
ȷɔɑɓɋɝɓɡɋ ɐɔɗɒɎɝɋɗɐɎɋ ɕɖɔɋɐɘɡ 

75 ɑɋɘ 

SOHO   Solar  Orbiter  
Parker S olar  

Probe  

Ȩ.Ȫ.ȰəɍɓɋɜɔɈ (ȮȭȲȮȶȦȳ) 



 

1960  
ȱɋɓɎɓɗɐɆɥ ɕɖɋɒɎɥ ɍɆ 

ɎɗɗɑɋɊɔɈɆɓɎɋ 
ɖɆɊɎɆɜɎɔɓɓɡɛ ɕɔɥɗɔɈ Ɏ 
ɒɆɉɓɎɘɓɔɉɔ ɕɔɑɥ ȭɋɒɑɎ Ɏ 

ȱəɓɡ 

 

Ⱦ.Ⱦ.ȪɔɑɉɎɓɔɈ  

ȳ.Ȩ.ȵəɞɐɔɈ 
3 -ɏ Ȯȷȭ 

ȷ.ȳ.ȨɋɖɓɔɈ 

Ȧ.ȫ.ȽəɊɆɐɔɈ 



ȳȮȮɅȺ Ȳȩȹ Ɏ ȮȭȲȮȶȦȳ ï  
ɓɆəɐɆ  ɐɔɗɒɎɝɋɗɐɔɏ ɕɔɉɔɊɡ 



ȵɖɔɇɑɋɒɡ ɚɎɍɎɐɎ ȷɔɑɓɜɆ 

Å ȲɋɛɆɓɎɍɒ ɒɔɊəɑɥɜɎɎ ɗɔɑɓɋɝɓɔɉɔ ɜɎɐɑɆ, ɋɉɔ ɊɑɎɘɋɑɢɓɔɗɘɎ Ɏ 
ɆɒɕɑɎɘəɊɡ. ȷɘɖəɐɘəɖɆ Ɏ ɊɎɓɆɒɎɐɆ ɒɆɉɓɎɘɓɡɛ ɕɔɑɋɏ Ɉ 
ɕɖɎɕɔɑɥɖɓɡɛ ɔɇɑɆɗɘɥɛ ȷɔɑɓɜɆ Ɏ ɊɋɏɗɘɈɎɋ ɊɎɓɆɒɔ-
ɒɋɛɆɓɎɍɒɆ. 
 

Å ȸɔɓɐɆɥ ɗɘɖəɐɘəɖɆ Ɏ ɊɎɓɆɒɎɐɆ ɗɔɑɓɋɝɓɔɏ  Ɇɘɒɔɗɚɋɖɡ, 
ɓɆɓɔɈɗɕɡɞɐɎ Ɏ ɒɋɑɐɔɒɆɗɞɘɆɇɓɆɥ ɆɐɘɎɈɓɔɗɘɢ Ɉ ɗɔɑɓɋɝɓɔɏ 
Ɇɘɒɔɗɚɋɖɋ. 
 

Å ȲɋɛɆɓɎɍɒɡ ɓɆɉɖɋɈɆ ɗɔɑɓɋɝɓɔɏ ɐɔɖɔɓɡ Ɏ əɗɐɔɖɋɓɎɥ 
ɗɔɑɓɋɝɓɔɉɔ ɈɋɘɖɆ. 
 

Å ȸɖɎɉɉɋɖɓɡɋ ɒɋɛɆɓɎɍɒɡ ɓɆɎɇɔɑɋɋ ɒɔɟɓɡɛ ɕɖɔɥɈɑɋɓɎɏ 
ɗɔɑɓɋɝɓɔɏ ɆɐɘɎɈɓɔɗɘɎ -  ɗɔɑɓɋɝɓɡɛ Ɉɗɕɡɞɋɐ Ɏ ɈɡɇɖɔɗɔɈ Ɏ Ɏɛ 
ɈɑɎɥɓɎɋ ɓɆ ɉɋɑɎɔɗɚɋɖə Ɏ ɐɔɗɒɎɝɋɗɐəɤ ɕɔɉɔɊə. 
 

Å ȲɋɛɆɓɎɍɒɡ ɉɋɓɋɖɆɜɎɎ Ɏ ɕɋɖɋɓɔɗɆ ɣɓɋɖɉɎɝɓɡɛ ɝɆɗɘɎɜ Ɉ 
ɉɋɑɎɔɗɚɋɖɋ. ȺɔɖɒɎɖɔɈɆɓɎɋ ɖɆɊɎɆɜɎɔɓɓɔɏ ɔɇɗɘɆɓɔɈɐɎ Ɉ ȴȰȵ. 



