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˹͊͋͡Ό͔͒͊ͭ͡Έͤ·͔ ͎ͨͪͦͪ͊ͣͣ· нлнл

͎ͦ͒ ˸͊ͫ͟.
͍ͦͣ͘.
͍Φͪ ͪΦΣ ;

͙̅͊ͭ͟;.͍͔ͪͣΎ ͪ͊͋ͦͭ·Σ ;͎͊ͪͯ͊͘͘͟ 
͔͔ͭͫͦͨ͊͟͡

͍ ͙͔͔ͤͭͪͫ͊ͻ 
͔ͭͪͭΈ͙ͻ ͙͡ͼ

͍͔͎ͫͦ ͫͭͦͪͦͤΦ 
ͨͦ͡Έ͘Φ

2014 8784 8022 4600 91% 57%

2015 8760 8054 4228 92% 52%

2016 8784 7992 5415 91% 68%

2017 8231 7973 5230 97% 66%

2018 8760 7812 5602 90% 71%

2019 6445 5968 5009 92% 77%

2020 7404 6864 4805 92% 70%

˹͊͋͡Ό͔͒͊ͭ͡Έͤ·͔ ͎ͨͪͦͪ͊ͣͣ·

2014 2015 2016 2017 2018 2019 2020

29 24 26 36 29 29 30

˻͎͙ͪ͊ͤ͊͘ͼ͙͙-ͨͦ͡Έ͍͔͙ͦ͊ͭ͘͡

2014 2015 2016 2017 2018 2019 2020

14 11 13 18 20 20 25

˭͎͊ͪͯ͊͘͟ ͔͔ͭͫͦͨ͊͟͡Σ ҈

˽͔͙ͦͭͪ ͤ͊͋͡Ό͔͒͊ͭ͡Έ͎ͤͦͦ 
͍͔͔͙ͪͣͤΣ ҈

˴͙ͦ͡;͔͍ͫͭͦ ͎ͨͪͦͪ͊ͣͣ

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм



ˤ͔͎͙ͤ͊͊ͭ͟͡;͔͙͔ͫ͟:
1.ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ Ύ͔͒ͪ ͙͍͊ͭͤ͟·ͻ ͎͙͊͊ͭ͟͟͡ ͤ͊ ˾ˢ́ˢ˹-600 ͙  
˾˿˨ˣ(ˢ˴̇ ̅ˮˢ˹).
2. Narrow-Line Seyfert1 Galaxies(MetsahoviRadio 
Observatory).
3. ˮ ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͎͍͔͔͚͒ͦͦͪͣͤͤͦ͡ ͔͔͔͙ͨͪͣͤͤͦͫͭ 
͍͔͎͙ͤ͊͊ͭ͟͡;͔͙ͫ͟ͻ ͙ͫͭͦ;͙͍ͤͦ͟ ͍ ͙ͦ͋͊ͫͭ͡ ͔͙͚ͫͦͤͤ͟͡ мм-
му ͎ͪΦ ό˥ˢˮ̊ ˸˥̂ύΦ
4. ˸ ͎ͤͦͦ;͊ͫͭͦͭͤ·͚ ͙͙͎ͣͦͤͭͦͪͤ ͔͔͔͙ͨͪͣͤͤͦͫͭ ͍͋͊͊ͪͦ͘͡
ͤ͊ ͙͔͒ͭ͡͡Έͤ·ͻ ͍͔͔ͪͣͤͤ·ͻ ͣ͊ͫ΄ͭ͊͋͊ͻΣ ό̊ˢ˻ ˴͙͚͚ͭ͊ͫͦ͟ 
ˢ˹Σ ˴͙͚ͭ͊ύΦ
5. ˮ ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͙͎͙ͪ͊͒ͦ͊͊ͭ͟͟͡ FR0(˿ˢ˻ ˾ˢ˹).
6. ˮ ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͙͍͚͍͔͙ͪ͊͒ͦͫͦͫͭ͒͊͟͡ͻ ͍͍͊͊ͪͦ͘͟(˿ˢ˻ 
˾ˢ)˹.
7. ˾ ͙͍͚͍͎͙͙͊͒ͦͫͦͫͭ͊͒ͪͦͫ͟͡Έͤ·ͻ ͔͎͔͍ͣ͊ͣ͊ͪͦ͘OHM
ό͙͍͔͙͔̂ͤͪͫͭͭ ˥͚ͯ;͗ͦͯΣ ˴͙͚ͭ͊ύΦ
8. IceCubeͭ ͙͎͎͔ͪͪΥ ͔͔͔͗ͣͫΎ;ͤ·͚ ͙͙͎ͣͦͤͭͦͪͤ ͤ͊ ˾ˢ́ˢ˹-
слл ͙͍͊ͭͤ͟·ͻ ͎͙͊͊ͭ͟͟͡ -͍ͤͦ·ͻ ͙͍͊ͤ͒͒͊ͭͦ͟ ͍ ͙ͫͭͦ;͙͙ͤ͟ 
͔͚͙ͤͭͪͤͦ ͍·͙ͫͦ͟ͻ Ή͔͎͙͚ͤͪΣ ͙́ͪͦͼ͙͚͟ ˿ΦˤΦ όˮ̒ˮ ˾ˢ˹ύΦ
9.˾ˢ́ˢ˹-слл ͍ ͎ͣͤͦͦ͊ͤ͊͟͡Έ͚ͤͦ ͙͙͊ͫͭͪͦͤͦͣΥ ͨͦͤ͊͡Ύ 
͍·͋ͦͪ͊͟ ˾˿˨ˣ-ͦͣͨ͊ͭͤ͟͟·ͻ͚ͫͭͪͯ ͍ Ύ͒ͪ͊ͻ ͎͙͊͊ͭ͟͟͡ ͊͟͟ 
͙͙͍ͤ͒͊ͭͦͪͦ͟ ͔͚͙ͤͭͪͤͦ ͍·͙ͫͦ͟ͻ Ή͔͎͙͚ͤͪΣ ˴͍͔͍ͦ͊͡ ̑ΦˢΦ 
όˢ˴̇ ̅ˮˢ˹Σ ˸̅́ˮύΦ
˥͙͊͊ͭ͟͡;͔͙͔ͫ͟:
1. ˸ ͙͙͎ͦͤͭͦͪͤ ͙͍͍ͣͪͦ͊͊ͪͦ͘͟͟-͎͙͊͊ͭ͟͡;͔͙ͫ͟ͻ 
͔͎͔͍͙ͪͤͭͤͦͫ͟ͻ ͍͚͒ͦͤ·ͻ ͍͔͒͘͘ ͫͦ ͚ͫͭͪͯͤ·͙ͣ ͍·͙͋ͪͦͫ͊ͣ 
ό˿ˢ˻ ͙ ͒ͪΦύΦ
2.˽͙ͦͫ͟ ͋·ͫͭͪ·ͻ ͙͍͔͍ͪ͊͒ͦͫͨͫͦ͟͡ϝ ό˿ˢ˻ύΦ

˿ͦͤ͡ͼ͔:
1. ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͎͙ͣ͊ͤͭͦͫͺ͔ͪ· ͙͍͚͊ͭͤͦ͟ ͙ͦ͋͊ͫͭ͡ ͍ 
΄͙ͪͦͦͣ͟ ͙͔͒͊ͨ͊ͦͤ͘ ͙͍ͪ͊͒ͦͦͤ͡ ό˿ˢ˻ ˾ˢ˹ύΤ

2. ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͍͔ͫͪͻ͚ͫ͊͋ͦ͡ ͔ͫͦͤ͡;͚ͤͦ ͙͍͙͊ͭͤͦͫͭ͟ 
ͤ͊ ͙͍ͣͪͦͦͤ͊͟͡ͻ όˮ˿˭̅ ˿˻ ˾ˢ˹ύΤ

3. ˿͍͔ͦͣͫͭͤ·͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͔ͫͦͤ͡;ͤ·ͻ ͺͦͯ͟͟͡͡ ͍ 
͙͙͙ͤ͡ CaIIK͙  ͍ ͙͍͍ͣͪͦͦͤͦͦͣ͟͡ ͙͔͒͊ͨ͊ͦͤ͘ ͤ͊ ˥ˢ˿ 
˥ˢ˻ ͙ ˾ˢ́ˢ˹-слл ό˥ˢ˿ ˥ˢ˻ ˾ˢ˹ύΤ

4. ˾͍͙͙͔͊ͭ͘ ͔͍ͣͭͦ͒ͦ ͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͺ͙͙͘;͔͙ͫ͟ͻ 
͍͙͚ͯͫͦ͡ ͍ͦ ͍ͫͨ·΄͔;ͤͦ-͙͍͊ͭͤ͟·ͻͦ͋͊ͫͭ͡Ύͻ ͤ͊ 
˿ͦͤ͡ͼ͔ ό˿˽͋˥̂ύΤ

5. ˿ͭͪͯͭͯͪ͊͟ ͙ Ή͍ͦ͡Όͼ͙Ύ ͙͍͊ͭͤ͟·ͻ ͔͚ͦ͋͊ͫͭ͡ ˿ͦͤ͡ͼ͊ 
(University of Ioannina);

6. ˴͔ͦͪͪ͡Ύͼ͙ͦͤͤ·͚ ͙͊ͤ͊͘͡ ͔ͣ͗͒ͯ ͔͍ͨͪ͒ͫͨ·΄͔;ͤ·ͣ
͙͎ͫͤ͊ͦͣ͡ CaIIY ͙ ͙͍ͪ͊͒ͦͫͨ·΄͙͊ͣ͟ό˿ˢ˻ύΤ

7. ˿͍͔ͦͣͫͭͤ·͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͻͪͦͣͦͫͺ͔ͪ· ͙ 
͔͔ͨͪͻ͚ͦ͒ͤͦ ͙ͦ͋͊ͫͭ͡ ͔ͫͦͤ͡;ͤ·ͻ ͨΎ͔ͭͤ ͤ͊ 
͙͔ͤͭͪͺ͔͔͔ͪͦͣͭͪ ![a! ͙ ˾ˢ́ˢ˹-слл ό˿ˢ˻Σ bWIT);

8. ˹͊͋͡Ό͔͙͒ͤΎ ͙͍ͣͪͦͫͨ͟·΄͔ͤ͊͟ ˿ͦͤ͡ͼ͔ ό˿ˢ˻Σ 
͙͙͚͙͍͔͙͔̂ͦͪͫ̂ͤͪͫͭͭ͟͟ύΦ

ˢͨͨ͊ͪ͊ͭͯͪͤͦ-͔͙ͣͭͦ͒;͔͙͔ͫ͟:
1. ˮ ͫͨ·͙ͭ͊ͤΎ ͔͚͊ͤͭͤͤͦ ͙͔ͫͫͭͣ· ̑Ҍ˽ ͍ ͔͙͔ͪ͗ͣ  
͍͔͙ͫͦͨͪͦͦ͗͒ͤΎ ό˿ˢ˻ ˾ˢ˹).

˹͊͋͡Ό͔͒͊ͭ͡Έͤ·͔ ͎ͨͪͦͪ͊ͣͣ·



˿͙͙ͭ͊ͭͫͭ͊͟ нлнл

˴͙ͦͤͭͤͯͯͣ м-нн ˥˥ͼ
ό˻͋͡Φ ЅмΣ нύ 

˿˿˽˴ о-му ˥˥ͼ
ό˻͋͡Φ Ѕоύ 

˸͎ͤͦͦͯ͡;͔͍͚ͦ пΦт ˥˥ͼ
ό˻͋͡Φ Ѕрύ 

˽͊ͤ͡ 48266 1440 9215

˽͔͙ͦͭͪ 3390 (7.0 %) 95  (6.6 %) 497 (5.3 %) 

˽͎ͦͦ͒͊ 2696 (5.5 %) 40 (2.8 %) 425(4.6 %) 

ˢͨͨ͊ͪ͊ͭͯͪ͊ 26 (0.1 %) 7 (0.4%) 1 (0.01%) 

ˢ͔ͤͭͤͤ͊ 84 (0.2 %) 1 (0.1%) 0 (0 %) 

˽ͪͦ;͔͔ 584 (1.2%) 47 (3.3 %) 71 (0.7 %) 

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм



˸͔ͭͦ͒·1-2: ˮ͔͔͙͔͔ͣͪͤͫͨͭͪ͊͘͟͡Έ͚͙͙͙ͤͦͨͦͭͤͦͫͭͨͦͭͦ͊ͪ͊͒ͦͯ͘͟͡͡;͔͙ͤΎ͙ͦͫͣ͟;͔͙ͫ͟ͻͦ͋Ά͔͍͍ͭͦ͒͟ ͙͔͊ͨ͊ͦͤ͘1.3-21.7˥˥ͼ͙͔ͤ͊ͨͪͣͤͦ-
͙͔͙͔ͣͪͭ͘͡Έͤ·ͻ͔ͦͣͨͫ͊͟͟͡ͻ͍͙ͭͦͪ;ͤ·ͻ͔ͪ͊͘͟͡Ѕ1 Ѕ͙2 (͙ͦͤͭͤͯͯͣ͟ύ.

f0

(GHz)
ɲŦ0

(GHz)
ɲC

(mJy/ bea
m)

HPBWx

sec
AR

arcsec

22.3 2.5 70 1.0 11

11.2 1.4 20 1.4 16
8.2 1.0 25 2.0 22
4.7 0.6 5 3.2 36
2.25 0.08 40 7.2 80
1.28 0.06 175 15.4 170

f0

(GHz)
ɲŦ0

(GHz)
ɲC

(mJy/ beam)
HPBWx

sec
AR

arcsec

22.3 2.5 88 1.5 16.5
11.2 1.0 20 2.0 25
4.8 0.6 11 4.8 50

2.25* 0.08 80 11 121

parameters

frequency range 3.0 - 18 GHz

frequency 
resolution levels 

80 channels- 100 MHz;
10 channels - 1500 MHz;

time resolution 0.0025 sec-1

sensitivity by flux 
density 

0.01 s.f.u.

dynamic range > 60 dB

task the Sun

f0

(GHz)
ɲŦ0

(MHz)
ɲC

(mJy/ beam)
HPBWx

sec
AR

arcsec

4.40-4.55 0.15 10 3.2 35
4.55-4.70 0.15 10 3.2 35
4.70-4.85 0.15 10 3.2 35
4.85-5.00 0.15 10 3.2 35

˸͔ͭͦ 3͒: ˮ͔͔͙͔͙͔͙͍͙͙ͣͪͤͤͭͤͫͤͦͫͭ͘
ͨͦ͡Ύ͙ͪ͊͘ͼ͙͙͙͙ͪ͊͒ͦͯ͘͡;͔͙ͤΎ͙͔͒ͫͪͭͤ͟·ͻ
͙͙ͪ͊͒ͦͫͭͦ;͙͍͙ͤͦ͟ ˿ͦͤ͡ͼ͍͊ ;͊ͫͭͦͭͤͦͣ
͙͔͒͊ͨ͊ͦͤ͘3-18 ˥˥ͼͤ͊˿ ˿˽˴-2016 (͍͙ͭͦͪ;͔ͤͦ
͔ͪ͊ͦ͘͟͡Ѕ3).

