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˹͊͋͡Ό͔͒͊ͭ͡Έͤ·͔ ͎ͨͪͦͪ͊ͣͣ· нлн1

͎ͦ͒ ˸͊ͫ͟.
͍ͦͣ͘.
͍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·͔ ͊͘Ύ͍͙͟

2014 2015 2016 2017 2018 2019 2020 2021

29 24 26 36 29 29 30 15

˻͎͙ͪ͊ͤ͊͘ͼ͙͙-ͨͦ͡Έ͍͔͙ͦ͊ͭ͘͡

2014 2015 2016 2017 2018 2019 2020 2021

14 11 13 18 20 20 25 20

˭͎͊ͪͯ͊͘͟ ͔͔ͭͫͦͨ͊͟͡Σ ҈

˽͔͙ͦͭͪ ͤ͊͋͡Ό͔͒͊ͭ͡Έ͎ͤͦͦ 
͍͔͔͙ͪͣͤΣ ҈

˴͙ͦ͡;͔͍ͫͭͦ ͎ͨͪͦͪ͊ͣͣ

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм



ˤ͔͎͙ͤ͊͊ͭ͟͡;͔͙͔ͫ͟:
1. Narrow-Line Seyfert1 Galaxies(MetsahoviRadio 
ObservatoryΣ ͙̅ͤ͡Ύ͙ͤ͒Ύ).
2. ˸ ͎ͤͦͦ;͊ͫͭͦͭͤ·͚ ͙͙͎ͣͦͤͭͦͪͤ ͔͔͔͙ͨͪͣͤͤͦͫͭ ͍͋͊͊ͪͦ͘͡
ͤ͊ ͙͔͒ͭ͡͡Έͤ·ͻ ͍͔͔ͪͣͤͤ·ͻ ͣ͊ͫ΄ͭ͊͋͊ͻΣ ό̊ˢ˻ ˴͙͚͚ͭ͊ͫͦ͟ 
ˢ˹Σ ˴͙͚ͭ͊).
3. ˮ ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͙͎͙ͪ͊͒ͦ͊͊ͭ͟͟͡ FR0(˿ˢ˻ ˾ˢ˹).
4. ˾ ͙͔͊͒ͦͫͨͭͪ͟·͙ ͔͔͔ͨͪͣͤͤͦͫͭΈ ͍͍͊͊ͪͦ͘͟ ͤ͊ z>4 (˿ˢ˻ 
˾ˢ˹Σ INFIP, s ͎͔͙ͪͤͭͤ͊).
5. ˾ ͙͍͚͍͎͙͙͊͒ͦͫͦͫͭ͊͒ͪͦͫ͟͡Έͤ·ͻ ͔͎͔͍ͣ͊ͣ͊ͪͦ͘OHM
(͙͍͔͙͔̂ͤͪͫͭͭ ˥͚ͯ;͗ͦͯΣ ˴͙͚ͭ͊).
6. IceCubeͭ ͙͎͎͔ͪͪΥ ͔͔͔͗ͣͫΎ;ͤ·͚ ͙͙͎ͣͦͤͭͦͪͤ ͤ͊ ˾ˢ́ˢ˹-
слл ͙͍͊ͭͤ͟·ͻ ͎͙͊͊ͭ͟͟͡ -͍ͤͦ·ͻ ͙͍͊ͤ͒͒͊ͭͦ͟ ͍ ͙ͫͭͦ;͙͙ͤ͟ 
͔͚͙ͤͭͪͤͦ ͍·͙ͫͦ͟ͻ Ή͔͎͙͚ͤͪ όˮ̒ˮ ˾ˢ˹).
7.˾ˢ́ˢ˹-слл ͍ ͎ͣͤͦͦ͊ͤ͊͟͡Έ͚ͤͦ ͙͙͊ͫͭͪͦͤͦͣΥ ͨͦͤ͊͡Ύ 
͍·͋ͦͪ͊͟ ˾˿˨ˣ-ͦͣͨ͊ͭͤ͟͟·ͻ͚ͫͭͪͯ ͍ Ύ͒ͪ͊ͻ ͎͙͊͊ͭ͟͟͡ ͊͟͟ 
͙͙͍ͤ͒͊ͭͦͪͦ͟ ͔͚͙ͤͭͪͤͦ ͍·͙ͫͦ͟ͻ Ή͔͎͙͚ͤͪ όˢ˴̇ ̅ˮˢ˹Σ 
˸̅́)ˮ.