11 -ɑɋɘɓɎɏ 
ɗɔɑɓɋɝɓɡɏ ɜɎɐɑ 

ȮɍɒɋɓɋɓɎɋ 
ɗɖɋɊɓɋɉɔɊɔɈɔɉɔ ɝɎɗɑɆ 
ɗɔɑɓɋɝɓɡɛ ɕɥɘɋɓ ɔɘ 
ɜɎɐɑɆ ɐ ɜɎɐɑə. 
 

ȮɍɒɋɓɋɓɎɋ ɆɒɕɑɎɘəɊɡ 
ɜɎɐɑɆ: ɔɘ 48 Ɋɔ 180 
 

ȮɍɒɋɓɋɓɎɋ ɕɋɖɎɔɊɆ 
ɜɎɐɑɆ: ɔɘ 8 Ɋɔ 14 ɑɋɘ. 

1700 -  1800  

1800 -  1900  

1900 -  2002  

ȸɖɎ ɗɘɔɑɋɘɎɥ ɓɆɇɑɤɊɋɓɎɏ 



ȷɘɖɆɘɋɉɎɥ ɗɔɑɓɋɝɓɡɛ ɐɔɗɒɎɝɋɗɐɎɛ ɒɎɗɗɎɏ 

ȨɓɋɣɐɑɎɕɘɎɝɋɗɐɎɋ  

ɓɆɇɑɤɊɋɓɎɥ 

ȮɍɒɋɖɋɓɎɥ ɈɇɑɎɍɎ  

ȷɔɑɓɜɆ.  

ȳɆɇɑɤɊɋɓɎɥ Ɉɓɋ ɑɎɓɎɎ  

çȷɔɑɓɜɋ-ȭɋɒɑɥè. ȸɖɋɛɒɋɖɓɡɋ  

ɎɍɔɇɖɆɌɋɓɎɥ ȷɔɑɓɜɆ. 

ȴɐɔɑɔɍɋɒɓɡɋ ɓɆɇɑɤɊɋɓɎɥ 

ɗ əɑɢɘɖɆɈɡɗɔɐɎɒ ɖɆɍɖɋɞɋɓɎɋɒ 

ȮɓɘɋɖɉɋɑɎɔɍɔɓɊ  

ȷɔɑɓɋɝɓɡɏ ɕɆɖəɗ 

ȮɓɘɋɖɉɋɑɎɔɍɔɓɊ  

ȦɖɐɆ 



ASO-S (2022)   

ȶȷ ȲȰȷ  

EUNIS  ( rocket ) (2013)  

ȰɔɓɜɋɕɜɎɥ 
ɗɔɑɓɋɝɓɡɛ ɒɎɗɗɎɏ 

ȷɔɑɓɋɝɓɡɏ ɕɆɖəɗ 



NASA + ESA + Japan  ȶɔɗɗɎɥ 

ȭɆɈɋɖɞɋɓɓɡɋ Yohkoh  ( 1991 - 2001 )  

ULYSSES (1990 - 200 9)  

ȰȴȶȴȳȦȷ-Ȯ (1994-
2001)  

ȰȴȶȴȳȦȷ-Ⱥ (2001-
2005)  

ȰȴȶȴȳȦȷ-Ⱥȴȸȴȳ 
(2009)  

ȪɋɏɗɘɈəɤɟɎɋ 

 

SOHO (1995)  

TRACE ( 1998 )  

RHESSI (2002)  

Hinode  (2006)  

STEREO (2006)  

SDO (20 1 0)  

DSCOVR( 201 5)  

Parker Solar Probe ( 20 1 8 )  

Solar Orbiter (20 20 )  

Ȩ ɗɘɆɊɎɎ 
ɕɔɊɉɔɘɔɈɐɎ 

ASO - S ( ȰɎɘɆɏ) (2022)  

Ȩ ɗɘɆɊɎɎ 
ɖɆɍɖɆɇɔɘɐɎ 

ȦɖɐɆ 

ȮɓɘɋɖɉɋɑɎɔɍɔɓɊ 

ȷɔɑɓɋɝɓɡɏ ɕɆɖəɗ 

ȷɔɑɓɋɝɓɡɋ ɐɔɗɒɎɝɋɗɐɎɋ ɕɖɔɋɐɘɡ  



Yohkoh  (1991 - 2001)  
       ɓɆɝɆɑɔ ɓɔɈɔɏ ɗɋɖɎɎ ɈɡɊɆɤɟɎɛɗɥ 
ɗɔɑɓɋɝɓɡɛ ɐɔɗɒɎɝɋɗɐɎɛ ɕɖɔɋɐɘɔɈ  