˸͔ͭͦ 4͒: ˮ͔͔͙͔͔ͣͪͤͫͨͭͪ͊͘͟͡Έ͚͙ͤͦͨͦͭͤͦͫͭͨͦͭͦ͊͟͡
͙͙ͪ͊͒ͦͫͭͦ;͙͍͍ͤͦ͟ ͙͔͒͊ͨ͊ͦͤ͘;͊ͫͭͦͭ4.4-5.0 ˥˥ͼͫ ͍·͙ͫͦͣ͟
͍͔͔ͪͣͤͤ·͔ͣͪ͊ͪ͘΄͔͙͔ͤͣ(60 ҡǎύͤ͊ ͎ͣͤͦͦͯ͡;͔͍͔ͦͣͫͨͭͪ͊͟͡Έͤͦͣ
͔͔ͦͣͨͫ͟͟͡(͍͙ͭͦͪ;͔͔ͤͦͪ͊ͦ͘͟͡Ѕ5).

˸͔ͭͦ͒· нлнл



͔ͨ͊ͪ͊ͣͭͪ ˭ͤ͊;͔͙͔ͤ нн ˥˥ͼ ˭ͤ͊;͔͙͔ͤ мп ˥˥ͼ

˽ͦͦͫ͊͡ ;͊ͫͭͦͭ21.0-ноΦр ˥˥ͼ 13.4-15.4 ˥ ˥ͼ

˴ͦΉͺͺ͙ͼ͙͔ͤͭ 
΄ͯͣ͊

˹͔ ͔͔͋ͦ͡ мΦн ͒ˣ όнфл ˴ύΣ млл ˴˹͔ ͔͔͋ͦ͡ м ͒ˣ ͙ͨͪ ͺ͙͙͘;͔͚ͫͦ͟ ͔͔͔ͭͣͨͪ͊ͭͯͪ нфл ˴Φ

1/f ΄ͯͣ ˻͍͙͔ͭͫͯͭͫͭ ͤ͊ ͣ͊ͫ΄ͭ͊͋͊ͻ ͍͔͔͙ͪͣͤ мл ͔ͫͯͤ͒͟ 
ό˿ˤ̉ ;͊ͫͭΈ ͙͔ͪ͊͒ͦͣͭͪ͊Σ ͔͔͒ͭͭͦͪ͟Σ ͙͙͔ͯͫͭ͡͡Έ 
͙͚ͤͦ͘͟ ;͊ͫͭͦͭ·Σ ͙͔ͫͫͭͣ͊ ͔͎͙ͪͫͭͪ͊ͼ͙͙ύ

мл ͔ͫͯͤ͒͟

˽ͦͦͫͤͦ͡-
ͨͪͦͨͯͫ͊͟Ό΅͙͚ 
ͺ͙͡Έͭͪ

˭͊ͭͯͻ͙͔͊ͤ ͔ͤ ͻ͔ͯ͗ рл ͒ˣ ͙ͨͪ ͚͔ͦͭͫͭͪͦ͟ ͦͭ 
ͼ͔ͤͭͪ͊͡Έ͚ͤͦ ;͊ͫͭͦͭ· ͤ͊ ΄͙͙ͪͤͯ ͨͦͦͫ͡·

˭͊ͭͯͻ͙͔͊ͤ ͔ͤ ͻ͔ͯ͗ пл ͒ˣ ͙ͨͪ ͚͔ͦͭͫͭͪͦ͟ ͦͭ 
ͼ͔ͤͭͪ͊͡Έ͚ͤͦ ;͊ͫͭͦͭ· ͤ͊ ΄͙͙ͪͤͯ ͨͦͦͫ͡·Φ

ˤͻ͚ͦ͒ͤͦ ͭͪ͊ͭ͟ˤ͍ͦͤͦͦ͒ͤ͡·͚ όммͻрΣрύ ͫ ͍͔ͤ͊ͨͪ͊ͤͤ͡·ͣ 
͍͔͍͙͔͔ͦͭͭͭͣ͡ ͙͍͊͋ͪͦͦ͟͡;͎ͤͦͦ ͙͎ͫͤ͊͊͡ -нр ͒ˣ

˴͙ͦ͊ͫ͊͟͡Έͤ·͚Σ {a! ͙͙͡ оΣр ͣͣΦ

˾͙͔͊͒ͦͣͭͪ· ͙ͦͤͭͤͯͯͣ͊͟ ͣͦ͒ͯ͡Έ͎ͤͦͦ ͙ͭͨ͊: 8, мпΦп ͙ нн ˥˥ͼ

3D ͫ ͋ͦͪͦ;ͤ·͚ ;͔͔ͪͭ͗ ͣͦ͒ͯ͡Ύ нн ˥˥ͼ

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм

3D ͫ ͋ͦͪͦ;ͤ·͚ ;͔͔ͪͭ͗ ͣͦ͒ͯ͡Ύ мп ˥˥ͼ

- ˤ͔͔͙͔ͤ͒ͪͤ ͣͦ͒ͯ͡Έͤ·ͻ ͙͔͍ͪ͊͒ͦͣͭͪͦ ͙͒͊ͨ͊ͦͤ͊͘ нн 
͙ мп ˥˥ͼΦ ˾͊ͪ͊͋ͦͭ͊͘͟ ͙ ͎͍͙͔ͫͦ͊ͫͦ͊ͤ͡ ͫ 
͙͍͙͔͔ͨͪͦͦ͒ͭͣ͘͡ ό˹˽̅ ζ˸ ͙ͪ͊ͤ͟ηύ ͔ͭͻ͙ͤ;͔͎ͫͦͦ͟ 
͙͊͒͊ͤ͘ΎΦ 
-˽͔͙͍͙͔ͪͦͭͪͦ͊ͤ͟ ͙ ͙͎͍͔͙͔ͦͭͦͤ͘͡ ͍͒ͯͻ͙͚͒͊ͨ͊ͦͤͤͦ͘
͔͒ͼ͙͔͍͚ͣͭͪͦͦ ͚͔ͪͯͨͦͪͤͦ͊ͤͭͤͤ·ͫ ͍͔ͫͦͣ΅͔ͤͤ·ͣ 
ͺ͍͊ͦ͘·ͣ ͼ͔ͤͭͪͦͣ όмΦп ͙ нΦо ˥˥ͼύΦ
-˽͙͔͔͙͔ͪͦ͋ͪͭͤ ͔͙͍ͫͨͭͪͦ͊ͤ͊͊ͭͦͪͦ͒͘͟͡͡Ύ 
͙͔͍ͪ͊͒ͦͣͭͪͦ ͔͒ͼ͙͔͍ͣͭͪͦ·ͻ ͙͍͒͊ͨ͊ͦͤͦ͘мΦп ˥˥ͼ ͙ 
нΦо ˥˥ͼΦ

