S661L Nady 22

(wusyy) 1395
00:v0 00

Yo ANSuuUL HISLIRIRIRY )

N1 ysnoay) sunededoad
weaq uoaRpP Aq LHuanbagg ewserd jo
JIUOULIBY X} [BJUIIEPUN] JB PI)RIIUIL)

s H.:u_mm..hm\muuu HO
UOLIDUULO 11 w..m:,.u ol Qﬂ
. SIMJOIJ AJSudjujf 3sang opey 111 2dAL
uonvuLiofur b
H .x . Dol 5661 Idy /2

asiooad apiao. (sinoy) 130S
as1oc s %u_. m u 00:50

SU0.J03[ [pusidyqo.L dns
buy pbvdoud wﬁ.._q_ . Hm pubIq

Ho h.w_ nio -\ 220D U ﬁ__..n”w e -\ s

\ DPUOLOD ‘x._.a o1psou b DI r\ ]

. s)sanq orped 1 2dAJ,
OISPIUI2 2POUIY, "
o e A SUOISSTUI) OIPRI IB[0S SNONdIdsuod JSoJy

- =

\SUO(SSIUIS| OlRPRY| J2|0S INOT)2
©J PSIUBA M=) A oA, BuivaLiDA




(SL6T ' I6T ‘#T Cnay -siydosgsy “ o ja ury) ,_m_;___,—

ped eunds €& OV 1 <71

/A
)sudj yjed

JUII) I5BI[ad ABJOS = |

uoIsdsIp A31002A
uoI}INA

"
Y

D1

B
—

> 1717

o,
L T A e
3=k \

ST rdv w2 ury)

SIAEM S
orpea n“
SIAEBM
Jmnusue |

uorjounjy
uonnNqLI)SIp
AJDOPIA
Pered ul ie)
-uo-dungq,




studied relative timing of remote radio & in-situ electrons

3 - classes of In-situ Electron Events
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coronal electron acceleration more complex
than originally thought

seem to be two populations of accelerated electrons
in the corona

EIT/Moreton waves seem to be at origin
of the different populations




Haggerty & Roelof, ApJ, 579, 841 (2002)
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near-relativistic e- most likely produced by a
distinct acceleration mechanism

Simnett, Roelof, & Haggerty., Ap.J. 579, 854 (2002)
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Quantative characteristics of ACE near-relativistic electrons
consistent with CME/shock acceleration from 2 - 4 Rs




e~ delays due to interplanetary transport ?

how to understand a second population of accelerated
electrons that do not generate type III radio emissions?

The observed "delays" must be produced during the
interplanetary transport of the particles

The observed "delays" in the electrons must be manifested in
the frequency drift rate of the corresponding type Ill bursts
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Looked for correlation
between type Il drift
time and "delays"

RADID DAFT TIME [min=)

10 20
ELECTROMN DELAY {mins)

Radio drift time defined as the time between the generatinn
of the radio emissions near the sun and "locally” at 1 AU

The correlation between the radio drift time and the
electron "delay" time suggests the delays are produced
during interplanetary transport

the argument depends critically on the relation of the
frequency drift rate, or exciter speed, to the "delays"




..
very simple model to determine the
exciter speed from the type III
frequency drift rate

assume that e- beam propagates along
a single spiral field line

SUN

400 km/s
spiral

N S5/C

N - \ 940 kHz
=
t = SI/ -+ I‘I/C

£ 196 kHz

fr | _—

t2=52/ +I'2/C

using this method, together with a density
model, the e- exciter speed, ., can be
precisely determined




more realistic model of the
type III frequency drift rate taking
into account the finite beamwidth

the e- beam propagates along
many different spiral field lines

400 km/s
spirals

SfC

"-'.‘..'\“‘-—- 940 kHz

L —

t = 51/ -+ I'I/C

the type I1I profile is now a superposition
of many individual source profiles

™ - i
Wiiaf 1S fi’lﬂ correct onset time?




[pouI UI0xj paje[nafed
SIdjPUIRIR ] ADINOS

(wym)am
JUIWIA[2 232IN0S YIED

WIOIJ SUONNGLIJU0D JO
uonsodiadns axe puipy e
SUOISSTUID oTpey

"
L]

(wpnjg do

_._..E_ﬁwn Furuready

E
=
3
al
g
2

e J0)IRJ UOnEMpow

ﬁﬂ _p.r __.

__1

=..utﬁ._
~afodip

ﬂﬂﬂﬂ

['aulq=--r=v

JNWIZE 22.IN0S

=
-

IZIG DINOS OTPRY UL]

WEdE U0} JO YIPIAA Ul ueiday .

