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iln 8 - cm radioheliograph is plamzed by adding 17 N-S elements to the existi11g 

interferometer. The mapping speed will be one frame i1l 40 second s. It is characterized 

by its ability of correcting phase errors by data processing. 

Studies on the slowly varyng component and the radio burst has been made at 

Toyokawa by simultaneous one-dimensional observations with 3- and 8-cm comp0UI1d 

interferometers. The 3-cm radioheliograph has offered important information about 

two-dimensional radio brightness dist ributions of the sun (Tanaka et al., 1970). The 

new 8 em radioheliograph is to be composed of a T -shaped array of 3- m paraboloids 

(32 elements in E-W direction and 17 elements in N-S direction), a radiometer, a 

high speed beam sweeping device, and of a computer for controlling beam sweeping, 

data sampling a nd processing. The T shaped array will be formed by adding an 

a rray of 17 new elements in N -S direction to the present (32+2)- element compound 

interferometer at Toyokawa. The unit antenna spacing is about 6.88 m (86.031). So, 

the whole length of this antenna system becomes 213 m in E-W di rection and I 07 m 

in N S direction. This new radioheliograph is an advanced type of the one on 3- cm 

which is in operation at Toyokawa. Its distinctive features are as follows. 

I. Improved temporal resolution It takes about 40 seconds to complete a radio 

map of the sun which is composed of 4096 picture elements. The beam is swept by 

a rotary phase shifter equipped in every antenna element. In order to take radio 

pictures of the sun successively during two hours each before and after C. M.P., the 

driving frequency of the rotary phase shifters and the data sampling rate must be 

controlled precisely to follow up the changes of declination and hour angle of the 

sun. For this purpose a computer-controlled frequency synthesizer is to be installed. 

Commands for this controlling arc given intermittently, so during its unoccupied 

time the computer is available for data processing. Because of the high speed and 

unequal sampling, a buff cr memory of big capacity is necessary. 
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2. Array configttrations for various purposes Various modes of operation a re 

possible in this interferometer system as shown in Fig. I . 

(l) E- W (32+2) clement compound interferometer (in operation). 

The angular resolution is 0.4 min. arc. (B in Fig. I ) 

(2) E- W 32 clement grating interferometer (in operation). 

The angular resolution is 1.1 min. a rc. (B in Fig. I) 

(3) (E- W 32+N S 16) element T - sha ped radioheliograph (planned). The angular 

resolution is 1.6 min. a rc. (C in Fig. I ) 

(4) N-S 16 element grating interferometer with additional one element for phase 

error correction (planned). The angular resolution is 2.2 min. a rc. (D in 
Fig. I) 

(5) Two sets of E W 16- elcm ent g rating interferometer wit h additional one ele­

ment for phase error correction (planned). 

The angular resolution is 2.2 min. arc. (E and F in Fig. I ) 

It is to be mentioned that since the scanning freq uency and the data sa mpling 

rate is controlled by the frequenc y synthesizer, it is easy to change the 'shutter 

speed ' as desired. 

3. Phase error COITection of w hole antenna elemellts By observing the radio 

brightness distribution with the grating and compound inte rfe rometers simultaneously, 

it is possible to es timate the phase errors of whole antenna elements by comparing 

each spatial frequency spectrum, and corret them in the stage of d a ta processing 

(l shiguro, 1971; Arisawa, 1971). This phase-error correction method wa~ established 

for our one-dimensional interferometers. This method has become more reliable b y 

using a n iteration techn ique (l shiguro et al., 197 1). Fig. 2 shows the daily variat ions 

of the phase error thus estimated between the adjacent two a ntennas (32nd and 31st 

from the east end) of the 8- cm compound interferometer, taken during the period 

from April 12 to November 24, 1971. The upper and the lower charts show the 

results before and after ten fold iterations respectively. In the lower chart, phase 

error estimation which failed to converge within ten itera tions are omitted. At the 

moment, it is difficult technically a nd economically to a pply an automa tic phase 

control for such phase errors to the whole antenna elements, but we expect that the 

wide vari ety of the operating mode of this radioheliograph will enable us to correct 

them by data processing. With the operating modes of B, E and F in Fig. I , the 

phase error dist ribution in E- \'\' direct ion is es timated by com pa ring each pai r of 

spa tia l frequency spect ra, one coming from the grating in terferom eter tha t corresponds 

to the even Fourie r componen ts a nd the other from the phase-switch inter ferometer 

th::tt corresponds to the odd Fouri er com ponents. With the operating mode of D in 

Fi g. I , the phase error distribution in :'\ S direct ion is es tima ted by qui te tlw same 

way as in E vV di rection. 
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Fig. I. Va r ious modes of operation of 8- cm radio interferometer sy~tem . 



108 

. ·.·· . : :. .. . . .. ..... ·· • : .. : . • •• 0 

·.·. 

. ~ ;. 
. .. ~ 

/ 

APR MAY 

., .. : 
.• . 

.. 

.. 
· .. ·.·.· 

. . 
.:·. : . · .. . ·:.·· 

.... . . ~ 
.·· 

SEP --,. OCT - , NOV 
( 1971 ) 

Fig. 2. Da il y variat ion, of the phaM: error between the adJacent two antenna>. 
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