˥͙͊͊ͭ͟͡;͔͙͔ͫ͟:
1. ˸ ͙͙͎ͦͤͭͦͪͤ ͙͍͍ͣͪͦ͊͊ͪͦ͘͟͟-͎͙͊͊ͭ͟͡;͔͙ͫ͟ͻ 
͔͎͔͍͙ͪͤͭͤͦͫ͟ͻ ͍͚͒ͦͤ·ͻ ͍͔͒͘͘ ͫͦ ͚ͫͭͪͯͤ·͙ͣ ͍·͙͋ͪͦͫ͊ͣ 
(˿ˢ˻ ˾ˢ˹Σ ICRANet, Italy, INAF-IAPS Italy, SAO, USA, 
Finnish Centre for Astronomy with ESO FINCA, Curtin U. 
Australia).
2.˽͙ͦͫ͟ ͋·ͫͭͪ·ͻ ͙͍͔͍ͪ͊͒ͦͫͨͫͦ͟͡* (˿ˢ˻˾ˢ)˹.

˿ͦͤ͡ͼ͔:
1. ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͍ͫͨ·΄͔;ͤ·ͻ ͔ͨ͊ͣͤͤ͘͡·ͻ ͫͭͪͯͭͯͪ͟ ͍ 
͔͒ͼ͙͔͍ͣͭͪͦͦͣ ͙͔͒͊ͨ͊ͦͤ͘ ͫ ͍ͤͦ·͙ͣ ͔ͭͻ͙ͤ;͔͙͙ͫͣ͟ 
͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ˾ˢ́ˢ˹-600 (˿ ˢ˻ ˾ˢ˹); 

2. ˿ͭͪͯͭͯͪ͊͟ ͙ Ή͍ͦ͡Όͼ͙Ύ ͙͍͊ͭͤ͟·ͻ ͔͚ͦ͋͊ͫͭ͡ ͤ͊ 
˿ͦͤ͡ͼ͔ ό͙͍͔͙͔̂ͤͪͫͭͭ ͙̒ͤͤ·Σ ˥͔ͪͼ͙Ύ); 

3. ˴͔ͦͪͪ͡Ύͼ͙ͦͤͤ·͚ ͙͊ͤ͊͘͡ ͔ͣ͗͒ͯ ͔͍ͨͪ͒ͫͨ·΄͔;ͤ·ͣ
͙͎ͫͤ͊ͦͣ͡ CaIIY ͙ ͙͍ͪ͊͒ͦͫͨ·΄͙͊ͣ͟(˿ˢ˻ ˾ˢ˹Σ ˥ˢ˿ 
˥ˢ˻ ˾ˢ˹Σ ˴˥̂); 

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

5. ˿͍͔ͦͣͫͭͤ·͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͻͪͦͣͦͫͺ͔ͪ· ͙ 
͔͔ͨͪͻ͚ͦ͒ͤͦ ͙ͦ͋͊ͫͭ͡ ͔ͫͦͤ͡;ͤ·ͻ ͨΎ͔ͭͤ ͤ͊ 
͙͔ͤͭͪͺ͔͔͔ͪͦͣͭͪ ![a! ͙ ˾ˢ́ˢ˹-600 
(͔́ͻ͎͙ͤͦͦ͡;͔͙͚ͫ͟ ˮ͙ͤͫͭͭͯͭ ˹ΈΌ-˨͔͙͗ͪͫΣ ˿̊ˢ).

