c o o r d i n a t e s , morpholog ica l types and 
p o s i t i o n ang le s were taken from N i l s o n / 1 9 7 3 , 1 9 7 4 / and Lauberts 
/ 1 9 8 2 / . The Coma/A1367 sample i s a complete one , whi l e the completeness 
o f the Perseus sample i s 89 per c e n t . Bes ide the search o f a l ignment in 
a s u p e r c l u s t e r as a whole an attempt was made t o look f o r the e f f e c t 
s e p a r a t e l y in the main s t r u c t u r e o f a s u p e r c l u s t e r / t h e d i s c o f the 
LSC, c l u s t e r s A1656 and A1367 in the Coma s u p e r c l u s t e r and the main 
r i d g e o f the Perseus s u p e r c l u s t e r / and the remaining p a r t o f a 
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F i g . l The frequency d i s t r i b u t i o n o f ga laxy r o t a t i o n axes in the 

Perseus s u p e r c l u s t e r / t h e do t t ed curve - i s o t r o p i c d i s t r i b u t i o n / 

s u p e r c l u s t e r . Moreover the al ignment o f i s o l a t e d and double g a l a x i e s in 
s u p e r c l u s t e r s was i n v e s t i g a t e d . 

The i s o t r o p y o f the d i s t r i b u t i o n o f two ang le s were s t u d i e s : the 
p o l a r angle cV^ between the d i r e c t i o n normal t o the g a l a x y p l a n e / t h e 
d i r e c t i o n o f ga laxy r o t a t i o n a x i s / and the main p lane o f a 
s u p e r c l u s t e r , as w e l l as the azimuthal a n g l e ^ between the p r o j e c t i o n 
o f the r o t a t i o n a x i s on the s u p e r c l u s t e r p lane and the "zero meridian". 
The formulae f o r computing cF̂  and as g iven by FG a r e : 

s i n à"D = - cos i s i n b + s i n i s i n Ρ cos b 

s i n ^ = ( - cos i cos b s i n 1 + s i n i ( T s i n P s i n b s i n l 7 c o s P c o s l ) ) / coscîp 

The t i l t ang le i was d e r r i v e d us ing Holmberg's formula . For "face-on" 

o b j e c t s P=0 . The i s o t r o p y o f o f the angular d i s t r i b u t i o n o f the a n g l e s 

o^D'^ was checked performing s t a t i s t i c a l a n a l y s i s in the manner 

proposed by Hawley and Peebles / 1 9 7 5 / , as g iven in FG. I t has been 

t e s t e d t h a t the r e s u l t does not depend e i t h e r on the u n c e r t a i n t i e s in 

the measurements o f both ρ and b / a or on the accepted va lue o f the 

i n t r i n s i c a x i a l r a t i o and the chosen "standard" system o f photometr ic 

d i a m e t e r s . 
The r e s u l t o f t r ^ a n a l y s i s i s g iven in Table 1 . Ν denotes the number 

o f g a l a x i e s , Ρ ) and P ( > & ) g i v e p r o b a b i l i t i e s t h a t the departure 

from i s o t r o p y i s due t o random f l u c t u a t i o n s / i n Ot - t e s t and the wave 
m o d e l / , the F - c o e f f i c i e n t d e s c r i b e s the d i r e c t i o n o f departure from 
i s o t r o p y / F > 0 - ga laxy p lanes are a l i g n e d with the s u p e r c l u s t e r p l a n e / 
and O ĵ, i s i t s s tandard d e v i a t i o n , C-the va lue o f the a u t o c o r r e l a t i o n 
t e s t , the index W = ( N n - Ν χ ) / ( N „ + N j g i v e s the excess o f g a l a x i e s 
wi th r o t a t i o n axes p a r a l l e l or perpendicu lar t o the s u p e r c l u s t e r p l a n e . 

C o n c l u s i o n s : / i / the d i s t r i b u t i o n o f both ang le s c f and ^ i s 
a n i s o t r o p i c , / i i / w i th in each s u p e r c l u s t e r ga laxy p lanes tend t o be 
perpend icu lar t o the s u p e r c l u s t e r main p l a n e , i . e . the g a l a x y r o t a t i o n 

F i g . 2 The d i s t r i b u t i o n o f the # D a n g l e . 
The heavy h i s t o g r a m - g a l a x i e s with 
apparent a x i a l r a t i o b / a έ 0 . 7 5 , the 
t h i n - w i t h b / a > 0 . 7 5 . 

The r e s u l t i n g d i s t r i b u t i o n i s g iven in 

F i g . l . The do t ted curve denotes i s o t r o p i c 

d i s t r i b u t i o n 
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Table 1. The distribution of the investigated angles. 

