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....... Th|s work devotes to |nvest|gat|ons of solar corona and

------- solar wind plasma by the method of radio probing with ...

= very Iong basellne mterferometry (VLBI)
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wmd plasma |mplemented in 1998 OR-140
1999 __Z_QOO at wavelength 18 cm gf;ﬁ?ﬁo
""""""" 1643-223

were Carrled out at wavelength 6 cm 1741-038
""" 5 5 5 5 5 5 5 5 5 5 5 ; 5 ? ? INTAS 99.4

______ OR-140
______ | Ra__q_l_p sources were selected to beg 1555-140

at different anqular dlstances from thei 1741-038
Sun 2-40 degrees T T T T N B NRAOS530

e A T R R OT111
+ A 1643-223
ST INTAS 00.3

| 3C279
; 1622-253
- 1643-223
- 1524-136
f 1555-140
1504-167
NRAO530
1741-038

Mo |
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These observatlons were reallzed W|th part|C|pat|on of radlo telescopes
m;cluded at Low Frequencv VLBI Network (LFVN): =
| riii.... .  BearlLakes (RT-64, Russ:a)
... Puschino (RT-22, Russia),
. Hartebeesthoeck (RT-25, South Africa),
... Urumqi (RT-25, China),
... Noto (RT-25, Italy),
... Shanghai (RT-25, China),
i Svetloe (RT-32, Russia)
“and others

| 10-20 mlnutes scans were recerded usmg SZ system

Preprocessmg of VLBI data was carrled out at the
SZ-correIator at Pentlcton (Canada) |n 2003 m




The purpose of thls work was to carry out
power spectrum of output interferometer signal and to determine the
________ connection between the results of experiment and physical

........ characterlst/cs of propagat/on medlum

theoretlcal analys:s of

T ne S|gna|s recelvea al'. separatea

""""""" """""""""'antennas _ ' 5 @1(?§,t)

e o
P e

p - the basehne of the interferometer, ® — complex
------------- functlon of amplitude and phase fluctuations caused
............. by the turbulence EO und1sturbed component of ﬁeld

+

......................................................................................................




----------------------------------- * R(T)=<E(7,I)E*(I7+ 0,0OEF t+1)E (7 + 5,t+r)>~e_7
------------- - T e

: S S S e S D __ structure functlon O?fp}flasée d?iffeérelélce?
‘The power spectrum of the interferometer field signal:

*Y (QO) ~ _T R (r )e_"QO'c dt




(R(E)= exp{— 4nd’Z jF(KL J1—cos(k |V, 1)]-[1-cos(x,p, )]dKJ_}

—00

______ - spatlal spectrum B 2 |
of eIectron-dens:ty - 5 _pP T2
fluctuations : F (K) 0.033- CN(KO +K ) 2e

------------- A—-a)2/(2Na)oc) w, plasma frequency, C — speed of hght W, - the receiving ...
frequeney, N — electron density, Z — thickness of 1nh0mogeneous layer; ®, —
_____________ spatial-temporary spectrum of electron density fluctuations, C,’- structural
coefficient, K,=210/\, K,=21l, A,nl, — outer and inner scale of turbulence, Ky
Pp, Vg-projections of wavenumber, baseline and velocity of solar wind on the

""""""" sky plane

The baselme prOJectlon onto the wavefront (100- :

s__c_ale to whlch the lnterferometer 1s sensntlve
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“of phase fluctuations

5 N —tfle sitnictdre éfunéction
...... 1 Qg : : : : : : : - - - - :
Y (€)= eXps —

Agz = 2—g -halfw1dth ----------------- ------------ ----------------- (AQ) ----------- --I-n-ten-S|-ty--- f—---ph-ase ..............................

'F|| 1oh |o+| ns
Ct

phase ﬂuctuatlons of
gemlssmn m n

.............fThe ppwer spectrum of the output .........
------------- 3|gnaIY(_<20)hasthefermef 05 b ZAL
""""""'g'Gaussmn function, lndependently """""

iof the spatlal spectrum S type F(K)




V || p|:- (KV <<Q <<K V) .ot.pn%asel:ﬂlllctllvlatllons

_________ — '2' |
2 ¥

""""" Y(Q)~|1-cos £ J(EJ +1¢

_________ Vx Vx
""""""" p--themdexof thespatlalspectr um

""""""" 5 ofelectrondenS|tyquctuat|ons —

""""""" e xperlmentalspectra I 5

YI(Q) [ I ) O<QO<nV /px,

@ =[al"9 >V, /o,

__________ During obséwations spectral index took on a value

- p=3.2-4.5 depending on the angular distances of radio
.......... sources from theSun.




