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The possibility to study magnetic field of the Galaxy calculating corre-
lation or structure functions of synchrotron background radio emission have
been known long ago (Kaplan and Pikel’ner (1963); Getmantsev (1958)).
But this method had not been as popular as other methods of magnetic field
studies. However theoretical calculations made by Chibisov and Ptuskin
(1981) showed that correlation functions of intensity of synchrotron back-
ground radio emission can give a lot of valuable information about galactic
magnetic fields because of the intensity of synchrotron background radio
emission depends on H; . According to this theory correlation C(6,¢) and
structure S(6, ¢) functions of intensity, as functions of angular separation
0 between two lines of sight and position angle ¢ on the sky between this
two lines of sight, can be presented as a sum of isotropic (not dependent
from angle ¢) and anisotropic parts:

C(8,9) = Ci(0) + Ca(8) cos(2¢)
S(6,¢) = Si(6) + S.(8) cos(2¢).

The anisotropy of correlation or structure functions is determined by
the presence of regular component of magnetic field. Later Chibisov and
Lazarian (1987) made other theoretical calculations and have essentially
completed this method. They have shown the possibility to find correlation
functions of random magnetic field from the amplitude of anisotropic part of
correlation function C,(6). First observations of intensity of background ra-
dio emission have been made with Large Phased Array of Lebedev Physical
Institute at 102.5 MHz and the results of analysis of correlation function of
intensity have been published by Dagkesamanskii and Shoutenkov (1987)
and Lazarian and Shoutenkov (1990). In this short publication I should

615

L. Blitz and P. Teuben (eds.), Unsolved Problems of the Milky Way, 615-616.
© 1996 International Astronomical Union. Printed in the Netherlands.

https://doi.org/10.1017/5S0074180900230441 Published online by Cambridge University Press


https://doi.org/10.1017/S0074180900230441

616 V.R. SHOUTENKOV

60 60 60 60 (7~ 60 7

sof s} ] sof sof sof

wf J o} J wf wf wf 3

sof J sf ] of 30 0 ]

20} J 2o} 1 o} J 2of I »f 3

10} 3 1o} 1 wf d wf r\‘/\
e 105 g 10

° o1 oF 1 oF 4 of 3

Y ST Y ST vy S TR o S

- =10
O 60120180 O 60120180 O 60120180 O 60120180 O 60 120180
80 (7

T 60T
1 sof ]

- J wf p
- d 3} e
L 20f

k- 10

ofF

T
p

5

3
J>
coB88588
c388888

5888883

10
- 1 [') STEATIFS BTN SUTTAT I BIRYY SN Lal
0 60120180 O 60120180 O 60120180 O 60120180 O 60 120180

Figure 1. Structure function of intensity (J yz) plotted versus position angle ¢ for ten
values of separation angle 6(°).

like to present new observational data and the results of calculations of the
structure function of intensity.

The observations have been made with Large Phased Array at 102.5
MHz as part of Northern sky survey. The studied area has coordinates
from 8"00™ to 17*00™ in right ascension and from 31° to 51° in declination.
After data reduction, calibration and subtraction of discrete radio sources
the contour map of intensity at 102.5 MHz have been obtained for this area.
The map of this large area will be presented elsewhere.

The studied area was divided into nine smaller overlaped regions about
2" wide. And for all these regions correlation and structure functions of
intensity of background radio emission were calculated. Here I shall discuss
only structure functions of background intensity. Structure function of in-
tensity for the first region with right ascension from 8" to 10" is presented
at Fig.1.

The cosine dependence of structure function is clearly seen on this figure.
The phase of cosine determines the position angle of regular magnetic field
direction in this region. The structure functions in different regions show
some changes of the cosine phases and it means changes in direction of
regular magnetic field. The difference between the directions of regular
magnetic field for the first and last regions is about 50°.
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