ȰȴȶȴȳȦȷ-Ⱥ  
2001 - 2005  

ȰȴȶȴȳȦȷ-Ȯ  
1 996 - 200 1  

ȰȴȶȴȳȦȷ-  
Ⱥȴȸȴȳ 2009  

ȦɖɐɆ 

ȴɘ ȰȴȶȴȳȦȷ ɐ ȮɓɘɋɖɉɋɑɎɔɍɔɓɊə 

ȦɖɐɆ  



 

"ȷɔɍɊɆɓɎɋ ɐɔɒɕɑɋɐɗɆ ɓɆəɝɓɔɏ ɆɕɕɆɖɆɘəɖɡ ɗ 
ɓɔɈɡɒɎ ɎɓɚɔɖɒɆɜɎɔɓɓɡɒɎ ɐɆɓɆɑɆɒɎ ɖɋɉɎɗɘɖɆɜɎɎ 
ɐɔɖɕəɗɐəɑɥɖɓɔɉɔ Ɏ ɣɑɋɐɘɖɔɒɆɉɓɎɘɓɔɉɔ ɎɍɑəɝɋɓɎɏ 
ȷɔɑɓɜɆ; ɕɖɎɔɖɎɘɋɘɓɡɋ ɖɋɍəɑɢɘɆɘɡ Ɉ ɓɆɇɑɤɊɋɓɎɥɛ 
ɗɔɑɓɋɝɓɔɏ ɆɐɘɎɈɓɔɗɘɎ Ɏ ɋɋ ɈɔɍɊɋɏɗɘɈɎɏ ɓɆ ȭɋɒɑɤ  
ɗɔ ɗɕəɘɓɎɐɆ ȰȴȶȴȳȦȷ-Ⱥ (2001-2005 ɉɉ.)"  
 
 
 
 
 
 
 
 
 
 
 
 
ȵɖɋɒɎɥ ȵɖɆɈɎɘɋɑɢɗɘɈɆ ȶɔɗɗɎɏɗɐɔɏ ȺɋɊɋɖɆɜɎɎ Ɉ 
ɔɇɑɆɗɘɎ ɓɆəɐɎ Ɏ ɘɋɛɓɎɐɎ 2008 ɉɔɊɆ 



              Ȱɔɒɕɑɋɐɗ ɓɆəɝɓɔɏ 
    ɆɕɕɆɖɆɘəɖɡ ɗɕəɘɓɎɐɆ ȰȴȶȴȳȦȷ-Ⱥ 
 

1.ȲɓɔɉɔɐɆɓɆɑɢɓɡɏ ɚɔɘɔɒɋɘɖ (ȪȮȺȴȷ) 
2.ȶɋɓɘɉɋɓɔɈɗɐɎɏ ɘɋɑɋɗɐɔɕ (ȷȶȸ-Ȱ) (ȷȵȮȶȮȸ) 

3.ȶɋɓɘɉɋɓɔɈɗɐɎɏ ɗɕɋɐɘɖɔɉɋɑɎɔɉɖɆɚ (ȶȫȷ-Ȱ) (ȷȵȮȶȮȸ)  

4.ȷɕɋɐɘɖɔɚɔɘɔɒɋɘɖ (ȪȮȦȩȫȳȫȷȷ) 
5.ȶɋɓɘɉɋɓɔɈɗɐɎɏ ɗɕɋɐɘɖɔɒɋɘɖ (ȶȫȷȮȰ)  
6.ȷɔɑɓɋɝɓɡɏ ɗɕɋɐɘɖɔɕɔɑɥɖɎɒɋɘɖ (ȷȵȶ-ȳ) 
7.Ȩɗɕɡɞɋɝɓɡɏ ɗɕɋɐɘɖɔɒɋɘɖ (ȮȶȮȷ)   
8.ȩɆɒɒɆ-ɗɕɋɐɘɖɔɒɋɘɖ (ȩȫȱȮȰȴȳ)  
9.ȶɋɓɘɉɋɓɔɈɗɐɎɏ ɗɕɋɐɘɖɔɒɋɘɖ (ȶȵȷ- 1 )  
10.ȦɒɕɑɎɘəɊɓɔ-Ɉɖɋɒɋɓɓɔɏ ɗɕɋɐɘɖɔɒɋɘɖ (ȦȨȷ-Ⱥ)  
11.ȷɔɑɓɋɝɓɡɏ ȹȺ ɖɆɊɎɔɒɋɘɖ (ȷȹȺȶ-ɗɕ-Ȱ)   
12.ȷɔɑɓɋɝɓɡɏ ȹȺ ɗɕɋɐɘɖɔɚɔɘɔɒɋɘɖ (Ȩȹȷȷ-ȱ)  
13. ȲɔɓɎɘɔɖ ɐɔɗɒɎɝɋɗɐɎɛ ɑəɝɋɏ (ȲȰȱ)  
14. ȷɕɋɐɘɖɔɒɋɘɖ ɣɓɋɖɉɎɏ Ɏ ɛɎɒ.ɗɔɗɘɆɈɆ ɎɔɓɔɈ (ȷȰȮ- 3 )  