ˢͨͨ͊ͪ͊ͭͯͪͤͦ-͔͙ͣͭͦ͒;͔͙͔ͫ͟:
1. ˽ ͙ͦ͘ͼ͙͙͍͙͔ͦͤͪͦ͊ͤ ͍͙ͭͦͪ;͎ͤͦͦ ͔ͪ͊͊͘͟͡ Ѕо (˿ˢ˻ 
˾ˢ)˹.

˹͊͋͡Ό͔͒͊ͭ͡Έͤ·͔ ͎ͨͪͦͪ͊ͣͣ·



˿͙͙ͭ͊ͭͫͭ͊͟ нлн1

˴͙ͦͤͭͤͯͯͣ м-нн ˥˥ͼ
ό˻͋͡Φ ЅмΣ нύ 

˿˿˽˴ о-му ˥˥ͼ
ό˻͋͡Φ Ѕоύ 

˸͎ͤͦͦͯ͡;͔͍͚ͦ пΦт ˥˥ͼ
ό˻͋͡Φ Ѕрύ 

˽͊ͤ͡ 23540 905 4375

˽͔͙ͦͭͪ 2809 (11.9 %) 43  (4.8 %) 465 (10.6 %) 

˽͎ͦͦ͒͊ 2600 (11.0 %) 39 (4.3 %) 439(10.0 %) 

ˢͨͨ͊ͪ͊ͭͯͪ͊ 13 (0.06 %) 1 (0.1%) 18 (0.4%) 

ˢ͔ͤͭͤͤ͊ 6 (0.02 %) 0 (0.1%) 0 (0 %) 

˽ͪͦ;͔͔ 190 (0.81 %) 3 (0.3 %) 8 (0.2 %) 

˴ͦͤ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).