LSC 
d i s c 
no d i s c 
double 
i s o l a t e d 
Coma, 
ο « 1 ΐ £ . 8 χ 
«U(ir?8,12.7)x 
oOl2 . 7 χ 
Per 
main r i d g e χ 

xx 
double 
i s o l a t e d 

the ang le <ïl 

Ν Ρΐ>7Γ) PT>ûi) 
1565 0 . 1 9 0 . 1 0 
1096 0 . 0 0 0 . 0 0 

469 0 . 0 0 0 . 1 5 
34 0 . 0 0 0 . 0 8 
7 5 0 . 1 1 0 . 3 6 
36 0 . 0 2 0 . 0 0 

9 0 . 3 8 0 . 2 8 
13 0 . 0 0 0 . 0 0 

9 0 . 9 9 0 . 9 4 
216 0 . 0 2 0 . 0 0 

88 0 . 6 7 0 . 1 3 
6 7 0 . 1 7 0 . 0 0 
8 8 0 . 3 0 0 . 0 0 
28 0 . 3 3 0 . 0 0 

F - c o e f 
- . 0 9 4 5 
+ . 0 0 5 2 
- . 3 1 4 2 
+ . 2 5 0 7 
- . 0 0 2 4 
- . 2 6 9 6 
- . 2 2 9 3 

- 1 . 3 2 2 8 . 4 3 1 8 
+ . 2 8 9 7 . 2 7 2 7 
- . 1 5 9 0 . 1 2 4 6 
- . 1 4 4 3 . 1 3 9 9 
- . 1 7 0 7 . 2 4 6 1 
- . 4 2 0 7 . 1 1 9 3 
- . 8 3 8 3 . 3 0 6 0 

. 0 5 6 7 

. 0 6 1 6 

. 1 9 9 1 

. 2 8 0 0 

. 1 9 3 9 

. 2 8 9 3 

. 4 3 0 3 

C 
- 5 . 0 
1 2 . 6 0 . 0 5 
1 4 . 2 - 0 . 0 1 

- 2 2 . 8 - 0 . 0 2 
0 . 6 0 . 0 0 

1 2 . 0 
- 2 . 2 
1 7 . 5 
- 0 . 5 
3 3 . 6 
1 5 . 0 
1 7 . 0 
1 9 . 1 

2 . 6 

t h e p a n g l e ^ 
W Pi/X ) Ρ(>Δ) C 

0 . 0 0 0 . 1 6 0 . 0 1 5 . 2 
0 . 1 0 0 . 0 5 2 . 3 
0 . 0 8 0 . 1 7 - 3 . 7 
0 . 4 4 0 . 0 9 - 6 . 0 
0 . 1 6 0 . 8 5 6 . 2 
0 . 0 0 0 . 0 0 2 2 . 0 
0 . 0 7 0 . 1 4 - 3 . 0 
0 . 0 0 0 . 0 0 0 . 3 
0 . 8 0 0 . 9 9 0 
0 . 0 0 0 . 0 0 3 3 . 0 
0 . 0 0 0 . 0 1 6 . 1 
0 . 0 0 0 . 0 0 2 2 . 6 
0 . 5 2 0 . 5 9 - 0 . 7 

0 . 3 1 
0 . 2 5 
1 . 0 
0 . 1 4 
0 . 1 7 
0 . 1 3 
0 . 1 2 
0 . 3 3 
0 . 5 6 0 . 1 7 0 . 4 8 - 2 . 3 

χ s u p e r c l u s t e r l a t i t u d e | b | < 3 ; xx o u t s i d e the main r i d g e and | b | > 3 . 

axes are a l i g n e d with the s u p e r c l u s t e r p l a n e , / i i i / the a l ignment i s 
observed both in the d i s p e r s e d component and dense ly populated r e g i o n s , 
/ i v / i n the same s u p e r c l u s t e r p a r t i c u l a r s u b s t r u c t u r e s can have 
d i f f e r e n t o r i e n t a t i o n , / v / the a l ignment o f both i s o l a t e d and double 
g a l a x i e s i s s i m i l a r t o t h a t o f o t h e r o b j e c t s p l a c e d i n the same 
s u b s t r u c t u r e , / v i / the p r o j e c t i o n s o f ga laxy r o t a t i o n axes tend t o 
p o i n t towards the main s t r u c t u r e s . In the LSC they are d i r e c t e d toward 
the V i r g o c l u s t e r centre and in the Coma/A13g7 supercluster they are 
grouped in the r e g i o n corresponding t o o i f (10 , 1 5 ) . In the Perseus 
s u p e r c l u s t e r the excess in the d i s t r i b u t i o n o f thg η_ ang le i s observed 
w e l l b e f o r e s t u d i e d r e g i o n and extends t i l l 7 , encompassing the 
northern par t o f Gemini-Lynx s u p e r c l u s t e r . 

The observed al ignment o f ga laxy r o t a t i o n axes with the main p lane may 
be an a r t i f a c t o f the p e r p e n d i c u l a r i t y o f ga laxy p lanes wi th r e s p e c t t o 
the v e c t o r s toward the c e n t r e s o f s u p e r c l u s t e r s . The p r e s e n t a n a l y s i s 
does not a l l o w f o r d i s c r i m i n a t i n g between these two p o s s i b i l i t i e s . In 
the framework o f convent iona l s c e n a r i o s o f ga laxy o r i g i n the r e s u l t i s 
incompat ib l e with the i so thermal s cenar io ,wh ich p r e d i c t s a n u l l r e s u l t . 
The a l ignment o f r o t a t i o n axes wi th the s u p e r c l u s t e r main p lane i s 
o p p o s i t e t o t h a t expected in the turbulence theory and i t i s c o n s i s t e n t 
with the d i s s i p a t i v e models o f g a l a x y format ion . The ev idence f o r the 
top-down s c e n a r i o i s however weakened by the presence o f d i f f e r e n t k ind 
o f a l ignment in some s u b s t r u c t u r e s c o n s t i t u t i n g s u p e r c l u s t e r . 
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