15. ȷɕɋɐɘɖɔɒɋɘɖ ɗɔɑɓɋɝɓɡɛ ɓɋɏɘɖɔɓɔɈ Ɏ g-ɎɍɑəɝɋɓɎɥ (ȷȴȳȩ)   



ȩɖɆɓɎɜɆ 
ɕɖɔɓɎɐɓɔɈɋɓɎɥ 
ɗɔɑɓɋɝɓɡɛ 
ɣɓɋɖɉɎɝɓɡɛ 
ɝɆɗɘɎɜ Ɉ 

ɒɆɉɓɎɘɔɗɚɋɖə     

ȴɖɇɎɘɆ 
ɗɕəɘɓɎɐɆ 
ȰȴȶȴȳȦȷ-Ⱥ 

ȷɔɑɓɋɝɓɡɋ ɣɓɋɖɉɎɝɓɡɋ ɝɆɗɘɎɜɡ 

ȵɖɔɓɎɐɓɔɈɋɓɎɋ ɗɔɑɓɋɝɓɡɛ ɣɓɋɖɉɎɝɓɡɛ ɝɆɗɘɎɜ Ɉ 
ɒɆɉɓɎɘɔɗɚɋɖə ȭɋɒɑɎ 

ȷɔɑɓɋɝɓɡɋ ɣɓɋɖɉɎɝɓɡɋ ɝɆɗɘɎɜɡ 



ȳɋɏɘɖɔɓɡ 
200 · 400 ȲɣȨ 

ȩɆɒɒɆ-ɎɍɑəɝɋɓɎɋ 
E  = 4  · 7  ȲɣȨ 

ȨɗɕɡɞɐɆ 28 ɔɐɘɥɇɖɥ 2003  ɉ. 

ȨɗɕɡɞɐɆ 4 ɓɔɥɇɖɥ 2003  ɉ.  

ȴɗəɟɋɗɘɈɑɋɓɆ ɖɋɉɎɗɘɖɆɜɎɥ ɉɆɒɒɆ-ɎɍɑəɝɋɓɎɥ Ɏ 
ɕɔɘɔɐɔɈ ɣɓɋɖɉɎɝɓɡɛ ɓɋɏɘɖɔɓɔɈ ə ȭɋɒɑɎ ɔɘ 
ɒɔɟɓɡɛ ɗɔɑɓɋɝɓɡɛ Ɉɗɕɡɞɋɐ.  



ȳɋɏɘɖɔɓɡ  Ƀɑɋɐɘɖɔɓɡ, 
ɕɖɔɘɔɓɡ 

P 

N 

e+ 

g 

g 

ȷɕɋɐɘɖɔɒɋɘɖ ȷȴȳȩ 

E > 30 ȲɣȨ 

  n  ­  p + e
-
 + ne        



ȶɋɑɥɘɎɈɎɗɘɗɐɎɋ ɕɖɔɘɔɓɡ  
ɔɘ ɗɔɑɓɋɝɓɔɏ ɈɗɕɡɞɐɎ 28 ɔɐɘɥɇɖɥ 2003 ɉ. 

 



ȷɕɋɐɘɖ ɖɋɑɥɘɎɈɎɗɘɗɐɎɛ ɕɖɔɘɔɓɔɈ 
 ɔɘ ɗɔɑɓɋɝɓɔɏ ɈɗɕɡɞɐɎ 28 ɔɐɘɥɇɖɥ 2003 ɉ. 

