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ABSTRACT

A solar radio spectrograph for monitoring solar radio emission was installed at Ichon
branch of Radio Research Laboratory in 1995. The spectrograph consists of three dif-
ferent antennas to sweep a wide band of frequencies in the range of 30MHz ~ 2500MHz.
We have developed the operating software for the acquisition and the analysis of solar
radio data obtained by solar radiospectrograph in order to carry out active solar radio
observational studies. It was found that by using our software, we could have very good
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solar radio data for a sequence of three TYPE III bursts observd on 4 Nov. 1997. In

this paper, we show the radio spectrograph and the result of the observation by its
operating sofrware.

1. M2

A7 9 AR drEe] A Baloish T TRy BAwFl ool LA TN $5F
oz WS BHZ Y (radio burst), X-4, 345}, DelUA YA Fo] JS WA kA
Zo] 9@ e FEe o] A7E B8 EUV, XY #53} 0 2o} $587 A7 (Prestage

et al. 1994)ell Wt=A] @ FRTH B AAF WP L Eoo] T AF U Auzed 238
AEHY /Y% 72, 223 AFA ] G2} 27 1A 9} o] AA TR 7HR] RBoE EF

2 =

ol A 3(Wild et al. 1963, McLean et al. 1985)%] 1. gl c}.
i—’FPJ Culgooraﬂ- A B Hiraiso & $F87 L E $£8sl1 Q= 429 74252 1990

AAE A537] 93l 29 20 YeERG vlel Zo] Foi o

F873 sl g ?‘i?‘q] g Yot AT L

EEWN?Jﬁ JWﬂEEquﬂﬂ?}

Hl'

8 o o .J]m

Microwave Decimetric
iBurst < Continuum

FREQUENCY (MH z)

TIME SINCE FLARE (minutes)

YL Balo] M4 ¥ 2%t AT Zdel 4YRE.



322 CHO et al.

T dEGE DEAA LEA A RS E g dddE FYL, TV 53 22 Q@A
Al 4] Hybrid-combiner, BPF(Band Pass Filter), 712] 3. LNA(Low Noise Amplifier)& A3 A3
H B4 Medd

J2ut ol A £ AdolHE #3, AAstn BY AT & e & AT Egoje] B
AR A AL A7 AT 42HQA HZAFI) YA Zaginh olo] 9E ¢z z2
2% 7143} IDL(Interactive Data Language)& ©] 838} ete|ite] Ao}, AftgZxigel HE
Aol 7o AZEYOIE EXH R NUFo 2N $FERGEE I BEAANQ yUA gy
FAT7 b AT LY 2 XES O ES o] &5l Al BEe]) B A3 A& o7 uwhgd 37)
©] TYPE III burst& #3% < AU}

2 dFolM e AT T 52 A3 AnEP A2 245 B0 de) At 9F

SdlolE o =3, A, E24E A8 MdE &8 AZEYO] 18lx o] 8 o] &
A o,

lmueL'

0,

E._, _1|)1.

@ Qe S8} B
@AY BEEHE o
2. NAE 74 U 84

Ao 74 o]l B4 e FA T 3A) 282 19 33} Zo] 30~100MHz, 100~500MHz, 18] 11
500~2500MHz9] Fo,i & 418 4= 9l = 8 U (Ichon Radio Spectrograph ; IRS-1, IRS-2,

T 1 T T
ichon
( ] Hiraiso
f ] Nobeyama
[ T j Culgoora
Ondrejov [ | [ ]
Bleinen l ]
[ | Weissenau
f___ -J Sagamore Hill
T 7777 Learmonth
E::._ Palehua
| - 1 | 1 1
10 30 100 300 1000 3000 10000

Frequency (MHz)