˸͔ͭͦ͒· нлн1



͔ͨ͊ͪ͊ͣͭͪ ннΦо ˥˥ͼ мпΦп ˥˥ͼ ό͍ͨͦͫͭ͊͊͟ нлнмύу ˥˥ͼ ό͊͊͘͘͟ ͔ͪ͊ͣ͘΅͔ͤύ

˽ͦͦͫ͊͡ ;͊ͫͭͦͭ21.0-ноΦр ˥˥ͼ 13.4-15.4 ˥ ˥ͼ 7.7 -уΦт ˥˥ͼΦ

˴ͦΉͺͺ͙ͼ͙͔ͤͭ 
΄ͯͣ͊

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

˹͔ ͔͔͋ͦ͡ лΦт ͒ˣ ͙ͨͪ ͺ͙͙͘;͔͚ͫͦ͟ 
͔͔͔ͭͣͨͪ͊ͭͯͪ нфл ˴

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

мл ͔ͫͯͤ͒͟ мл ͔ͫͯͤ͒͟

˽ͦͦͫͤͦ͡-
ͨͪͦͨͯͫ͊͟Ό΅͙
͚ ͺ͙͡Έͭͪ

˭͊ͭͯͻ͙͔͊ͤ ͔ͤ ͻ͔ͯ͗ рл ͒ˣ ͙ͨͪ 
͚͔ͦͭͫͭͪͦ͟ ͦͭ ͼ͔ͤͭͪ͊͡Έ͚ͤͦ 
;͊ͫͭͦͭ· ͤ͊ ΄͙͙ͪͤͯ ͨͦͦͫ͡·

˭͊ͭͯͻ͙͔͊ͤ ͔ͤ ͻ͔ͯ͗ пл ͒ˣ ͙ͨͪ ͚͔ͦͭͫͭͪͦ͟ 
ͦͭ ͼ͔ͤͭͪ͊͡Έ͚ͤͦ ;͊ͫͭͦͭ· ͤ͊ ΄͙͙ͪͤͯ 
ͨͦͦͫ͡·Φ

͊ͭͯ͘ͻ͙͔͊ͤ ͔ͤ ͻ͔ͯ͗ пл ͒ˣ ͙ͨͪ ͚͔ͦͭͫͭͪͦ͟ 
ͦͭ ͼ͔ͤͭͪ͊͡Έ͚ͤͦ ;͊ͫͭͦͭ· ͤ͊ ΄͙͙ͪͤͯ 
ͨͦͦͫ͡·Φ

ˤͻ͚ͦ͒ͤͦ 
ͭͪ͊ͭ͟

ˤ͍ͦͤͦͦ͒ͤ͡·͚ όммͻрΣрύ ͫ 
͍͔ͤ͊ͨͪ͊ͤͤ͡·ͣ ͍͔͍͙͔͔ͦͭͭͭͣ͡ 
͙͍͊͋ͪͦͦ͟͡;͎ͤͦͦ ͙͎ͫͤ͊͊͡ -нр ͒ˣ

˴͙ͦ͊ͫ͊͟͡Έͤ·͚Σ {a! ͙͙͡ оΣр ͣͣΦˤ͍ͦͤͦͦ͒ͤ͡·͚Σ ͺ͔͊ͤ͡ͼ нуΦрͻмнΦс ͣͣΦ 
ό˥˻˿́ моомт-89)

˾͙͔͊͒ͦͣͭͪ· ͙ͦͤͭͤͯͯͣ͊͟ ͣͦ͒ͯ͡Έ͎ͤͦͦ ͙ͭͨ͊: 8, мпΦп ͙ нн ˥˥ͼ

3D ͫ ͋ͦͪͦ;ͤ·͚ ;͔͔ͪͭ͗/ͺͦͭͦ ͣͦ͒ͯ͡Ύ нн ˥˥ͼ

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм

3D ͫ ͋ͦͪͦ;ͤ·͚ ;͔͔ͪͭ͗ ͙͔͙ͪ͊͒ͦͣͭͪ;͔͎ͫͦͦ͟ ͣͦ͒ͯ͡Ύ мпΦп ˥˥ͼ



˻͍͔͙͔͋ͤͦͤ͡ ͙͚ͨͪ͋ͦͪͤͦ ͋͊͘· нлнл-2021  

1. ˨ ͍ͯͻ͙͒͊ͨ͊ͦͤͤ͊͘Ύͪͯͨͦͪͤ͊Ύ 
͔͊ͤͭͤͤ͊ ͫ ͍͔ͫͦͣ΅͔ͤͤ·ͣ ͺ͍͊ͦ͘·ͣ 
ͼ͔ͤͭͪͦͣΥ 
1400 - 1500˸˥ͼΤ
2200 - 2500 ˸ ˥ͼΦ
͙͙̊ͪͤ͊ ͙͎͒͊ͪ͊ͣͣ· ͍͔͙ͤ͊ͨͪ͊ͤͤͦͫͭ͡ 
ͨͦ ͍ͯͪͦͤΌ ͙ͣͤͯͫ о ͒ˣ -ͦͭ млл ͒ͦ ммл 
͎ͪΦ
˽ͦ͡Ύ͙ͪ͊͘ͼ͙Ύ -͙͔͚ͤͤ͊͡ΎΦ
͍͔̂ͪͦͤΈ ͍͋ͦͦ͟·ͻ ͔͔͍ͨͫͭͦ͟͡ ˨˹ -͔ͤ 
͔͔͋ͦ͡ мт ͒ˣΦ
˴ͦΉͺͺ͙ͼ͙͔ͤͭ ΄ͯͣ͊ ͔͊ͤͭͤͤ·Σ ͔ͤ ͔͔͋ͦ͡ 
лΣр ͒ˣΦ
˻͋ͯ͡;͔͊ͭ͡Έ ЅмΦ

