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Thi r ty -e igh t series o f p h o t o e l e c t r i c r eco rd ings of r ad ia l veloci t ies in a deve loped 
ac t ive r eg ion h a v e b e e n s tud i ed . T h e r e c o r d i n g s were m a d e in t h e F e i l ine / 5250 A 
f r o m S e p t e m b e r 2 - 7 , 1961 , w h e n t h e ac t ive r eg ion passed a c r o s s t h e so la r d isk f rom 
E 30° t o W 42° . 

I t is s h o w n t h a t t he r ad i a l veloci t ies ave raged over m a n y r e c o r d i n g s for each day , 
i.e. ' q u a s i - s t a t i o n a r y ' veloci t ies , differ f rom zero in t h e r eg ions , w h e r e t h e m a g n e t i c -
field s t r eng th is re la t ively h igh . Besides , t h e velocity c a n c h a n g e t h e s ign ins ide a 
r eg ion of a single po la r i ty . T h e r e a re f o u n d t w o types of ' q u a s i - s t a t i o n a r y ' m o t i o n s 
for a n act ive reg ion a s a w h o l e : o n e t y p e - wi th t h e p r e d o m i n a n t l y h o r i z o n t a l m o t i o n s , 
a n d t h e o t h e r t ype - w i th p r e d o m i n a n t l y vert ical m o t i o n s ( m a i n l y d o w n w a r d s ) . B o t h 
t y p e s of m o t i o n s a r e s u p e r p o s e d by r ap id ly c h a n g i n g p e r t u r b a t i o n s w h o s e a m p l i t u d e 
r eaches (in s o m e po in t s ) 1400 m / s e c . 

P r e d o m i n a n t l y h o r i z o n t a l m o t i o n s a r e in t h e large s p o t s a n d the i r vicini ty. T h e s e 
a r e m a i n l y t h e p laces w h e r e t h e s t ress of t he l ong i tud ina l c o m p o n e n t of m a g n e t i c field 
is l a rger t h a n t h a t of t h e t r ansve r sa l c o m p o n e n t (it is a l so t r u e for t h e s u r r o u n d i n g 
reg ions) . P r e d o m i n a n t l y d o w n w a r d m o t i o n s occu r in t h o s e p a r t s of a n ac t ive reg ion 
w h e r e t h e t r ansve r se m a g n e t i c field p r e d o m i n a t e s . T h e s e r e g i o n s co inc ide w i th the 
p laces of t h e m o s t r ap id d i s i n t eg ra t i on of a n act ive r e g i o n : d i s a p p e a r a n c e of s p o t s ' 
p e n u m b r a a n d the i r m a g n e t i c fields. 

In t he reg ions wi th p r e d o m i n a n t l y h o r i z o n t a l m o t i o n s t h e d e s c e n d i n g flux of gas is 
p rac t ica l ly to ta l ly c o m p e n s a t e d b y a scend ing flux. O n t h e c o n t r a r y , t he flux wi th 
p r e d o m i n a n t l y d o w n w a r d m o t i o n s is n o t c o m p e n s a t e d a t all a n d m a y r e a c h t h e va lue 
of 8 x 1 0 4 0 a t o m / s e c . 

D I S C U S S I O N 

Maltby: How do you separate the horizontal and the vertical motion? D o you assume that the 
velocity pattern is constant as a function of time? 

Gopasyuk: As the line of sight velocity changed sign during passage of a region from the East to 
the West limb, it was considered that the flow was predominantly horizontal. When the structure 
appears similar during the disk passage but the sign of the velocity changes, it is safe to assume that 
one is observing predominantly horizontal motion. When the velocity did not change sign, it was 
assumed that the motion was predominantly vertical. 

Sehroter: A s far as I understood you get the result that motions in this spotgroup are often more 
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or less perpendicular to the direction of the magnetic field. H o w did you get from your Doppler-shifts 
which give the line-of-sight component the spatial orientation of the motion vector? 

Gopasyuk: The answer is the same as to the question by Maltby. 
Sturrock: If gas is observed to be flowing downwards over a certain area, either gas must flow 

horizontally into this region, or gas must flow up in small regions of the area. In the latter case, the 
observed velocity profiles can be understood if the gas flowing downwards is hotter than the gas 
flowing upwards. Is this interpretation consistent with the observations? 

Gopasyuk: In every case we observe that most of the gas moves downwards, so if the density of 
the upward- and downward-flowing gas streams are equal, there must be a net downward flow. This 
is one of the difficult problems in understanding the structure of active regions. 

Bumba: If I understand correctly, large downward motions were found in places, where the dis
integration of penumbra took place, this means in such a region where both polarities were fairly far 
apart each from the other. But in such place relatively weak transversal component of the field is 
normally observed in the photosphere. The transversal components are stronger only if the distance 
of both polarities is very small. Therefore I do not understand why you speak about motions going 
mainly perpendicular to the lines of force of the field. 

Gopasyuk: At the location of the downward motion, the transverse component of the field was 
strong (1500-2000 gauss), and this was greater than the longitudinal field at this point. During the 
expansion of the region over several days, the magnetic fields weakened and the downward flow 
continued. 
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