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ABSTRACT. As a model of bright, slowly moving type IV bursts, coalescen-
ce of oblique Bernstein models into predominantly o-mode waves is proposed.
Bernstein mode instability is supposed in an adisbatically compressed plasas
within the current sheet associated with the underlying traveling coronal
disturbance.

HOBAfl IIASMEHHO/SMWCHAS MOAEJNB JUIA MONHHX MELIEHHO ABMEYIMXCSA BCILIECKOB
Iv THIIA: MexyueHHME MOmMHHX MELXEHHO IBNXymMXCS BCHaeckos IV TNO&, NHTEepnpeTN-
pyeTca Kxax pesyXbTaT CANSHNS BOXH BepmmTelisa B NpeMMymecTBeHHO OGCHXHOBEHEYD
SXEGKTPOMBTHNTHYD BOXHY. BoxEm BepEmredna pacnpocTpeHEDTCH NOX YrAOM X BHEMHE-
My MarHNTHOMy noxp. Illpeamoxaraercs, uTo BosGyxAeHme BoxH Bepumreltna npoMCXO-

AuT B amxabaTNdYeCKH Cxumammelics nxaswe TOXOBOIO cx08, BOBHMKammero BO (poETe
: KOPOR@ABHOI'O TPAHBMEHTA.

MoVt PLAZMOVO-EMISNY MODEL PRE JASNE A POMALY SA POHYBUJUCE RADIOVE zf-
BLESKY IV TYPU: Ziarenie jasnfch = pomaly sa pohybujdcich zébleskov typu IV
jo moiné interpretovat ake vysledok kumuldcie Bernsteinovych v‘ln a to najmi
do elektromagneticke] viny. Bernsteinove viny sa 3iria 3ikmo k smeru vonkaj-
$ieho magnetického poXa. Nestabilita vedidca k vsniku Bernsteinovych vin Je
spdsobené adiabatickou kompresiou plasmy v prddovej vrstve. ktoréd vamiké vo
fronte korondlneho tranzienta.

1. INTRODUCTION

Solar moving type IV bursts (abbreviated as IV Mo) are a manifestation
at long radio wavelengths of disturbances traversing the corona. They possess
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a wide scatier in properties from event to event, being comnected with coronal
tronsients of different forms and/or shock waves, or Hi ejecta in a range of
apparent velocities between 20 end 1500 km a". Brightness temperatures range
from the thermal coronsl level up to ~ 10'0 K with differing polarisation cha-
racteristics (but always o-mode domimemce according to the leading spot hypo-
thesis). The large elevetion of the source in comparison to the plasma ievel
of the undiaturbed corona repregemts one common propertly of these bursts, it
has, howerer, been shown to be comsistent with the enhanced plasma levels in-
eide the aszociated, cospatisl coronsl mess ejection in the few occasions of
sinultaneous observation. It appears questionable that am unique model may ac-
count for this bursts ¢lasa.

If one follows Duncan (1981 ) who regards the existing cbservatione as gi-
ving evidence against the interpretation of the majority of moving type IV
bursts &s synchrotron emission, then cne is left with only one detailed model
of IV Mo plasme emiszion (by Vlahos et al,, 1982). This model supposes super-
<Alfvenie upward propsgaticn of s magnetic lcop amd explains the type IV emis-
sion in a convincing wey as harmonic plasma emission of streaming end trapped
electrons inside the loop, which had bsem sccelerated by ths shock wave at the
contect surfece (though mot 21l details wers analysed in that paper). A sig-
nificant fracticn of IV Ho ie ascending with sub-Alfvenic velocities, however.
In fact, the IV Mo - velocity distribution peaks at up =400 ... 600 km s~
(ef. Kai, 1979, add there 8 events reported by Duncan, 1981 ), which may be in
the range of coronsl Alfvenr velocities or even less. The brightness tempera-
ture of slowmoving type IV bursts (K, = up/v, <1) may reach sztom K=-compa~
rable to the brighteszt faat IV Mo reported so far. The evemi of 20/21 Febr.
1979 may be considered ss sn sxtreme example with uR"-zo km a", Ty~ 10'%
and ~ 50 % o-mode polarization (<f. Duncan, 1981), Here I prepose a new plasma
emission model for the mbclau of bright (nonthermal) slowly moving type IV
bursts.