2. s ͔ͤͭͤͤ͊-ͦ͋ͯ͡;͔͊ͭ͡Έ͒͡Ύ 
ͦ͋ͯ͡;͔͙ͤΎ ͔ͦͤͭͪͪ͟ͺ͔ͭͦͪ͊͟͡
͔͊ͤͭͤͤ· ͙͔͔ͪ͊͒ͦͭͫͦͨ͊͟͡ ͍ ͍͒ͯͻ 
͙͒͊ͨ͊ͦͤ͊͘ͻ ;͊ͫͭͦͭ ˿ˤ̉Υ
1 - 3 ˥ ˥ͼ;
3 - 8.8 ˥ ˥ͼΦ 
͙́ͨ ͨͦ͡Ύ͙ͪ͊͘ͼ͙͙-˴͎͍ͪͯͦ͊ΎΣ ͔͍͎ͦͦ͡ 
͙ ͍͎ͨͪ͊ͦͦ ͍͔͙ͤ͊ͨͪ͊ͤ͡Ύ ͍ͪ͊΅͔͙ͤΎ.
˻͋ͯ͡;͔͊ͭ͡Έ ЅоΦ

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм



˸͔ͭ͊ͦͦͤͫͭͪͯ͟͟͡͡ͼ͙͙ Ή͔͔͍ͣͤͭͦ͡ ˥˭
ˢ͙͙͚ͤͭͦͪͪͦͤ͊͘͟Ύ ͊͘΅͙ͭ͊:
˻͋΅͊Ύ ͨͦ͡΅͊͒Έ ͍͔ͨͦͪͻ͙ͤͦͫͭ ͔ͣͭ͊ͦͦͤͫͭͪͯ͟͟͡͡ͼ͙͚ ͔͔ͭͫͦͨ͊͟͡ - ~ммл ллл ͣ2

˻͋ͪ͊͋ͦͭ͊͟ ͍͔ͨͦͪͻ͙ͤͦͫͭ: 2021 -нп ллл ͣ2; 2020 ς27000 2ͣ; 2019 ͎ Φ - ~9700 ͣ 2; 2018 ͎ Φ - ~ 4600 ͣ 2; 2017 ͎ Φ - ~ 1800 ͣ 2;
ˮ͎ͭͦͦ: ~ 67000 ͣ 2.

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм



ͻ˿͔ͣͤ͊Ύ͙͔͎͙͒ͦͦ͡Ύ͍͔͙ͯͨͪ͊ͤ͡Ύ͍͙͔͙͔͒͗ͤͣ˻͋ͯ͡;͔͊ͭ͡ΎЅ3: ͍͙͔͙͔͒͗ͤͣͦ͋ͯ͡;͔͊ͭ͡ΎΣ͔͙͊ͪͭ͟͟Σ
͍͔͙ͯͨͪ͊ͤ͡Ύ͙͎͙͙͍͙͒ͦͣͪ͊ͭ͊ͣͦͪͦͤͭͪͦ͊ͤ͘͟Ύ, ͔͔ͨͪ͒ͯͫͣͦͭͪͤ·ͨͦ͒͟͡Ό;͔͙ͤΎ͋ͯ͒ͯ΅͙ͻ͒͊ͭ;͙͍͙ͦ͟
ͼ͔͔͚ͨͯͨ ͍͔͙ͪ͊ͤ͡Ύ͙͙ͤͺ͙͍ͦͪͣ͊ͭͤ·ͻ͒͊ͤͤ·ͻ͔͙͙ͦͨͦͦ͗ͤ͡ͺͦͯͫ͊͟. ˿͍͔͍͔ͨͪ͊͊ͨͪ͒ͫͭ͊ͤ͡
ͪ͊͋ͦͭ͊Ό΅͙͚͔ͫͭͤ͒ͤ͊ͦ͋ͯ͡;͔͔͊ͭ͡Ѕ3.

˿͙͔ͫͭͣ͊ ͍͔͙ͯͨͪ͊ͤ͡Ύ ͙͍͙ͨͪͦ͒͊ͣ ͍͙ͭͦͪ;͎ͤͦͦ ͔ͪ͊͊͘͟͡ Ѕо

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм



˴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

2020gbar.conf..428Z, Rapid Adjustment of Large Antenna Surfaces Using Modern Laser 
Systems.