˥̊ ͤ͊ нн ˥˥ͼ



˸͔ͭ͊ͦͦͤͫͭͪͯ͟͟͡͡ͼ͙͙ Ή͔͔͍ͣͤͭͦ͡ ˥˭

ˢ͙͙͚ͤͭͦͪͪͦͤ͊͘͟Ύ ͊͘΅͙ͭ͊:
˻͋΅͊Ύ ͨͦ͡΅͊͒Έ ͍͔ͨͦͪͻ͙ͤͦͫͭ ͔ͣͭ͊ͦͦͤͫͭͪͯ͟͟͡͡ͼ͙͚ ͔͔ͭͫͦͨ͊͟͡ - ~ммл ллл ͣ2

˻͋ͪ͊͋ͦͭ͊͟ ͍͔ͨͦͪͻ͙ͤͦͫͭ: 2020 ς27000 2ͣ; 2019 ͎ Φ - ~9700 ͣ 2; 2018 ͎ Φ - ~ 4600 ͣ 2; 2017 ͎ Φ - ~ 1800 ͣ 2;
ˮ͎ͭͦͦ: ~ 43 000 ͣ 2.

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм



1. ˴͙͔ͦͤͫͭͪͯͭͦͪͫ͟͟ ͪ͊͋ͦͭ· ͨͦ ͊͒͊ͨͭ͊ͼ͙͙ ͣͦͭͦͪ-
͔ͪ͒ͯͭͦͪ͊ͫ͟ ͨͦ͡·ͣ ͍͊ͦͣ͡ ͨͦ͒ ͊͒͊͘;ͯ ͔͔͔ͨͪͣ΅͔͙ͤΎ 
Ή͔͔ͣͤͭ͊͡ ͔͊ͤͭͤͤ·Φ ˮ͎͍͔ͦͭͦͤ͘͡ ͔ͦͣͨͭ͟͟͡ ͔͔͚͒ͭ͊͡ ͯ͊͘͡ 
ͫͦͨͪΎ͔͙͗ͤΎΣ ͍·͔ͨͦͤͤ͊͡ ͦͤͭͪͦ͟͡Έͤ͊Ύ ͫ͋ͦͪ͊͟Φ 
˽͍͔͔ͪͦ͒ͤ· ͙ͫͨ·͙ͭ͊ͤΎ ͣͦͭͦͪ-͔ͪ͒ͯͭͦͪ͊͟όнслл ;ύΦ

2. ˽ͦ ͔ͪͯ͘͡Έͭ͊ͭ͊ͣ ͙ͫͨ·͙͚ͭ͊ͤ ͙ ͍͔͔ͨͪͦ͒ͤͤ·ͻ ͙͔͔͙͚ͣͪͤ͘ 
͔͍͚ͦͫͦ ͎͙ͤ͊ͪͯ͘͟ ͤ͊ ͍·ͻ͚ͦ͒ͤͦ ͍͊͡ ͔ͪ͒ͯͭͦͪ͊͟Σ ͍͔͔ͤͫͤ· 
͎͍ͫͦ͊ͫͦ͊ͤͤ͡·͔ ͫ ͙͍͙͔͔ͨͪͦͦ͒ͭͣ͘͡ ͙͔͔͙ͣͤͤ͘Ύ ͍ 
ͦͤͫͭͪͯ͟͟ͼ͙Ό  ͨͦ͒΄͙͙͍͚ͨͤͦͦ͟ ͨ͊ͪ· ͍·ͻ͎ͦ͒ͤͦͦ ͍͊͊͡ 
͔ͪ͒ͯͭͦͪ͊͟Σ ͔͔ͦ͋ͫͨ;͙͍͊Ό΅͙͔ ͤ͊ͪ͊͋ͦͭͯ͟ ͔ͪ͒ͯͭͦͪ͊͟ ͒ͦ 
пр ͭ·ͫΎ; ;͍͊ͫͦΦ

3. фо ͔ͦͣͨͭ͊͟͟͡ ͣͦͭͦͪ-͔͍͙ͪ͒ͯͭͦͪͦ͟ ͔͔ͨͪͻͦ͒ͤ·ͻ ͍ͯͦ͘͡Φ

4. ˭͊͊͘͟ ͙͙ͨ͊ͪͭ ͦ͗ͯ͟ͻ͊ ͊͘΅͙͎ͭͤͦͦ ͒͡Ύ ͣͦͭͦͪ-͔ͪ͒ͯͭͦͪ͊͟
млл ΄ͭΦ

5. ˤ·͋ͦͪ ͙ͣ͊ͪ͟ ͔͊͋͟͡Ύ ͍͎ͫͯ͒ͦͦͦ ͔ͭͪͻ ͍͙͍͒ͦ ͒͡Ύ 
;͙͊ͫͭ;͚ͤͦ ͔͊ͣͤ͘· ͍ нлнм ͎Φ

˾͊͋ͦͭ· ͨͦ ͔͔͊ͣͤ͘ Ή͔͙͍͎ͭͪͦͨͪͦ͒ͤͦͦ͟͡ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ 



˭͔͊ͣͤ͊ Ή͔͙͍͎ͭͪͦͨͪͦ͒ͤͦͦ͟͡ ͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ ͙ ˢ˿̂ ˽͎ͦͫͦͦ͟͡ ͔ͦͭͪ͊͗͊ͭ͡Ύ 
˾ˢ́ˢ˹-600

Ѕ ͔ͨ͊ͪ͊ͣͭͪ ͍ͤͦ·͚ ͫͭ͊ͪ·͚

1. ˴˽˨Σ ҈ 98 <92

2. ͙͍̉ͫͦͦ͋ͦͪͦͭͦ͡ 16 8

3. ˿ͦͪͦͫͭ͟Έ(͒ͦ͡Ύ) 0.007-4

4. ˶Όͺͭ ͔ͤ ͔͔͋ͦ͡ лΦнр ͎ͯ͡.͎ͪ͊͒Φ 1.5 ͯ ͎Φ͡ ͎ͪ͊͒Φ

5. ˸ͦ΅ͤͦͫͭΈΣ͟ˤͭ 0.55 0.55 

6. ˽͔ͦͭͪ͋͡Ύ͔ͣ·͚ ͭͦ͟Σ ˢ1.5όлΦр ͫ ͔͍͔͔ͨͪͦ͋ͪ͊ͦ͊ͭͣ͘͡ ;͊ͫͭͦͭ·ύ1.7

7. ˽͔͙͙ͪͦ͒;ͤͦͫͭΈ ͙͍͙ͦ͋ͫͯ͗͊ͤ͡ΎΣ; 20 000 200

8. ͙́ͨ ˻͔͒ͤͦͫͭͯͨͤ;͊ͭ·͚ ͼ͙͙͙ͤ͒ͪ͡;͔͙͚ͫ͟ ͫ 
͙ͦͤ͟;͔͙ͫͣ͟ ͔͔ͨͪͻͦ͒ͦͣ ͤ͊ ͍·ͻͦ͒ͤͦͣ 

͍͊ͯ͡

͔́ͪͻ͔ͫͭͯͨͤ;͊ͭ·͚:͍͚͚͒ͦͤͦ 
͔ͨ͊ͤͭ͊ͪͤ͡·͚ ͙ ͔ͦͭ͒͡Έͤͦ 

͙ͦͤ͟;͔͙͚ͫ͟

9. ˤ͙ͦͣͦ͗ͤͦͫͭ͘ ˾͔͙͊͊͘͡ͼ͙͙ ͎͎ͣͤͦͦͫͦͪͦͫͭͤͦͦ͟ ͔͙ͪ͗ͣ͊ ͙ 
͔͚ͫͦͪͦͫͭ͟Σ ͙͙͋͘͟͡ͻ ͟ ͔͍ͤͯ͡·ͣΦ