_damog ofpey
- AUE[] DAY I/ ::_e UI0IJ MITA

30an0g orpey 11 2dA], 911Ul 10J [9POJA




JUIIpeIs A)ID0[IA 24, ()7 - ST B 1S933NS SUOIBAIISQO OIPRI ) HOIIIF

66| 4899420 61|
(in)ewyy
OERLL

{¥aplapniidoeqy {awjos5)

AgjEusju

L]

(U@} oWl 1IEWRIL

4

JIpeLE
AN 50T

m

e RN

or
E

srpoy woinbBuy m

.. re —=-d 4

YuYPRIS AJOO[RA c-msi
UOJ)IIP [Burpnpsue]

L4 JZYS IMOS.
apnuy Jo sasuwsnbasuoy -

<7 L jopour

II :92anos o1pea [ 2d4) 93Uy 10J PPOIN




r 1 SadjPuIRIR ]
yuawdedsip swm pue apnjijdure JUAIFIP YIm
) [GSTp dwiy) pue IpmIy JUIOIIP Y PUIA IE[OS T SOPH
JUIWIPD DINOS YIBI WOIJ SUOIINGLIIUOD JO .
.Hﬂxnnﬁ&ﬂwlﬂtﬁﬁ“‘g

uonyisodiadns st /s je ysuajur orpey R

TaMOHHC) 3 SalaliDi0, Ay iu| Sty L—500 3

auelJ mdipPy a4 . Qe woaj Maip

(1007 ‘6TI ‘L6 “12Y 12§ 2o0d§ ‘1au1ay)

11 :92an0s o1pea [ 2dA) 3j1uny 10J [PPON




Defermrnaﬁ&ﬂ gj Ezciﬁw [Zefaaiﬁ'e:
Exciter uerfacifj entfers mdsfef ﬁmagA

=) :
Toi = fsw*"qu %

~€-8,)"

{A..]'AE"I"‘E 'L-':-I:VWE

s

Viry Vi (andi nfensity profile paraa.), while keepin m&:’ﬁaﬁ'mmm frrxe.:{
unts| mode burst profile z{é‘fz ebserved rfwgf,mg;(ffé J@a{lﬁe?.

. -t 1 v 333k
L] : :_ ;uur ‘“'l.l;’: _rj \..—"‘-f To L ! f,!tl L T T T T T T I T T
(L B . «d - 1

,;;'u- =00 Ska/s 7 \\ ] 233k Mz

- 7 [ i

R 1T T

Bauts 300kefy o
Hanx h\ﬂﬁrﬂﬁ_gnwii o \
.l‘1 =z I-.'lu =
-
= s o
o
] y | 3
< Al
9 .
Carringlord = #5310 S
Arttant Cens. W 109.1 i
de = TOgA0RST v A
" = e T |
£ = Ll o
" & L] I i Sl 70 T T T T T
o 300 dkem A \ C J'i'.lil I : I : I '
YawT - mi Y r % ! F 1S RE
Sman a?"‘ﬁh;zﬁ ol eof
HH - Fay - e - I". En :
- . Y. = a0)
y . I 4 = I
' A Sl et
- - == -, w 40k
P . x X -
. I i y & 3o
e i _ .
e m e b 200,
Carringted = T5 i : 3 ’ : I I I L : 1
hrt:band Dang. = “'u 20 .I-ﬂ 60 &0
o Nao= T0a0851 - 1. Time(min}

May 28, 1980




£ )
. Pre:.'rim]n,dﬂ Cesulls
%,

Ellllllrllllil ||-||‘I||| III|lI|]|||Ip||

beam velocity {km/s) x 107

May 28 1980

'}’||I|||F|IIIIIIII||IIllIJ||r||II|||I||I .
0 10 20

1,/f{MHz)

(lssume. Emés:fa’lﬂ af lmrmmg};:" 2‘]{1"

May 18 Event:
~exeiter velo m'.'f}rj % consh = q‘f‘i . &nc{e;MmYLajf lgejuewaf_

Marert || Event

- Veloeities hi L&r %., Oulk q]"m/
- Seoms To 5&1 deceleraliom , but ervov are fdrée



Cane does not use the frequency drift along the type Il
burst, but only one point, when the type Il frequency
reaches the local plasma frequency

It is argued that that this corresponds to "local"
radiation, i.e., radiation very near the s/c

"...we suggest that any emission near the observer's local
plasma frequency is locally generated.”

Two problems:

Radiation at the local plasma frequency is not
necessarily "local" emission

Propagation and other effects can be very
important at low frequencies
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Results of Triangulation of type III burst from Wind & Ulysses
(Reiner et al., JGR, 103, 1923, 1998)
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At high frequencies the burst profiles observed at Wind
& Ulysses exactly correspondwhen light propagation
times are taken into account

At low frequencies the burst profiles are more complex
showing evidence for multiple components and even
when light propagation times are taken into account

dangerous to use low-frequency type III burst
profiles to make quantitative physical arguments




Back to the Corona
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ti];,nep[]; complex type III-like bursts
Complex type IlI-like bursts appear to be generally produced by

electrons accelerated over extended periods of time
low in corona, near the flare site

"delays" may result from complex acceleration
processes in the low corona
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Summary
Sreter /J (fr'.rﬁ:-'f arey ::Zf-*r'.rﬁ.% ord

No convincing evidence for significant delays
produced during interplanetary transport

However, need to look carefully at transport models,
particularly in comparison with the radio emissions

BT

2% velocity
“ gradient

15% velocity
gradient
¥

RAMIE RELAY {hours)

Trangit Time {mimn}

(Lin, Solar Phys., 15, 453, 1970) :
-0 0 0 40 &0 &0 100 T S

(Solar) Longitudefdeg) 1 :
. COMMECTION AMGLE (degraes)

Note different time scales: anomalous electron delays
require an ~100% velocity gradient across the beam

Probably impossible to model complex type III events

(?}J!'(er’{"f/r (/-( g 'I"A"f'{"fff}iff

Number & diversity of coronal radio sources suggest
that coronal acceleration of particles is a
very complex and multi-faceted process

Best chance for success is from multi-frequency
studies using both spectral & image radio
data, together with white-light, X-ray, EUV

Still very preliminary