ˮ͔͔͙͔ͣͪͤ͘ ͦͭͪ͊͗͊Ό΅͔͚ ͍͔ͨͦͪͻ͙ͤͦͫͭ;͙ͨͦ͘ͼ͙͙͍͙͔ͦͤͪͦ͊ͤ ͍͙ͭͦͪ;͎ͤͦͦ ͔ͪ͊͊͘͟͡

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм



˻͍͔͙͔͋ͤͦͤ͡ ˽ˣ нлмф-2021

2019 2020 2021

͔͙͍͔̏ͭͪͦͨͪͦ͒ͤͦ͟͡ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤ 
˾ˢ́ˢ˹-600 

͔͙͍͔̏ͭͪͦͨͪͦ͒ͤͦ͟͡ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤ 
˾ˢ́ˢ˹-600 

͔͙͍͔̏ͭͪͦͨͪͦ͒ͤͦ͟͡ ͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤ 
˾ˢ́ˢ˹-600

˾͙͔͊͒ͦͣͭͪ ͙ͦͤͭͤͯͯͣ͊͟ ͫͣ-
͙͒͊ͨ͊ͦͤ͊͘ όнн ˥˥ͼύ

ˢ͔ͤͭͤͤ͊-ͦ͋ͯ͡;͔͊ͭ͡Έ ͤ͊ ;͊ͫͭͦͭͤ·͚ 
͙͒͊ͨ͊ͦͤ͘ м-о ͙ о-т ˥˥ͼ

˨͍ͯͻ͙͒͊ͨ͊ͦͤͤ͊͘Ύͪͯͨͦͪͤ͊Ύ ͔͊ͤͭͤͤ͊ ͫ 
͍͔ͫͦͣ΅͔ͤͤ·ͣ ͺ͍͊ͦ͘·ͣ ͼ͔ͤͭͪͦͣΥ мплл-
1500; 2200-нрлл ˸˥ͼ(˻͋ͯ͡;͔͊ͭ͡Έ1)

˽͙͔ͪͣͤͦ-͙͔͙͔ͣͪͭ͘͡Έͤ·͚ 
͔ͦͣͨͫ͟͟͡ ͒͡Ύ ͤ͊͋͡Ό͔͙͚͒ͤ 
͙͙ͪ͊͒ͦͯ͘͡;͔͙ͤΎ ˿ͦͤ͡ͼ͊

˿͔͔͍͔ͭͦ ͙ ͙ͤͺͦ-
͙ͦͣͣͯͤ͊͟͟ͼ͙͔͍͙͔ͦͤͤͦͦ͋ͦͪͯ͒ͦ͊ͤ

͚͍̂ͫͭͪͦͫͭͦ ͼ͙ͺ͍͚ͪͦͦ ͙ͦ͋ͪ͊͋ͦͭ͟ 
͙͎ͫͤ͊͊͡ ͚ͨͦͦͫͦ͡ пΦс ˥˥ͼΤ ˴ͦͤͭͪͦ͡Έͤͦ-
͙͔͙͔ͣͪͭ͘͡Έͤ͊Ύ ͊ͨͨ͊ͪ͊ͭͯͪ͊Τ ˿͊͟͡Ύͪͤ·͚ 
͙͊ͤ͊͊ͭͦͪ͘͡ ͔ͫͨͭͪ͊͟ ͒ͦ нл ˥˥ͼ 
(˻͋ͯ͡;͔͊ͭ͡Έ3)