ȽɋɖɓɆɥ ɑɎɓɎɥ ïɓɆɍɋɒɓɡɋ ɒɔɓɎɘɔɖɡ, ɗɎɓɎɥ ï ȰȴȶȴȳȦȷ-Ⱥ Ɉɋɝɋɖɓɥɥ 
ɗɘɔɖɔɓɆ ɗɋɈɋɖɓɔɉɔ ɕɔɑəɞɆɖɎɥ, ɐɖɆɗɓɆɥ -  ɊɓɋɈɓɆɥ ɗɘɔɖɔɓɆ ɗɋɈɋɖɓɔɉɔ 
ɕɔɑəɞɆɖɎɥ. 



ȮɍəɝɋɓɆ ɖɆɊɎɆɜɎɔɓɓɆɥ ɔɇɗɘɆɓɔɈɐɆ Ɉ 
ɔɐɔɑɔɍɋɒɓɔɒ ɐɔɗɒɎɝɋɗɐɔɒ ɕɖɔɗɘɖɆɓɗɘɈɋ. 

ɔɐɘ.,29  ɔɐɘ.,28 , 2003 ɉ. 

ȶɆɊɎɆɜɎɔɓɓɡɋ ɕɔɥɗɆ ɣɑɋɐɘɖɔɓɔɈ  

ȪɈɎɌɋɓɎɋ ɖɆɊɎɆɜɎɔɓɓɔɉɔ 
ɕɔɥɗɆ Ɉɓəɘɖɢ ɒɆɉɓɎɘɔɗɚɋɖɡ 

ȶɆɗɗɘɔɥɓɎɋ Ɋɔ ȭɋɒɑɎ 

¶ ¶ 

¶ 
¶ 

¶ 
¶ 



ȷɘɖəɐɘəɖɓɆɥ ɕɋɖɋɗɘɖɔɏɐɆ ɒɆɉɓɎɘɔɗɚɋɖɡ 

ȮɗɝɋɍɓɔɈɋɓɎɋ 
Ɉɓɋɞɓɋɉɔ 
ɖɆɊɎɆɜɎɔɓɓɔɉɔ 
ɕɔɥɗɆ 

ȶɆɍɖəɞɋɓɎɋ 
ɖɋɉəɑɥɖɓɔɏ 
ɗɘɖəɐɘəɖɡ 
ɒɆɉɓɎɘɓɔɉɔ 
ɕɔɑɥ Ɏ ɔɇɑɆɗɘɎ 
ɍɆɛɈɆɝɋɓɓɡɛ 
ɔɖɇɎɘ Ɋɑɥ 
ɝɆɗɘɎɜ 

ȵɋɖɎɔɊɡ ɗɎɑɢɓɡɛ 
ɒɆɉɓɎɘɓɡɛ ɇəɖɢ 



ȰɆɖɘɡ ɎɓɘɋɓɗɎɈɓɔɗɘɎ ȷȰȱ Ɉ ɖɆɊɎɆɜɎɔɓɓɡɛ ɕɔɥɗɆɛ Ɉ ɕɋɖɎɔɊ ɗɎɑɢɓɡɛ ɒɆɉɓɎɘɓɡɛ 
ɇəɖɢ ɔɐɘɥɇɖɥ-ɓɔɥɇɖɥ 2003 ɉ. (ɓɔɝɓɆɥ ɗɘɔɖɔɓɆ, ɈɡɗɔɘɆ 450 ɐɒ) 

ɕɖɔɘɔɓɡ 1.5-3 ȲɣȨ 

ɣɑɋɐɘɖɔɓɡ 1.5-3 ȲɣȨ 

ɕɖɔɘɔɓɡ 14-26 ȲɣȨ 

ɣɑɋɐɘɖɔɓɡ 3-6 ȲɣȨ   



ˤ͙͊ͪ͊ͼ͙͙ ͍ͨͦͭͦͦ͟ ͍ͨͪͦͭͦͤͦ ͙ Ή͔͍ͭͪͦͤͦ͟͡  ͍ ͔͙ͨͪͦ͒ ͫ нл ͦͭ͟Ύ͋ͪΎ 
ͨͦ р ͤͦΎ͋ͪΎ нлло ͎Φ ό͙͎͒͊ͪ͊ͣͣ·  ͍͔͔͚ͪͣͤͤͦ ͍͙͙͙͊ͫͣͦͫͭ͘ 

͙͔͙͍͙ͤͭͤͫͤͦͫͭ ͍ [- ͟ ͙ͦͦͪ͒ͤ͊ͭ͊ͻ ) 