2. COALESCENCE INSTABILITY IX CORONAL CURRENT SHEETS ARD TEMPERATURE
ANISOTROPY

If a édisturbance-presumably a loop-ascemds with ll‘< 1, a current sheet
forms at its contsct surface with the surrounding medium due to the very high
electrical conductivity (e.g. Pneuman, 1974). The current sheet is unstable
sgainst tearing mode perturbations. Taking into account the stebilizing in-
fluence of streaming out aiong the sheet ¢of plasma that had been convected to-
wards the sheet with velocity vp {in the sheet-rest frame) by demanding that
the tearing mode growth time L "Aa/ 3 "(‘rv 3 be 1ess then the convection time
Tgp~L Uy 4+ one can derive M,<{i/6) A =5/€ gor tearing to oceur Ty T
Tyup = Alfvenic, resistive, and convective time scales, respectively; L-sheet
length; /5 (<<1)-plucas bets). Here smomalous resistivity is assumed in <
The row of current filsmenta produced by the tesring mode is again unstable
with respect to cozlescence. If the magnetic field is nearly sntiparallel on
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both sides of the sheet, then the plasma in and between the current filaments
is compressible, and coalescence may proceed on the fast time scale ‘C’A in-
volving adisbatic compression of plasma perpendicular to the masgnetic field

in snd between filaments (Tajima et al., 1982). This compression will de suf-
ficiently rapid to produce anilotropie tempersture ( A = T,/Ty>1) of bulk plas-
na if filement diameters 1<<84° 4 2 nfpi ars involved (1 1-10: mean free
path). Compression factors < 50 have baen found in nunericul simulation (Ta-
Jima et al., 1982). Already for AX 3 electrostatic electron cyclotron harmonic
waves (e.s. ECW) will grow immediately, first of all in the lowest harmonic
band (0.5<w/w  <1) at 015k, oy 2k, lr 51y Fog = (Tu/m) % e0,,, and
will reach the saturation level 32/(8‘? ThT,)~6.10" “4"in a few cyclotron periods
(Gitomer et al., 1972).

3. BRADIOEMISSION

Fulfilment of the resonance conditions
K=k +k, «)= w"(s,) +o’ (k)

for coalescence of two e.s. EC',CU (x' 2), into radio emission w (k), G'= o3
x, seems poasible at first sight (and m be verified exactly using numeri-
cally obtained dispersion curves). It relies on the fact that the e.s. ECVW are
excited with cylindrical symmetry as vell u in both regions k‘ 1 S0. So it is
easy to find psairs with ko= -k, and co %z ew /2. Thin is an advantage of the pro-
pond mechanism. On tho other band, w <2wf<2w is required, 'hero

cut ce
m'(0 P =cup02/ ) is the cutoff frequency of modeU . One has w cut
(‘7‘/2 P)= P"ch,w cut(OP) =0, = (1 + 4R/ 2e1)e0 /2, 0%y meo , =

=, ¢+ snd finds P <6(4) for partllel (perpendicular) o-mode escape and

P <2 for x-mode escape, which explains the o-mode dominsnce. These conditions
are rather stringet and appear to conflict with average coronal models of
density and field strength, but they may just be produced by the compression
which lowers P. With compression factors of 5-10, twice the Newkirk (1967 )~
density, and field strengths near the upper limit of the spread in Dulk and
McLean (1978), o-mode emission at 80 MHz can be obtained at heights hSZR'
above the photosphere, consistent with observations.

Since both coalescing waves possess a high, nonthermal level of electric
energy density, the observed brightness temperatures are readily explained. I
derive Tb<10’21( in the companion paper (Kliem 1986). Consequently, salowance
is made for rather dilute sources that contain only a number of coalesced fi-
laments, each one radiationg a few collisiom times only, being convected away
slong the sheet snd refreshed by new elementary coalescence events of old or
new filaments below the instrumental resolution.
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