˿͔͔͍͔ͭͦ ͙ ͙ͤͺͦ-
͙ͦͣͣͯͤ͊͟͟ͼ͙͔͍͙͔ͦͤͤͦͦ͋ͦͪͯ͒ͦ͊ͤ

˿͔͔͍͔ͭͦ ͙ ͙ͤͺͦ-͙ͦͣͣͯͤ͊͟͟ͼ͙͔ͦͤͤͦ
͍͙͔ͦ͋ͦͪͯ͒ͦ͊ͤ

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм



˾͙͍͚͍͎͙͊͒ͦͫͦͫͭ͊͊͊ͭ͟͟͡ ͫ ͎͙͙͒ͪͦͫ͟͡Έͤ·ͣ ͔͎͔ͣ͊ͣ͊ͪͤ͘·͙ͣͯ͘͡;͔͙͔ͤͣ όhIaύ 

˾̅̅ˮΣ ͎ͺ͔ͤψ͊Ѕ нм-52-53035, ˿ ˢ˻ ˾ˢ˹Σ ͙͍͔͙͔̂ͤͪͫͭͭ ˥͚ͯ;͗ͦͯΣ ˴͙͚ͭ͊.

1. Sotnikovaet al., Radio continuum properties of OH megamaser
galaxies, MNRAS submitted 04/09/2021, moderate revision.
2. High-resolution continuum and OH line emission of the OH
megamasergalaxy II Zw096, Hong W., ZhongzuW., and SotnikovaY.
3.˸͙ͻ͚͍͊ͦ͡ ˢΦΣ ˿͙͍ͦͭͤͦ͊͟ ̑ΦΣ ́ͪͯ͒· ˤˢ˴-2021. 
4. Penget al., Radio properties of the OH megamasergalaxy IRAS 
02524+2046, 2020A&A...638A..78P.

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм

˽͙ͦͭͤ͡·͚ͦ͋ͦͪ͘ ͋ͦ͡Έ΄͚ͦ ͍·͙͋ͦͪ͟ OHM:
1. ˿͔ͨͭͪ͊͟͡Έͤ͊Ύ ͙͊ͫͫ͟͡ͺ͙͊͟ͼ͙Ύ ;
2. ˻͔͋ͤ͊ͪͯ͗ͤ· ͙͙ͫͭ͊ͭͫͭ;͔͙ͫ͟ ͤ͊͘;͙ͣ·͔ 
͔ͦͪͪ͟͡Ύͼ͙͙

type LFIR-P1.4 LOH- 4h.7 LOH-P1.4

OHM =́0.55 (10-7) =́0.26 (0.04) =́0.35 (0.005)

non OHM =́0.14 (0.11) - -



High-redshiftǉǳŀǎŀǊǎ ŀǘ Ȋ җ о - I. Radio spectra
SotnikovaYu; MikhailovA.; MufakharovT.; MingalievM.; BursovN.; SemenovaT.; 

StolyarovV.; UdovitskiyR.; KudryashovaA.; ErkenovA.
2021, MNRAS, 10.1093/mnras/stab2114

102 QSO, ȊҗоΤ S1.4 җ млл mJy(48 blazars)

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм

type criteria Ȋҗо Ȋҗп

PS lhow > 0, h high < 0 46 43

upturn lhow < 0, h high > 0 2 8

flat -лΦр Җ ʰ Җ л 24 27

steep -1.1 < h  ғ-0.5 15 14

rising >h 0 8 3

ultra-steep Җh -1.1 0 0

complex two or more min 5 5

High-redshiftǉǳŀǎŀǊǎ ŀǘ Ȋ җ о - II. Variability



Gigahertz-Peaked Spectrum / FR0 galaxies
˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм

Sotnikovaet al., 2021, AN, 10.1002/asna.20210052  

Mikhailovet al., 2021, AN, 10.1002/asna.20210050
2021ARep...65..233M;
2020gbar.conf..390M.