Hinode  

ȰȴȶȴȳȦȷ-Ⱥȴȸȴȳ 

SDO  

SOHO  STEREO  

ȰȴȶȴȳȦȷ-Ⱥ 



SOHO (1995)  
ȨɖɆɟɋɓɎɋ Ɏ ɘɋɝɋɓɎɥ  

ɓɆ ȷɔɑɓɜɋ 

ȩɋɑɎɔɗɋɏɗɒɔɑɔɉɎɥ  
ɓɋɊɖ ȷɔɑɓɜɆ 

ȰɔɖɔɓɆɑɢɓɡɋ Ɉɡɇɖɔɗɡ ɒɆɗɗɡ 

Ȩɔɑɓɡ ɜəɓɆɒɎ ɓɆ ȷɔɑɓɜɋ 



ȲɆɉɓɎɘɓɡɋ ɕɔɑɥ ɔɘ ɚɔɘɔɗɚɋɖɡ Ɋɔ ɐɔɖɔɓɡ (TRACE , 1998)  

ȲɆɉɓɎɘɓɡɏ ɐɔɈɋɖ 

ȲɓɔɉɔɗɈɥɍɆɓɓɔɗɘɢ 
ɒɆɉɓɎɘɓɡɛ ɕɔɑɋɏ 

ȧɔɑɢɞɎɋ Ɏ ɒɆɑɡɋ ɕɋɘɑɎ 

ȷɑɔɌɓɆɥ ɗɘɖəɐɘəɖɆ 
ɒɆɉɓɎɘɓɔɉɔ ɕɔɑɥ 

traceMax.mov


ȱɔɐɆɑɎɍɆɜɎɥ ɈɡɊɋɑɋɓɎɥ ɣɓɋɖɉɎɎ Ɉ 
ɗɔɑɓɋɝɓɡɛ ɈɗɕɡɞɐɆɛ (RHESSI, 2002 )  

20 ò  1 2ò  7ò  4ò  2,3ò  

Energy 
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Ð  

Hard  
X- Ray 
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X- Ray Source  
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Field  Solar 

Limb  

Yohkoh  



HINODE  (2006 )  

ʄʠʢʨʦʜʞʝʪʳ 

Ȩ ɑɎɓɎɎ CaII  H    
( ɓɎɌɓɥɥ ɛɖɔɒɔɗɚɋɖɆ)  

Å ȪɑɎɓɆ: 1" ~ 4"  (1000  ɐɒ ~ 3000  ɐɒ)  
Å ȾɎɖɎɓɆ: ~ 0.4" (300  ɐɒ) 
Å ȪɑɎɘɋɑɢɓɔɗɘɢ: ɒɋɓɋɋ 1 ɒɎɓ 
Å ȨɎɊɎɒɆɥ ɗɐɔɖɔɗɘɢ ~50 ɐɒ/ɗ ɎɑɎ ɇɔɑɋɋ 
Å ȳɆɇɑɤɊɆɤɘɗɥ ɈɋɍɊɋ ɓɆɊ ɘɋɓɢɤ! 

ȻɖɔɒɔɗɚɋɖɓɆɥ ɊɎɓɆɒɎɐɆ 
(T~10  000  K)  (HINODE)  

ȲɆɉɓɎɘɓɔɋ ɕɋɖɋɗɔɋɊɎɓɋɓɎɋ  
Ɉ ɕɔɑəɘɋɓɎ ɗɔɑɓɋɝɓɔɉɔ ɕɥɘɓɆ 

ȷɕɎɐəɑɡ Ɏ ɒɆɉɓɎɘɓɡɏ ɐɔɈɋɖ 

ï ȨɗɕɡɞɐɎ Ɉ ɘɋɓɎ ɕɥɘɓɆ Ɏ 
ɐɔɑɋɇɆɓɎɥ 

ï ȲɎɐɖɔɈɡɇɖɔɗɡ Ɉ ɕɔɑəɘɋɓɎ ɕɥɘɋɓ 
ï Ȼɖɔɒɔɗɚɋɖɓɡɋ Ɉɡɇɖɔɗɡ (surges)  
ï ȷɕɎɐəɑɡ 

../../02-video/Hinode/movie10.mpg


ȴɇɍɔɖ ɎɊəɟɎɛ ɔɘ ȷɔɑɓɜɆ ɐ ȭɋɒɑɋ ɈɡɇɖɔɗɔɈ ɒɆɗɗɡ 

ȵɔɑɔɌɋɓɎɋ ȰȦ ɓɆ 
8 ɗɋɓɘɥɇɖɥ 

2010  ɉ. 

