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Prechodova oblast }'

mezi chromosférou
(10" K) a koronou (10° K)

(doppler-shift), vyvoj
@ S vyskou se
nehomogenity stiraji —
rozpinajici se trubice
magnetickeho pole?
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Total Solar Eclipse 2006 © 2006 Miloslav Druckmiller, Peter Aniol
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Slozky korony

d @ F — Fraunhoferovy cary @ T —termalni emise Castic
@ K — kontinuum — vysoka prachu
teplota, Cary rozmyty
pohyby
- Polarizovana
e ThomsonuV roz pty| AFRL NSO/SP CORONA
na volnych fitahsty
elektronech L
@ E — emisni
- Vlastni zareni, velmi .
slaba Fe X
- Zakazane Cary | s
v opticke oblasti
spektra 0.00
e Zelena korona Radii = 1.15, 1.25, 1.35

_  ,Koronium® = Fe X
T R
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Empiricky profil intenzity

Pro Thomsonuv rozptyl:

F-korona
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Total Solar Eclipse 1995 © 1995 Vojtech Rusin  © 2004 Miloslav Druckn

Maximum (2003) —»




AFRL NSO/SP CORONA

Intensity
312

16:271 UT

Fe X

Intensity
22.69

L (.00

Radii = 1.15, 1.25, 1.33

15:05 UT
Fe XY

14May04

L (.00

Radll = 1.15, 1.25, 1.35




Zelena korona
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3 Ohiev korény proudy podél smyéek b, »

@ Priest et al. (2000)

@ Ohrev je balancovan
teplem vedenym podél
smycek, diskutovany
ruzné zdroje energie

5 CCTOBER 1992

Exposure : 19.1 secs
Filter Al.1
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Kolik energie je potreba

@ Kolik energie je potreba
dodat v jednotlivych
sektorech pozorovani
korény z 26. 8. 1992

- AR = aktivni oblast
- QS = klidné Slunce
- CH = koronalni dira
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Coronal Heating Models (adapted from Mandrini et al. 2000)

Physical process References
DC Stressing and Reconnection Models:
— Stress-induced reconnection Sturrock & Uchida (1981)
Parker (1983, 1988)
— Stress-induced current cascade Van Ballegooijen (1986)
— Stress-induced turbulence Heyvaerts & Priest (1992)

. AC Wave Heating Models:
— Alfvénic resonance Hollweg (1985, 1991)
— Resonant absorption [onson (1978, 1982, 1983), Mok (1987))
— Phase mixing Heyvaerts & Priest (1983)
— Current layers (Galsgaard & Nordlund (1996)
- MHD Turbulence [nverarity & Priest (1995b)
— Cyclotron resonance Hollweg (1986), Hollweg & Johnson (1988)
. Acoustic Heating: Schatzman (1949)
— Acoustic waves Kuperus, lonson, & Spicer (1981)
. Chromospheric Reconnection: Litvinenko (1999)
. Velocity Filtration: Scudder (1992a.b; 1994)
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3-D simulace (Gudiksen, Nordlund) }' :

} @ Magnetické pole AR 9114 — potencialni
extrapolovane, merene rychlostni pole — ze sledovani
granuli

@ VAL model atmosfery

@ Realisticka fyzika (vodivost plazmatu, zarivé
ochlazovén )
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N _' Synteticke ,,snimky“ TRACE -1' » :




@ 3-D MHD, with observed photospheric velocities
and an actual AR magnetic field unavoidably
produces a loop-structured, million degree corona

@ Additional improvements can only increase the
heating

- Increased numerical resolution
- Emerging flux
- Systematic AR velocity fields
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Mini, mikro, nano

Energie [J]

Teplota [MK]

Hustota elektront [m™]

Velké erupce

1 023_1 026

8—40

0,2-2x10"

Mikro-erupce

1 020_1 023

1-8

0,2-2x10'

Nano-erupce

1 017_1 020

1-2

0,2-2x10"




| @ Polovina 20. stoleti -- ,slunecCni Casticové zareni” jako
prostredek k vysvetleni geomagnetickych bouri

@ Geomagnetické boure — narust meziplanetarninho
magnetickeho pole obvykle dva dny po erupci

- Musi existovat jakési elektrické spojeni mezi Zemi a
Sluncem

™ 2 1950 — Biermann — iontové stopy komet mifi vzdy od
E  Slunce

- Existence stalého toku Castic, ktere to umozni, energie
fotonu nestaci

- Potreba velkych rychlosti a velkych hustot (nefyzikalni)
g @ Chapman (1957) — staticka korona
} @ Parker (1958) — dynamicka korona




Pomaly —
uzavrene pole,
cca 400 km/s

Rychly —
otevrene pole
(koronalni diry),

cca 700 km/s

Explozivni
udalosti —

rychlost az
1200 km/s

Ulysses —
sonda na
heliopolarni
draze

ULYSSES/SWOOPS

Los Alamos
Speee and Atmospherle Selences

ULYSSES/MAG

Imperial College
®Outward IMF
@®Inward IMF

EIT (NASA/GSFC)
Mauna Loa MK3 (HAO)
LASCO €2 (NRL)
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+—Bow Shock
" —Heliosheath

r

wp Voyager 1

/ s===Tarmination Shock
.
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Heliopause .

Heliosphere
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Struktura heliosféry

} @ Termination shock (terminacni vina)- nadzvukovy
slunecni vitr je zpomalovani pod rychlost zvuku
pusobenim mezihvézdného prostredi

@ Heliosheath (heliosfericky plazmovy chvost,
heliosféricka obalka)— oblast podzvukoveho
slunecniho vétru, vliv okoli zpusobuje tvar ,komety

13

@ Heliopauza — prime setkani obou medii, hranice
heliosfery

@ Bow shock (Celni razova vina) — heliosfera se
pohybuje mezihvézdnym prostfedim, na jejim Cele
vznika turbulentni oblast, v niz je zvyseny tlak
zpusobeny pohybem heliosféry — razova vina




Oort Cloud

!E‘dga... = Edge
of - 7 a—Centauri
Local - G Cloud? '
Cloud? =«
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Rozhrani polarit
meziplanetarniho
magnetickeho
pole (IMF)

Pole ma tvar spiral
(dusledek rotace
Slunce)

- Parkerovy
spiraly
Proud celkove

~3 GA

Vede k sektorové
strukture IMF
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Perspektivni obor
- Hodneée penez

-, Aplikovana slunecni

fyzika®
Sledovani stavu IMF
v okoli Zemé

Geomagnetickeé boure
Polarni zare

onosféricke poruchy
Poruchy elektroniky

Poruchy dalkovych
vedeni

Np
(fec)

Speed [km/s)

ACE Real Time Data
Solar Wind
o 8 8 o

IMF Bz
(nT)

ACE Predicted
I:Iat (nT)

Preliminary

Dst (nT)
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May 4
1998
Univarsal Tima
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