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Observation of Solar Radio Zebra Pattern Modulated by Propagating Fast Sausage Wav
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Zebra patterns (ZPs) are one kind of fine structures observed in type IV solar radio bursts. In the dynamic spectrum, they loo|
as a number of nearly parallel stripes superimposed on the background continuum. ZPs often show quasi-periodic modulations
their time profile of intensity or stripe frequency which are known as quasi-periodic pulsation and wiggling, respectively. Since
these modulations are possibly related to magnetohydrodynamic waves in their source regions, they can be used to estime
some plasma parameters in the corona which cannot be observed directly. In spite of their high potential to diagnose the coron
plasma, the temporal variation in the frequency separation between the adjacent stripes of ZPs (delta-f) has not been studi
well. In this study, we investigated a ZP event on 2011 June 21. By analyzing highly resolved radio spectrum data from the
Assembly of Metric-band Aperture Telescope and Real-time Analysis System (AMATERAS), the temporal variation in delta-f
was obtained. We found that delta-f increases with the increase of emission frequency as a whole, which is consistent with th
double plasma resonance (DPR) model. Furthermore, we also found that irregularities in delta-f are repetitively drifting from
the high frequency side to the low frequency side. Their frequency drift rate was 3-8 MHz/s and the repetitive frequency was
several seconds. Assuming the ZP generation by the DPR model, the drifting irregularities in delta-f correspond to propagatin
disturbances in plasma density and magnetic field with speeds of 3000-8000 km/s. Taking account of these facts, the observi
modulations in delta-f can be explained by fast sausage waves propagating through the corona. We will also discuss the plasr
conditions in the corona estimated from the observational results.

BT INRE—=2 (ZP) &, IV BS—=Z MR S NS MRS DO —#E T, EEOPEH B D RRRERRICIE A 72 AN
7 MIVIEIRE S DR TH %, ZP ORERLHMOABENE, U LRI AR A 2R3, Ths ORI zP
DOBGHFRIC B ZHARAKEI CEEL TV EZZ 5N TV, BARKKEOWEED S IFEZEN R 20 0
YRR ZHEET ST EWARETH D, LIeh > T ZP OUEFIRNZ SN 7 L 7 D 75 A~ Bn 2 PR 5 L CTHEEX
BHIRE 5%, LA LAEDNS, ZPZRMOF 2EHO O LD TH 2O (A ) KT 20l Z
DIFFZENC OV TIEAISNTWIRW,, Z T TAWIZETIE 20114 6 H 2L HICHA LTz ZPBKD A f ORI
HU. 7—XMix11-> 7, KPR E AMATERAS TEIIE iz AT bV W CRaREE O JE AR (A
f) &ZDORHZEE) ZFNTz, BRI, BEERED E < A2ICDoN, A FIEREL ks Ty fEah R 5Nz, T
NiZ. zZP DFEKEHE & LU TH 117 double plasma resonance (DPRYVIC K » TR T&E %, —J57T. A f OARYE—HE
WD SEEEBEAN R 7 R LTW0WB T &, £Z0 R 7 MEEDHERIAMICRED UL TS T &
oo le, B FY 7 M3 3-8 MHz/sFEEE, #0R UEMIZBIEE TH >, DPRETIVZIRET 5 &, BllE
N7z A f ORE—HEEIE, 3000-8000 km/SCRHt I 5 H - Wil DEELTH % LEINT E 5. TORMRIE. ATfHTLY
=TI > TR % fast sausage modBREAURAIENIC K > TEHSN T VWS T L 2R d %, £z, EEERED
LEEINZI0FDT I ARBREICOWVWTE#EMT %o