˴ˢ˾́˻˥˾ˢ˸˸ˢ ͔͙͚ͦͭͦͤͤ͟͡ ͦͭͪ͊͗͊Ό΅͔͚ ͍͔ͨͦͪͻ͔͚ͤͦͫͭ ΅͙ͭ͊ Ѕмрл ͙ 
Ѕннр ͦͭ ͔͎ͨͪͦͭͤͦͦ͟ ͔͙ͨͦͦ͗ͤ͡Ύ wҐнууллл ͣͣ. ʕ ͙͒ ͦͭ ͼ͔ͤͭͪ͊ 
͙͔͔ͪ͊͒ͦͭͫͦͨ͊͟͡Φ  ˴͙ͦ͡;͔͍ͫͭͦ ͙͙͔͊ͤ͊ͪͯͣ͘͡·ͻ ͭͦ;͔͟ ͤ͊ ͍͔ͨͦͪͻ͙ͤͦͫͭ 
΅͙ͭ͊ нтсΦ ́ͦ;ͤͦͫͭΈ ͦͭͪ͊͗͊Ό΅͔͚ ͍͔ͨͦͪͻ͙ͤͦͫͭ ΅͙ͭ͊ ннр ˿˴˻ Ґ лΦтр 
ͣͣΦ

˴͎͊ͪͭͦͪ͊ͣͣ͊ ͔͙͚ͦͭͦͤͤ͟͡ ͦͭͪ͊͗͊Ό΅͔͚ ͍͔ͨͦͪͻ͙ͤͦͫͭ ͎̑͗ͤͦͦ ͔ͫͭͦͪ͊͟

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм

1. Rapid Adjustment of Large Antenna Surfaces Using Modern Laser Systems, 2020gbar.conf..428Z.
нΦ ˻ ͍͙ͦͣͦ͗ͤͦͫͭ͘ Ό͙͍͙ͫͭͪͦ͟ ˥͍͎͊ͤͦͦ͡ ͔ͪ͊͊͘͟͡ ͙͔͔ͪ͊͒ͦͭͫͦͨ͊͟͡ ˾ˢ́ˢ˹-слл ͔͊ͪͤ͘͡·͙ͣ 
͙͔͙͔ͣͪͭ͘͡Έͤ·͙ͣ ͙͔͙ͫͫͭͣ͊ͣΣ ́ͪͯ͒· ˮ˽ˢΣ нлнмΣ ͙ͨͪͤΎͭͦ ͍ ͔ͨ;͊ͭΈΦ

LeikaTDRA6000, 
͒ͦ слл ͣΦ

LeikaAT402, ͒ͦ мсл ͣΦ

LeikaATS6000, 
͔͔͋ͦͭͪ͊͗͊ͭ͘͡Έͤ·͚
͔͙ͪ͗ͣ



˾͙͍͚͍͎͙͊͒ͦͫͦͫͭ͊͊͊ͭ͟͟͡ ͫ ͎͙͙͒ͪͦͫ͟͡Έͤ·ͣ ͔͎͔ͣ͊ͣ͊ͪͤ͘·͙ͣͯ͘͡;͔͙͔ͤͣ όhIaύ 

˾̅̅ˮΣ ͎ͺ͔ͤψ͊Ѕ нм-52-53035 "˾ ͙͍͚͍͙͊͒ͦͫͦͫͭ͊ 
ͫͭͪͯͭͯͪ͊͟ ͎͙͊͊ͭ͟͟͡ ͫ ͙ͫͭͦ;͙͙ͤ͊ͣ͟ ͎͙͙͒ͪͦͫ͟͡Έ͎ͤͦͦ 
͔͎͔͎͙ͣ͊ͣ͊ͪͤͦͦͯ͘͘͡;͔͙ͤΎζ ό˿ˢ˻ ˾ˢ˹Σ ͙͍͔͙͔̂ͤͪͫͭͭ 
˥͚ͯ͒͗ͦͯΣ ˴͙͚ͭ͊ύ

sample N 1h.4 4h.7

control 129 -0.66 (0.44) -0.66 (0.53)

non control 74 -0.51 (0.36) -0.49 (0.45)

2020A&A...638A..78P, Radio properties of the OH 
megamasergalaxy IRAS 02524+2046, Penget al.

survey freq reference

NVSS 1400 Condon et al.,1996

GLEAM 72-231 Hurley-Walker et al.,2017

TGSS 150 Intemaet al.,2017

VLASS 3200 Lacy et al., 2020

GB6 4800 Gregory et al., 1996

VLA 8400 Healey et al.,2007

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм



˥͙͙͊͊ͭ͟͟͡ FR0

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм

2021ARep...65..233M, Radio Properties of FR0 Galaxies According to Multi-frequency Measurements with RATAN-600;
2020gbar.conf..390M, Radio Properties of FR0 Radio Galaxies:RATAN-600 Observations.
˾͔ͯ͘͡Έͭ͊ͭ· ͔͍͔ͨͪ͒ͫͭ͊ͤ͡·:
- 6th CSS/GPS Workshop, Torun, Poland, 2021
-˸͔͗͒ͯͤ͊ͪͦ͒ͤ͊Ύ ͦͤ͟ͺ͔͔ͪͤͼ͙Ύ ζˮ͔͙͒ ˿Φ ˣΦ ˽͙͔͟͡Έ͔͙ͤͪ͊ ˿Φ ˢΦ ˴͊ͨ͊ͤ͊͡ ͙ ͍͔͔ͫͦͪͣͤͤ͊Ύ͊ͫͭͪͦͺ͙͙͊͘͟η, 2021
-ˤ͔͙͚ͫͪͦͫͫͫ͊͟Ύ ͦͤ͟ͺ͔͔ͪͤͼ͙Ύ ζ˹͔͊ͣͤ͊͘Ύ ͙͊ͫͭͪͦͤͦͣΎ ͍ ˾͙͙ͦͫͫΥ ··L ͍͔͟η, 2020
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0909+1928 (Mrk 1226)

 

 

ˤ͔͍ͨͪ·͔ ͍͔͔ͨͪͦ͒ͤ·
͍͙͍͔͔͊ͦ͒ͤͦͪͣͤͤ͘͟·͔
͙͔͔͙ͣͪͤ͘Ύ ͙͔͍ͪ͊͒ͦͫͨͭͪͦ͟
FR0 ͍  ͙͔͒͊ͨ͊ͦͤ͘ н-нн ˥˥ͼΦ 
˽ͦ͊͊ͤͦ͘͟Σ ;ͭͦ ͔͙͚ͫͪ͒ͤ ͔ͫͨͭͪ͟ 
͔ͣͦ͗ͭ ͙͔ͣͭΈ 
͍͒ͯͻ͔ͦͣͨͦͤͤͭͤͯ͟Ό ͫͭͪͯͭͯͪͯ͟.

ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͍͙͍͊ͣͦͫ͘Ύ͙͘ FR0  ͫ  
͎͙͙͒ͪͯͣ ͙͊ͫͫ͊ͣ͟͡ ͙͙ͪ͊͒ͦͫͭͦ;͙͍ͤͦ͟Υ ͪΎ͒ 
ͦ͋Ά͔͍ͭͦ͟ ͎ͣͦͯͭ ͙͊ͫͫ͟͡ͺ͙ͼ͙͍ͪͦ͊ͭΈͫΎ ͊͟͟ 
GPS.



ü2021/02. Popkovet al. AstronomicalJ. v.161, id.88, 20pp. DOI=10.3847/1538-3881/abd18c
ü2021/02. Plavinet al.   AstrohysicalJ. v.908, id.157, 10pp. DOI=10.3847/1538-4357/abceb8
ü2020/12. Kovalevet al. Proc.ofthe All-RussianConf.-SAORAN DOI=10.26119/978-5-слпрлΧ
ü2020/05  Plavinet al. AstrophysicalJ. v.894, id.101, 13pp. DOI=10.3847/1538-4357/ab86bd
ü2020/03  Larionovet al. MNRAS, v.492, p.3829-3848. DOI= 10.1093/mnras/staa082
ü2020/01  Kovalevet al.  Advancesin SpaceRes.v.65,p.745-755 DOI=10.1016/j.asr.2019.04.034
ü2021/04 Kosogorovet al. ό͔͍͔ͨͪ͒ͫͭ͊ͤ͊͡ ͍ abw!{ύ 2021arXiv210408544K.

˾ˢ́ˢ˹-слл ͍ ͎ͣͤͦͦ͊ͤ͊͟͡Έ͚ͤͦ ͙͙͊ͫͭͪͦͤͦͣΥ ͨͦͤ͊͡Ύ ͍·͋ͦͪ͊͟ ˾˿˨ˣ-ͦͣͨ͊ͭͤ͟͟·ͻ͚ͫͭͪͯ ͍ Ύ͒ͪ͊ͻ ͎͙͊͊ͭ͟͟͡ ͊͟͟ 
͙͙͍ͤ͒͊ͭͦͪͦ͟ ͔͚͙ͤͭͪͤͦ ͍·͙ͫͦ͟ͻ Ή͔͎͙͚ͤͪόˢ˴̇ ̅ˮˢ˹Σ ˸̅́ˮύ 

IceCubeͭ ͙͎͎͔ͪͪΥ ͔͔͔͗ͣͫΎ;ͤ·͚ ͙͙͎ͣͦͤͭͦͪͤ ͤ͊ ˾ˢ́ˢ˹-слл ͙͍͊ͭͤ͟·ͻ ͎͙͊͊ͭ͟͟͡ -͍ͤͦ·ͻ ͙͍͊ͤ͒͒͊ͭͦ͟ ͍ 
͙ͫͭͦ;͙͙ͤ͟ ͔͚͙ͤͭͪͤͦ ͍·͙ͫͦ͟ͻ Ή͔͎͙͚ͤͪ όˮ̒ˮ ˾ˢ˹ύ

TXS 0506+056
J 1100+122



˴͊ͪͭ͊ ͔ͫͨͭͪ͊͟͡Έͤ·ͻ ͙͔͍ͤ͒ͫͦ͟ ͤ͊ 15 ͙  22 ˥ ˥ͼ όVLBA)

VLBI core

Bright jet feature 
BjetҒ о D

Bcore

The odd-looking GPS quasar 0858-279at z=2.15

˾͙͔͊͒ͦͫͨͭͪ͟·͍͊͊ͪ͊͘͟Σ ͨͦͯ͡;͔ͤͤ·͔ ͤ͊ ˾-600 ˸͔ͦ͒͡Έ Ή͔ͫͨͦͤͤ͟ͼ͙͊͡Έ͚ͤͦ ͍ͫͨ·΄͙͟ Valtaojaet al.,1999

N. Kosogorovet al., 2021, MNRAS, accepted

˿ͻ͔ͣ͊Σ ͔͙͒ͣͦͤͫͭͪͪͯΌ΅͊Ύ 
͎͙͔ͨͦͭͯ͘ ͍͙͔͚͍͙͊ͣͦ͒ͫͭ͘Ύ ͙ͫͭͪͯ ͙ 
ͦ͋͊͊͟͡Φ

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм



ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͙͙ͫͭ͊ͭͫͭ;͔͙ͫ͟ ͚ͨͦͤͦ͡ ͍·͙͋ͦͪ͟ όпунύ ͙͍͊ͭͤ͟·ͻ Ύ͔͒ͪ ͎͙͊͊ͭ͟͟͡ ͫ ͨͦͣͦ΅ΈΌ 
±[.! ͙ ˾ˢ́ˢ˹-слл όˢ˴̇ ̅ˮˢ˹Σ ˸̅́ˮύ

PopkovA. V. et al., 2021, Astronomical Journal, 161, 88

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм

Åʕ ͔͙ͫͫ ͭͦ;͙͙ͤͫͫ͟ ͙͡Έ͚͔͔͔ͤͦͨͪͣͤͤͦͫͭΈΌͤ 8͊˥˥ͼ
͔͔͙͍ͨͪͦ͒ͭͭͪͦ͊ͤ͟·VLBA͙͙͔ͣΌͭͨ͡ ͙͚͔ͦͫͫͨͭͪ͟͟
͚ͦͣͨ͊ͭͤͦͫͭͪͯͭͯͪ͟͟͟·.

Å82 ͍ͤͦ·ͻ͊͟ ͙͍ͤ͒͒͊ͭ͊CSSςcompact steep
spectrumͦ͋Ά͔ͭ͟·(17%).

Å˴ ͦͣͨ͊ͭͤ͟·͔͙ͫͭͦ;͙͙ͤͫ͟͟ ͪͯͭ·͔ͣͫͨͭͪͦͣͫ͊͋ͦ͟͡
͔͔͔ͨͪͣͤͤ·Σ͔ͭͦ ͫͭΈ͍͙ͯ͘͡;͔͙͙ͤͤ͊ͨ ͔͍͊ͪͫͦ͟·ͻ
ͣ͊ͫ΄ͭ͊͋͊ͻ͙͙͒ͦͣͤͪͯΌ͍͔ͭͤ΄͙͔ͤ;͙͔͙͙͊ͫͭ͒͗ͭ͊͡
ζͣ ͙͙ͤ-ͦ͋͡·η.

ˮ͔͔͔͔͙ͤ͒ͫͨͪͣͤͤͦͫͭͤ͟ 8͊ ˥˥ͼͨͦ͒͊ͤͤ·ͣ
͙͙͎ͣͦͤͭͦͪͤ͊ͤ͊˾ˢ́ˢ˹-600͙͒ ͊ͤͤ·ͣMingalievet
al. 2001, 2007; Ricciet al. 2013, ͍͘ ͍͙͙͙͊ͫͣͦͫͭͦͭ
͔ͫͨͭͪ͊͟͡Έ͎͙͔͚͔ͤͦͦͤ͒ͫ͊ͦͣͨ͊ͭͤͦͦͣͨͦͤͤͭ͟͟͟͟·
ͨͦ͒ ͍ͯͻ;͊ͫͭͦͭͤ·ͣͤ͊͋͡Ό͔͙͒ͤΎͣͤ V͊LBA(2 ͙8
˥˥ͼύ.