2006  

SECCHI_201002.mpg


Solar Dynamic Observatory (SDO , 2010 )  



DSCOVR (2015)  

Ȩ ɑɎɇɖɆɜɎɔɓɓɔɏ ɘɔɝɐɋ L1  ȰȦ 
ɖɋɉɎɗɘɖɎɖəɋɘ ɈɔɍɒəɟɋɓɎɥ 
ɗɔɑɓɋɝɓɔɉɔ ɈɋɘɖɆ ɍɆ 15-60ɒɎɓəɘ 
Ɋɔ ɋɉɔ ɗɘɔɑɐɓɔɈɋɓɎɥ ɗ ȭɋɒɑɋɏ, 
ɔɇɋɗɕɋɝɎɈɆɥ ɓɋɔɇɛɔɊɎɒɔɋ Ɉɖɋɒɥ 
Ɋɑɥ ɔɕɔɈɋɟɋɓɎɥ ɔɇ ɔɕɆɗɓɔɗɘɥɛ  
Ɏ Ɋɑɥ ɕɖɔɉɓɔɍɎɖɔɈɆɓɎɥ 
ɐɔɗɒɎɝɋɗɐɔɏ ɕɔɉɔɊɡ. 



ȷɔɑɓɋɝɓɡɋ ɐɔɗɒɎɝɋɗɐɎɋ ɕɖɔɋɐɘɡ ȫȰȦ Ɏ ȳȦȷȦ Parker Solar Probe (NASA) (2018)  

¶ ȴɕɖɋɊɋɑɎɘɢ ɗɘɖəɐɘəɖə Ɏ ɊɎɓɆɒɎɐə 
ɒɆɉɓɎɘɓɡɛ ɕɔɑɋɏ Ɉ ɎɗɘɔɝɓɎɐɆɛ 
ɇɡɗɘɖɔɉɔ Ɏ ɒɋɊɑɋɓɓɔɉɔ ɗɔɑɓɋɝɓɔɉɔ 
ɈɋɘɖɆ 

 

¶ ȴɘɔɌɊɋɗɘɈɎɘɢ ɕɔɘɔɐɎ ɣɓɋɖɉɎɎ, 
ɐɔɘɔɖɡɋ ɓɆɉɖɋɈɆɤɘ ɐɔɖɔɓə Ɏ əɗɐɔɖɥɤɘ 
ɗɔɑɓɋɝɓɡɏ Ɉɋɘɋɖ 

 

¶ ȴɕɖɋɊɋɑɎɘɢ ɒɋɛɆɓɎɍɒɡ əɗɐɔɖɋɓɎɥ Ɏ 
ɕɋɖɋɓɔɗɆ ɣɓɋɖɉɎɝɓɡɛ ɝɆɗɘɎɜ  

 

¶ ȮɗɗɑɋɊɔɈɆɘɢ ɕɡɑɋɈəɤ ɕɑɆɍɒə Ɉ 
ɔɐɔɑɔɗɔɑɓɋɝɓɔɒ ɕɖɔɗɘɖɆɓɗɘɈɋ Ɏ 
ɔɕɖɋɊɋɑɎɘɢ ɋɋ ɈɑɎɥɓɎɋ ɓɆ ɉɋɓɋɖɆɜɎɤ 
ɗɔɑɓɋɝɓɔɉɔ ɈɋɘɖɆ Ɏ ɣɓɋɖɉɎɝɓɡɛ 
ɝɆɗɘɎɜ 

 



ȷɔɑɓɋɝɓɡɋ ɐɔɗɒɎɝɋɗɐɎɋ ɕɖɔɋɐɘɡ ȫȰȦ Ɏ ȳȦȷȦ Solar Orbiter (ESA) (2020)  

ʂʘʢ ʠ ʛʜʝ ʧʣʘʟʤʘ ʩʦʣʥʝʯʥʦʛʦ ʚʝʪʨʘ ʠ 

ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚʦʟʥʠʢʘʶʪ ʚ ʢʦʨʦʥʝ ? 

 

ʂʘʢ ʩʦʣʥʝʯʥʳʝ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ 

ʚʣʠʷʶʪ ʥʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʛʝʣʠʦʩʬʝʨʳ? 

 

ʂʘʢ ʩʦʣʥʝʯʥʳʝ ʠʟʚʝʨʞʝʥʠʷ ʧʨʦʠʟʚʦʜʷʪ 

ʠʟʣʫʯʝʥʠʝ ʵʥʝʨʛʠʯʥʳʭ ʯʘʩʪʠʮ, ʢʦʪʦʨʦʝ 

ʟʘʧʦʣʥʷʝʪ ʛʝʣʠʦʩʬʝʨʫ? 