IY 2. AR AHAAYE Y ste AFAEY] AABS QAR T



ICHON SOLAR RADIO SPECTROGRAPHIC SYSTEM 323
IRS-3)7} AW EH EA7]|(R4131D)E T4 = o] QUth o] & v dFAAM d=7A P& FE
o o8 Alatd B A4 1223 E gt oz FEHL e FEHAe THA
+175°, L= -5l 4] +185°0] 1] +£0.005°9] FERAGEE zreth
IRS-1- 30~100MHz9] thg & 4418 4= Qe 15709 2242 FAE 23t ti437] eterteld
HPBW(Half Power Beam Width)+= 60°°] 1L, ©] 5(gain)°] 10.33dBE2A] Hn3dl= F AR A4H
g2 FAEt) ¢=Ag 2.9 AP s 90°4 ™ S Hybrid-combiner® A X WA &9 482 v}
AA Frt o] ¢ AATE AN Wl 53], AFodFAA AT el JTFE wA] 947
213 30~100MHzS] BPF& A XAl =™ 45dBe] o] S& 23 8% 47} 1.3dBQ LANS £3] X
93 47 2" ER B g dh
&g IRS-2+& 100~500MHz8] 2t H & ZHe 37 10me] Meshd et} teluz A 23 %
o] 207F A2 FAE wat AEF7] H = reiyr) B35 o] 9l 1 100MHz ¢} 500MHze] HPBW+=
ztzt 2009} 4.1°0] 31 o] E-L 17.5dB, 31.4dBolt}. A HE 29 A MHFAEL 90° Bl hybrid-
combinerZ 7 A o] So] 45dB, #-ZA47} 1.6dB%] LNAE E3] FEZ 5o AdEd EM7 4
#t} IRS-3& 500~2500MHz2] AN A - 2k F7 6.4m<Q 24709 & Fu|F id 2 A€ gl

1PS-1 (30- 100MHz)

cmemeemeep e ——————

\

IPS-2 (100-500MHz)

e
LEPS LY

BPF : =296 (30-100MHz) LNA : 438 $5%7] S/A: 24EY ¥47) ACU : ¢d 7534

a8 3. AAdTL ol HELY FUY AAEFAI2H T =,



324 CHO et al.

22} ettt 28 ol 237) 2442 TAE mA th577) GeV AT o} glon) 500MHzsh
2500MHzN A1 2] o] &L 27dB, 40.8dBo| 1 HPBW+ 6.8°¢} 1.4°0|t}. IRS-28} ulsizix| 2 44
22 A E A= 90° FhE Hybrid-combinerE A& o] £0] 32dB, #-&X47} 2.0dBS] LNAE £

3l 58 F AYER £47)d ¥ AT o FA FAE 30MHzol A 2500MHz9] A 1} Hlo] ] o
Bool A B2EE Ao g TV, 2t 59 93zt2o] 34 Mol Yt} o] 2|8t HoSe =
8 Bke] 3 o] A¥3 YA goud BEuolele] ol FHE F7) WEA eSS B
23 P FEHAHE TUES D ol & 2= 9L S =05}

E

fr

3. 280 oA H5

LA LHVe BFFH L TF A FE (71T Comsate] Model 100V)oll 2l&fl AR50 2 o] 2
ofFtt z2v F AFEY Jie S AA HIBESE 98 A Ho] ol JAdFH LS A
e Ho kA li]- S87A ] gt Aol AZE o7t 7= H Ve FHFHE ZUH S
I FHLFE 2Hse TS FH] A8 T A FE oy B4lo] Aot T HHEHY
& A ARl Model 100Vi= RS-232C % RS-442 £4l 22 £ 28 X {dsted] 4= A0 &8
He AZEOE 98] RS-232C Z2EF S uiE 02 Win329] $4lx]olo] #3k API(Application

Program Interface)& Al-4-3}% o). IRS-17} IRS-3-2 $18] COM1E, IRS-2&= COM2E EAlZERZ A
B h RS-232C B41E 98] A& 72 dolele] #4378 baud rate= 9600, data bit: 7bit,
stop biti= 1 bit2 22z} @37 STAT, SUNOS 22 Model 100V2] €82 % A (Comsat RSI. 1995)el
TEE B3 E ol &8t destn eyl BAAT 1% SO FRE A} £33 <t e
S AR E BT TEHY Aoz o] 9 Ze WA o2 P "

Command
%
(637 1443 127 5506 710 0.7
T 364 10M>37.1453,127 5502.188.0.°F
m 10M>149 8944 34 07940.000,2¢

(6M>143.5772.34 0765,0.000.25¢
onset
1000 & 0100 Y oM

L S S N R
~ooe e oo TAT Sendf

SUN Azimuty 150.583

10

1 150.576] ] 150.582
34.373] I — 34.378

[ ShowEye SUN Al 34.395 Show Ey.
UTC 021356 LTC [107290035 6§
| 6M Antena is working

l 1051 Antena is working

Y 4. e Aol g RUEPFE &) ALE $8 AT EQ o],



ICHON SOLAR RADIO SPECTROGRAPHIC SYSTEM 325

¥ 1. 289 EH 247|(R4131D)0] FA 87 44,

A4 IRS-1 IRS-2 IRS-3
Resolution bandwidth 100 kHz 300 kHz 1MHz
Video bandwidth 3kHz 10 kHz 10 kHz
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