G
FSRQ

BL Lac

+0.9
-1.5

FSRQ

FWHM=1.2; Var22=43%FWHM=1.9; Var22=65%Var22=73%FWHM=0.9; Var22=16%

+0.5
-0.6 +0.5 -0.6

Gigahertz-Peaked Spectrum. Blazarscontamination

Sample 1
Targeted GPS list (122)

2006-2010
2012A&A...544A..25M

Sample 2
Complete GPS sample (457);

S5җ нлл mJy
2011-2019

2019AstBu..74..348S, 
2013AstBu..68..262M

Comparison Samples 3-4
GPS in a complete QSO samples:
ȊҗоΤ {NVSS җ млл mJy(102)
ȊҗпΤ {NVSS җ нл mJy(37)

2017-2021
Sotnikova2021

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм



˽͔͔͔ͪͣͤͤͦͫͭΈ 

Sample Var11.2, % Time 
period, 
yearsG QSO

1 5% 11% 5

2 8% 14% 12

3 - 23% 4

{ŀƳǇƭŜ оΣ v{hΣ Ȋҗо

The objects havenot been studied for 
enough time to discard blazars. 

Sotnikovaet al., 2021, MNRAS

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм



PS ͟ ͍͊͊ͪ͘· ͤ͊ z >3

S3: 102 QSO, ȊҗоΤ S1.4 җ млл mJy(48 blazarsby 
Massaroet al., 2009)

S4: 37 QSO, ȊҗпΤ S1.4 җ нл mJy(11 blazars)

Sotnikovaet al., 2021, MNRAS

Relativisticallybeamed sources 
dominate the high-redshift radio 
source population due to the
Doppler boosting observational 
effect.

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм



PS ͤ ͊ ͋ͦ͡Έ΄͙ͻ z. x ͊͊ͪ͘͡PSO J0309+2717 ͤ͊  z=6.1 

Radio continuum spectrum of J0309+2717.

Mufakharovet al., 2021MNRAS.503.4662M

Light curve of the PSO 
J0309+2717 at  4.7 GHz 
constructed using 
measurements with S/N > 1.5, 
F=0.28 (0.02)  (May 2020 - Apr 
2021).

Radio spectra of three most distant 
blazarsat redshiftsz>5. Blue points 
are from literature and CATS, red 
points are the RATAN-600 
measurements.

PSO J0309+2717.

VLBA measurements, Spingolaet al., 2020



PS ͋ ͊͊ͪ͘͡·

The Roma BZCAT - 5th edition (3561)
Multi-frequency Catalogue of Blazars

Edition 5.0.0, January 2015, Massaroet al., 2009

Spectral shape 3651 N fraction

PS 508 14%

similar to classicGPSs 186 5%

Җ нл Řŀǘŀ Ǉƻƛƴǘǎ819 22%

Mmean = 25% at 8 GHz; N= 2607
Mmean = 26% at 22 GHz; N = 1028

˴͙ͦ͡;͔͍ͫͭͦ ͙͔͔͙͚ͣͪͤ͘ ͍ ͙͙͔ͪ͊͒ͦͦͤͭͤͯͯͣ͟
͍͋͊͊ͪͦ͘͡BZCAT

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм



RATAN-600 multi-frequency data for the blazars
Mingalievet al., A&A, 2014

www.sao.ru/blcat
2005-2021͎͎Φ(~1200)

BLcatupdate ςRATAN-600 multi-frequency data for blazars

ˤ·͋ͦͪ͊͟ ˾ˢ́ˢ˹-600
S1.4 > 100 mJy, -35ϲ< Dec < 45ϲ

1.1, 2.2, 4.7, 8.2, 11.2, 22 GHz
2005 -2021

˻͍͔͔͒ͤͦͪͣͤͤ·͔ ͔ͫͨͭͪ͟· ˾-600 Ҍ ͙͔ͭͪ͊ͭͯͪͤ͡·͔ ͒͊ͤͤ·͔

̉ͭͦ ͍͎ͤͦͦͦ:
~1200;
-͙͙ͪ͊͒ͦͦͤͭͤͯͯͣͨͦ͟ 
͒ͦͫͭͯͨͤ·ͣ ͙͔ͭͪ͊ͭͯͪͤ͡·ͣ 
͒͊ͤͤ·ͣ ͒͡Ύ ͍͔ͫͻ ͍͋͊͊ͪͦ͘͡;
-Ήͫͨͦͪͭ͟ ͒͊ͤͤ·ͻΦ

http://www.sao.ru/blcat


BL Lac BL Lac Blaz.un.t.

FSRQBL Lac

BL Lac
BL Lac cand.

BL Lac

www.sao.ru/blcat 2014A&A...572A..59M
RATAN data: 2005-2021

www.sao.ru/cats/ 2005BSAO...58..118V , 2009DatSJ...8...34V, 
CATS:  published literature data

BL Lac

BLcatupdate

FSRQ

http://www.sao.ru/blcat
http://www.sao.ru/cats/


˿͍͙͔͔͒ͭ͡Έ͍ͫͭͦ ͎͍͔͚ͦͫͯ͒͊ͪͫͭͤͤͦ ͔͎͙ͪͫͭͪ͊ͼ͙͙ ˾ˮ˨



˾͊ͪ͊͋ͦͭ͊͘͟ ͙͎͙͙͒͊ͤͦͫͭ͟ ͔ͨ͊ͣͤͤ͘͡·ͻ ͚ͫͭͪͯ ͍ ͔ͦͪͦͤ͟ ˿ͦͤ͡ͼ͊

1.˨͙͎͙͊ͤͦͫͭ͊͟ ͔ͨ͊ͣͤͤ͘͡·ͻ ͚ͫͭͪͯ ͍ ͔ͦͪͦͤ͟ ˿ͦͤ͡ͼ͊, ˿ ͔ͦͤ͡;ͤͦ-͔ͣͤ͊͘Ύ ͺ͙͙͊͘͟Φ нлнмΦ ́Φ тΦ Ѕ н
2. ˥ ͦͪΎ;͙͔ ͙ͫͭͪͯ ͍ ͔ͦͪͦͤ͟ ˿ͦͤ͡ͼ͊Υ ͍͔͙͔ͫͦͫͭ͊ͤ͡ ͎͊ͭ͊ͦ͊͟͡ ͫͦ͋·͙͚ͭ ͨͦ ͒͊ͤͤ·ͣ ͎͙͔ͣͤͦͦͤͫͭͪͯͣͤͭ͊͡Έͤ·ͻ
ͤ͊͋͡Ό͔͙͚͒ͤΣ ζ˥͔͎͔͙ͦͣ͊ͤͭͣ͘ ͙ ͊Ή͙ͪͦͤͦͣΎηΣ нлнмΣ ͒ͦͨΦ ͍·ͨ.
˽͔ͦ͒͒ͪ͗͊ͤͦ ˾̅̅ˮ

ʆʧʨʝʜʝʣʝʥʠʝʬʠʟʠʯʝʩʢʠʭʤʝʭʘʥʠʟʤʦʚ,ʦʪʚʝʪʩʪʚʝʥʥʳʭʟʘʛʝʥʝʨʘʮʠʶ,ʢʦʣʣʠʤʘʮʠʶʠ

ʜʠʥʘʤʠʢʫʧʣʘʟʤʝʥʥʳʭʩʪʨʫʡʚʘʪʤʦʩʬʝʨʝʉʦʣʥʮʘ.