__ (—p+1)555555 _____ v

2 A L
Y(Q)~(ICOS(QVPJCD[(§) +K3} 2 a1

00—

1(Q)= [Q] p+3 0<Qo <nV /px, L0

""""""""" 1t

AR A i § ux'“x 11077 | | '
L A 110 ° 001 0l 1 10

~08Cillations: on spectrum-"wm-gs ----------------- N

; I | 6 _ S Py
?Fhe-expressmn shews that must be \ T QC Y */ bx sz—TSV—
/ """ FO"'r"'eva'lua'ti'an""o'f"v """" p ower o

d'ep'"cndlng on relatlon of velocﬂy and \ spectrum should be |

baselme s el cullated at wide frequency )

N Qmin - ﬁ n,n=0,1,2. \band(df>1 """ 2Hz),|e """" S hUI"t' """""""

Px . I. mtegratlontlmelsneed """"""""""" .

frequency at the break point of /. INTA8994 t2s k,z
measured spectrum Q.=nV/p,. | [INTAS00.3-£=0.1s '




é-----Weak phase fluctuatlons

experlment name: INTA599 4

__________________________ 04 December, 1999,
_______ g 0 4 .. source NRAO530,
_______ , . elongation 6=1@,
_______ % 0 | 4 =18 cm, baseline
_______ ™ . Bear Lakes (Russia) — Noto (Italy),
_______ 40 | L L L - .Integration time t=0,1 Sec.

------- t (mir) R T A S B e R S
""""""""""""""""""""""""""""""""""""""""""" S pectraIWIdthd ' —00034HZ

T o Spectral mdex . p=38

_____________ _Ex,aeﬂmenta[_spec msdonot o
__demonstrate distinct oscillations, v ' ' N
__Supposed, Me[acz_ty_ﬂuctuatzans_at _________________________ N R
_____________ solar wind were significant, that . ¢ o
_____________ provokes the smoothing of ... .. . I Lo
m/n/mumsandrendered/mpOSSIb/e ______ LTS
____________j_th_e___eyaluatzan___Qﬁ__veloatv ' S T R B I
— V: —014Hz ------ l'lni-mj n.lm n|1 I1 m
_____________ .o TS WO S F (Hz)
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‘Weak phase fluctuations

experiment name:

INTAS99.4

04 December, 1999,

source NRAO530, elongation
0=18,

A=18 cm, baseline

Bear Lakes (Russia)-Svetloe
(Russia),
Integration time t=0.1 sec.

10 I I

—3

110t 10

0.0
FHz

e -
I . B S 5 |
'

“Urumgi RT-25 -



Solar wind observatlon in 2004 at )\—6 cm

""IIFVN """""" Evpatorla """" (RT-70Ukrame) """""" B ear """ E akes """" (RT564 """"" Russ:a), """"""

Experlment SOU RCE 6° Smm) __________
'VLBRO4.1 0534+193 7 2.5

- June, 2004 3C138 11 3.8

""""""" 5 0528+134 12 4.3

""""""" 3C133 13 54

DA193 16 5

| 3C147 26 g1

------------- VLBR04.2 03287 55 2.3

............. July, 2004 0748+126 11.7 1.5

5 0735+178 12.8 2.2

0745+101 14.2 3.5

_____________ 0738+313 15.9 1.6
VLBRO04.3 3C273 5 30

""""""" - October, 3C279 6 11.2

2004 3C270 10 3

| 1337-125 15 43 @

------------- 1127-145 18 4.6

------------- 1127-185 23 1.9




;Conclusmn

The theoretloal analyS|s nas demonstrated§ that

mterferometers S|gnal carnes; information aboUt

electron densﬂy dlstrlbutlon and solar wmd velomty

- | determ|nat|en of spectral lndex

............ Expenmental works are |n satlsfactory agreement wnth
| conclusions... of theoretlcal analysns as regards...........t.o..§

wregmarmes transportatlon |s emoarrassed oy WeaK§

velomty, as WeII as shortage of data

source signal and existing sufficient ﬂuctuatlons of

to adlust orocedure for soiar W|nd veloc:|tv evaluatlon
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