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as the bottle is destrucled due to the instability and proceed to leak out du-—
ring the time B, (it can contain also the time of leaking from the corona
(Bazilevskaya. and Vaghenwk, 1981) and the diffusion timE,). Particles of PC
start to escape at time,finz 8 min, i,&, before the bottle opening and are
eventually linked with the shock propagating ahead of bottle {Cliver et al,,
1982; Borovkov et al) 1987), Ejection of SCR fo the interplanetary medium
must proceed on the coronal altitudes 1-1.5 R@ where the open field lines
appear (Korzhov, 1982).‘Taking into account the shock altitude at the time
of type H beginning (0.2 R, Mullan, 1983) - presumable time of accelera-
tion , one can obtain the velocities of radial transport for the PC (Bn=8min)
and DC (Bp=30 min) being 1200-2000 and 200-50Q0 kmfs, Such velocities
are characteristic accordingly to the shock and the transient which is con-

nected with the magnetic bottle (Schatten and Mullan, 1977),!
5. MODEL OF FROMPT COMPONENT ORIGIN

All the considerations cited above give us convincing evidences of
the existence of two coinpdnents: a prompt and a delayed one in the relati-
vistic SCR events, Properties of the delayed component are studied rather
well, they are accounted well enough by the model of magnetic bottle, (Mul-
lan, 1983). 7The physical model of the prompt component origin must in
turn account all- the noted above characteristics:
1, Ejection of PC from the corona begins before the bottle c;pening
(Fig, 3);
2, generation of PC proceeds on the open field lines (fast rise and drop -
of intensity,ishm:t duration of. increase);
3. anisotropic c_.ha.racterl of PC ejection (Miroshnichenkc, Sorokin, 1987,
1989), see Fig.! 73
4, specific mechanism of fast acceleration on the open field lines (impuil-
sive increase, anomally hard energetic spectrum of PC (Miroshnichenko, So-
rokin, 1987,1989);
5. possible physical agent‘respom‘aible for the PC generation—-coronal
shock (Cliver et al, 1982; Borovkov et al; 1987) .,
One more fact should be added which may not be fully understood at
a first glance :
6, ' the flafes in which PC have been registered aveoid the heliolongitudes
of good connection (350° - 60°W), Cliver et al,, 1982, Borovkov et al, 1987),
The modél of PC origin must also account for the real structure of
coronal magnetic field (Fig.8, Korzhov, 1982), Open magnetic field lines

are formed under the influence of solar wind into.the structures like the co~

ronal streamers belted the Sun and transforming into the heliospheric cur—
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rent sheet at large distances, The open structure of the magnetic fielid in the
sheet makes the particles quickly leave the Sun, At the same time they will
be affected by a fast azimuthal drift under the action of the normal toc mag-
netic field componenit of speed ~ Fig.9,'The value of this drift speed is .

Vd A 0.6=0,7 ‘V_L (Fisk and Schatten, 1972).'As it was noted above, the PC
ejection begins at the moment of the shock arrivgl to the open field lines re-
gion (the base of the current sheet of the streamer - Fig.S)_"‘A possible mo-—
del of PC generation accounting for all the above numbered properties (1-6),
the real structure of the coronal magnetic field and the character of the par-
ticle movement in the neutral sheet are shown in Fig.!'10,'Coronal shock
advancing before the expanding bottle heats the current sheet of a streamer’
(which may originate from the same active centre) causing fast reconnection
and acceleration of particles (hatched region) inside it {Mullan et alL, 1984&),
Some estimates of maximal energy gained by protons in such a kind of acce-
leration give 1,8-3,7 GeV (Perez-Peraza, 1986).! The accelerated particles
leave the Sun along the current sheet undergoing 5iml.llfl.aneously the aiimu—
thal drift (Fisk and Schatten, 1972),'By such a drift one can explain a.
seemingly paradoxical fact of a delayed arrival of the first particles in well-
—connected (HGOOW) events (C].iver et al.,‘“ 1982).=The direction of this drift
depends on polarity of the general magnetic field of the Sun and for the si-
tuation shown in Fig.5 the drift will have a WE direétion.lThe Sun's general
magnetic field had the polarity of this sign in 1982-1989 (impulse-like events
of 7.12,82 and 16,02,1984 given in F‘ig.i occurred near the western limb and
behind it).d Such a regularity in the direction of drift. (EW or WE) one can
observe in a number of other GLE's containing PC but. it is hard to. recog~
nise a clear regularity as a whole, for all cases, It is possible that

the local magnetic fields near the Sun play in this efi'e_ct-' the deterministic
role, In particular, this must take place in the years near. the inaximu_m of
solar cycle when the current sheet has a very complicated form and is lo-
cated mainly in the vertical plane (Korzhov, 1982, 1983), Besides, diverging
field lines remain radial up to ~ 20R, (Korzhov, 1977, 1982) hence the par-
ticle flux at this distance should be significantly collimated, It is indirectly
confirmed by the PAD calculations (Miroshnichenko and Sorokin, 1987) near
the Sun., On.the other hand, because of its'large dimensions (~100°) the
magnetic bottle is expected to give rather isotropic’ particle flux at the open-
ing,

6, CONCLUSIONS

Analysis of experimental data along with the characteristics of relativistic

SCR near the Sun led to conclusion about the existence of two (maybe inde—
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pendeqt)_components : prompt (PC} and delayved (DC) ones in the relativis~

tic SP_E’é. DC has the isolropi.é: PAD and relatively soft enérgetic speclrum,

Its passible origin is the magnetic botlle opening over the wide area (60~100°)
in the corona, PC is characierized by hard energetic specirum and large ani- '
sotropy. Ejection of PC from the corona begins ‘' 30 min before the bottle open-
ing. A possible way of PC generat-ion is the particle acceleration in a current

sheet of coronal streamer disturbed by a flare induced shock wave,’ 3
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Fig.1. Time-intensity profiles of GIE's
registered in 1981-84 on the NM Apatity.
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Fig.2. V- T analysis of SPE's (Fig.1).
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Fige4. Prompt (A) and delayed (B) components in the
18.11.1968 GLE. B=0" mean IMF direction
(Duggal et al., 1971).
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Fig.5 Reconstructed
tine profiles of
relativistic particles
ejection from the
corona for SFE's
19.11.1942(1), 7.12.
1982°(2) and 23.02.
1955(3), (Miroshnichenko
and Sorokin, 1989)

Fig.6. Differential ener-
setic spectra reconstruc—
ted in origin(intensities
in arbitrary upits) for
the SPE's 19.11.1949 (1)
and 7.12.1982(2,3), kiro-
shnichenko and Sorokin,
(1989).
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Fig.7. PAD for 16.02.
1984 GLE observed at
the Earth (1), and the
one reconstructed near
the Sun for two diffe-
rent values of 8% square
mean angle of scatte—
ring (curves 2 and 3,
respectively, Miroshni-
chenko &and Sorckin
(1987 b).



Fig.8. Coronal megnetic
field with the neutral
current sheet (Korzhov,
1982).
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Fig.9. Schematic picture showing
the motion of energetic protons
in a currenfsheet (Fisk and
Schatten, 1972).

Fig.10. Possible model of prompt component generation.
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