ʆʩʥʦʚʥʦʝʚʥʠʤʘʥʠʝʩʦʩʨʝʜʦʪʦʯʝʥʦʥʘʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ"ʛʦʨʷʯʠʭ"ʩʪʨʫʷʭ,ʥʘʙʣʶʜʘʝʤʳʭ

ʚʢʦʨʦʥʝʉʦʣʥʮʘ,ʯʪʦʧʦʟʚʦʣʠʪʚʧʦʣʥʦʡʤʝʨʝʠʩʧʦʣʴʟʦʚʘʪʴʧʦʪʝʥʮʠʘʣʥʘʙʣʶʜʝʥʠʡʚ

ʨʘʜʠʦʜʠʘʧʘʟʦʥʝ,ʩʝʛʦʦʪʥʦʩʠʪʝʣʴʥʦʥʠʟʢʠʤʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʨʘʟʨʝʰʝʥʠʝʤ,ʥʦʧʨʠɻʪʦʤ

ʫʥʠʢʘʣʴʥʦʡʠʥʬʦʨʤʘʮʠʝʡʦʙɻ ʣʝʢʪʨʦʥʥʦʡʪʝʤʧʝʨʘʪʫʨʝ,ʚʝʣʠʯʠʥʝʤʘʛʥʠʪʥʦʛʦʧʦʣʷ,

ʤʘʛʥʠʪʥʦʡʛʝʦʤʝʪʨʠʠ,ʠʫʩʢʦʨʝʥʥʳʭʵʣʝʢʪʨʦʥʘʭ.



/

˽ͦ͒ ͊ͤͤ·ͣSDO/AIAͫ ͨͦͣͦ΅ΈΌ͙͔ͫͫͭͣ·͔͍͙ͨͪ;͚͙ͤͦͦ͋ͪ͊͋ͦͭ͒͊ͤͤ͟·ͻ͍͔͎͔ͫͦͫͭ͊ͤ͊ͭ͊ͦͨ͊ͣͤͤ͘͟͡͡͡·ͻ
͚͍͔ͫͭͪͯͦͪͦͤ͟˿ͦͤ͡ͼ͔͍͙͊ͨͯͭͣͯ͊͘͡Έ͚͙͔͙ͤͦ͒ͤͭͺ͙͊͟ͼ͙͙ͫͦ͋·͙͚͍ͭͺ͙͡Έͣ͊ͻ, ͔ͨͦͫͭͪͦͤͤ·ͻͨͦ
͍·͔ͫͦͦͨͪ͟ͼ͙͙ͦͤͤ͘·ͣ˴̂̅ͤ͊͋͡Ό͔͙͒ͤΎͣͫͪ ͔͙͔͊ͣͪͦͣͨͫ͘͟͡Ύ0.6".

http://spbf.sao.ru/coronal -jets-catalog

˨͙͎͙͊ͤͦͫͭ͊͟ ͔ͨ͊ͣͤͤ͘͡·ͻ ͚ͫͭͪͯ ͍ ͔ͦͪͦͤ͟ ˿ͦͤ͡ͼ͊ όррл/ 87)

˹͊͋͡Ό͔͙͔͒ͤ ͔ͨ͊ͣͤͤ͘͡·ͻ ͚ͫͭͪͯͤ·ͻ ͙ͯ͘͡;͔͙͚ͤ ͍͔͔ͦ͒ͤͦͪͣͤͤͦ ͍ ͙ͪ͊͘͡;ͤ·ͻ ͙͒͊ͨ͊ͦͤ͊͘ͻ 
͍ͨͦͦ͘͡Ύ͔ͭ ͔͒ͭ͊͡Έͤͦ ͙ͯ͘;͙ͭΈ ͊͟͟ ͙ͻ ͙͙ͤͼ͙͙͍͙͔ͪͦ͊ͤΣ Ή͔͎͙ͤͪΌΣ ͙͙͒ͤ͊ͣͯ͟ ͙ ͙ͦͣ͊͟͡͡ͼ͙ΌΣ ͭ͊͟ 
͙ ͍ͫΎ͊ͤͤ͘·͔ ͫ ͙͙ͤͣ ͔ͨ͊ͣͤͤ͘͡·͔ ͨͪͦͼ͔ͫͫ·Υ ͔͚ͤͯͫͭͦ;͙͍ͦͫͭΈΣ ͔ͭͯͪ͋ͯͤͭͤͦͫͭ͡Έ ͙ ͔͙͔ͯͫͦͪͤ͟ 
͊ͪ͘Ύ͔͗ͤͤ·ͻ ;͙͊ͫͭͼΦ

http://spbf.sao.ru/coronal-jets-catalog/
http://spbf.sao.ru/coronal-jets-catalog
http://spbf.sao.ru/coronal-jets-catalog
http://spbf.sao.ru/coronal-jets-catalog
http://spbf.sao.ru/coronal-jets-catalog
http://spbf.sao.ru/coronal-jets-catalog


ˮ͔͙ͦ͋ͪ͊͗ͤ͘ΎSDO(AIA͙HMI), ͨͦͯ͡;͔ͤͤ·͔17.04.2019 0͍8:32 UT (AIA)͙08:33UT
(HMI) ͫͤ ͔͊ͦ͗ͤͤ͡·͙͙͍ͣͫ͊ͤ͊ͣ͊͟ ͔ͤͭͤͤ·ͻ͔͔ͭͣͨͪ͊ͭͯͪ͊ͻ(I-͙͔͙͍ͤͭͤͫͤͦͫͭΈͨͦ͊͊ͤ͊͘͟
ͫͨͦ͡΄͚͙͙͔͚ͤͦͤ͡ΣV-ͨͦ͡Ύ͙ͪ͊͘ͼ͙Ύτ΄͙ͭͪͻ͍͚ͦͦύΣͨͦͯ͡;͔ͤͤ·͙ͣͤ͊˾ˢ́ˢ˹-600 0͍8:32
UT ͤ ;͔͊͊ͫͭͦͭ11.53 ˥˥ͼ͍͍ͦ ͔ͪͣΎͨͪ ͦΎ͍͔͙ͤ͡Ύ͙ͫͭͪͯ(08:28ς08:47 UT). ˿ͭͪͯΎ
͔͍͔͙ͪ͊ͫͨͦͦ͗ͤ͊ͪͭ͊͟͡͡Έ͍͙ͤͦͤͯͭͪͫ͊ͤ͊͟V. ˽͙͍͔ͪͫͦͣ΅͔͙͙͙͔͙ͤͦ͋ͪ͊͗ͤ͘Ύ͋·͙͡
͍͔ͨͦͪͤͯͭ·Σͭ͊;ͭͦ͋͟·͙͎͍͔͙͒͊ͪ͊ͣͣ͊ͤ͊ͨͪ͊ͤͤͦͫͭ͡˾ˢ́ˢ˹-600͙ͤ͊ ͔͙͙ͦ͋ͪ͊͗ͤ͋͘·͊͡
͍·ͭΎ͍͍ͤͯͭ͊ ͔͙ͪͭ͊͟͡Έ͍͔͙͙ͤͦͣͤ͊ͨͪ͊ͤ͡