 

ʂʘʢ ʨʘʙʦʪʘʝʪ ʩʦʣʥʝʯʥʦʝ ʜʠʥʘʤʦ ʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʉʦʣʥʮʝʤ ʠ 

ʛʝʣʠʦʩʬʝʨʦʡ? 



Advanced Space - based Solar Observatory (ASO - S)  (2022)  



ȶɋɓɘɉɋɓɔɈɗɐɎɋ ɓɆɇɑɤɊɋɓɎɥ 
ȷɔɑɓɜɆ ɗ ɈɡɗɔɐɎɒ 
ɕɖɔɗɘɖɆɓɗɘɈɋɓɓɡɒ 
ɖɆɍɖɋɞɋɓɎɋɒ 

ȦɖɐɆ  

ȳɆəɝɓɡɋ ɜɋɑɎ  
 

Å ɆɐɘɎɈɓɔɗɘɢ Ɉ ɒɆɑɡɛ Ɏ ɗɈɋɖɛɒɆɑɡɛ 
ɒɆɗɞɘɆɇɆɛ (75 ɐɒ = 0.1ôô)  
 

Å ɒɎɐɖɔ-  Ɏ ɓɆɓɔ-ɈɗɕɡɞɐɎ, 
ɕɋɖɋɗɔɋɊɎɓɋɓɎɋ 
 

Å ɕɋɖɋɛɔɊɓɡɋ ɕɖɔɜɋɗɗɡ ɓɆ ɉɖɆɓɎɜɋ 
ɛɖɔɒɔɗɚɋɖɆ-ɐɔɖɔɓɆ Ɏ ɓɆɉɖɋɈ 
ɐɔɖɔɓɡ  
 

Å ɘɖɎɉɉɋɖɓɡɋ ɒɋɛɆɓɎɍɒɡ Ɏ 
ɕɖɋɊɗɐɆɍɆɓɎɥ Ɉɗɕɡɞɋɐ Ɏ ɈɡɇɖɔɗɔɈ 
ɒɆɗɗɡ 

ȵɖɔɘɔɘɎɕ: TRACE, IRIS  
( NASA SMEX program )  

ȪɈɆ ɖɋɓɘɉɋɓɔɈɗɐɎɛ 
ɘɋɑɋɗɐɔɕɆ (25 ɗɒ)  



ȳɋɕɖɋɖɡɈɓɡɋ  
ɈɓɋɣɐɑɎɕɘɎɝɋɗɐɎɋ ɓɆɇɑɤɊɋɓɎɥ Ɏ ɎɍɒɋɖɋɓɎɥ 

  



ȷɔɑɓɋɝɓɡɋ ɈɓɋɣɐɑɎɕɘɎɝɋɗɐɎɋ ɕɖɔɋɐɘɡ 

NASA  

POLARIS (NASA) 

Solar Polar Orbiter  (ESA) 

Solar-D (JAXA) 

SPORT (China)  

TELEMACHUS  ( NASA )  



ȵɔɑɥɖɓɡɋ ɔɇɑɆɗɘɎ ȷɔɑɓɜɆ, ɕɑɔɗɐɔɗɘɢ 
ɣɐɑɎɕɘɎɐɎ Ɏ ɑɎɓɎɥ ȷɔɑɓɜɋ-ȭɋɒɑɥ 

çȷɔɑɓɋɝɓɡɏ ɕɆɖəɗè 



ȷɔɑɓɋɝɓɡɏ ɕɆɖəɗ 

Å ȵɔɑɥɖɓɡɋ ɔɇɑɆɗɘɎ ȷɔɑɓɜɆ 
 

Å ȨɡɗɔɐɔɞɎɖɔɘɓɡɏ ɗɔɑɓɋɝɓɡɏ 
Ɉɋɘɋɖ 
 

Å ɃɓɋɖɉɎɝɓɡɋ ɝɆɗɘɎɜɡ Ɉ ɉɋɑɎɔɗɚɋɖɋ 
 

Å CMEs Ɏ ɎɗɘɔɝɓɎɐɎ ɐɔɗɒɎɝɋɗɐɔɏ 

ɕɔɉɔɊɡ 
 

Å ȷɔɑɓɋɝɓɔɋ ɎɍɑəɝɋɓɎɋ 

ȷɔɑɓɋɝɓɡɏ ɕɆɖəɗ 