˾͙͍͚͍͊͒ͦͫͦͫͭ͊SRGE J170245.3+130104 -͎ͫ͊ͣͦͦ ͣͦ΅͎ͤͦͦ
͔͎͔͍͎ͪͤͭͤͦͫͦͦ͟ ͍͊͊ͪ͊͘͟ ͤ͊ z>5
ˮ˴ˮ ˾ˢ˹(͔͍͙̆ͦͪͯͤ͗ ͒ͪΦ нлнм)

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм

Z = 5.466ҕлΦлло όˣ́ˢΣ SCORPIO);
LX-ray = 3.6Ҏ1046 erg/s (2-мл ͟Ήˤ);
R~103

S1.4 = 26 ҕ0.9 mJy (Condon et al., 1998).

˭ͤ͊;͔͙ͤΎ ͔ͫͨͭͪ͊͟͡Έͤ·ͻ ͔͚ͨͦͭͤͦͫͭ͡ ͍ͨͦͭͦͦ͟Σ 
ͨͦͯ͡;͔ͤͤ·ͻ ͤ͊ ˾ˢ́ˢ˹-слл ͍ нлнл-нлнм ͎͎Φ 
‌пΦтҍуΦн Ґ ҌмΦн όлΦмύΣ ͙ͨͪ ὛḐ’‌.



PS at high redshifts. BlazarPSO J0309+2717 at 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



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

˾ˢ́ˢ˹-слл ͍ ͎ͣͤͦͦ͊ͤ͊͟͡Έ͚ͤͦ ͙͙͊ͫͭͪͦͤͦͣΥ ͨͦͤ͊͡Ύ ͍·͋ͦͪ͊͟ ˾˿˨ˣ-ͦͣͨ͊ͭͤ͟͟·ͻ͚ͫͭͪͯ ͍ Ύ͒ͪ͊ͻ ͎͙͊͊ͭ͟͟͡ 
͊͟͟ ͙͙͍ͤ͒͊ͭͦͪͦ͟ ͔͚͙ͤͭͪͤͦ ͍·͙ͫͦ͟ͻ Ή͔͎͙͚ͤͪ όˢ˴̇ ̅ˮˢ˹Σ ˿ˢ˻ ˾ˢ˹Σ ˸̅́ˮύΦ

ü2021/02. Popkovet al., Astronomical J. 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;
ü2021/04, Kosogorovet al., MNRAS submitted, 
2021arXiv210408544K;
ü2021/07, AllachverdyanΣ ΧKovalev, Kovalev, Plavin, Troitsky, 
Erkenov, Mufakharov, Sotnikova, Proc. of Science, 37th Intern. 
Cosmic Ray Conf. (ICRC-21) 
ü2021/12, Kͦ ͍͔͍͙͊͡ ͒ͪΦ έ˾ˢ́ˢ˹-слл ͔ͫͨͭͪ͟· ͊͟͟ 
͙͙ͤ͒͊ͭͦͪ͟· ͨͪͦͭͦͤͤ·ͻ ͚ͫͭͪͯ ͍ ͋͊͊ͪ͊͘͡ͻ-͙ͫͭͦ;͙ͤ͊͟ͻ 
͔͚͙ͤͭͪͤͦέΦ ́ͪͯ͒· ˤˢ˴-нлнмΣ ͍ ͔ͨ;͙͊ͭ.

˸͔͙͍͙͔ͦ͒ͪͦ͊ͤ͡ ͨͪͦͭͦͤͤ·͙ͣ ͫͭͪͯΎ͙ͣ ͍ ͨͪͦ͒ͦ͡Έͤͦͣ ͎͙ͣ͊ͤͭͤͦͣ 
͔ͨͦ͡ ˾слл-͔͍ͫͨͭͪͦ͟ у ͍͋͊͊ͪͦ͊͘͘͡ нл ͔ͭ͡ Ҍ ˿!¢{ όˤ͔ͪͻ͍͙ͦ͒͊ͤͦ ͒ͪΦύ 

ˤ̉Ҍ˹̉-͔ͦͣͨͦͤͤͭ͟·Σ ͔ͣͦ͒͡Έ ζ˩͙͗͟η ό˴͊ͪ͒͊΄͔͍Σ мфсфύΥ о˿упκ 
0506+05/ 0716+71/ OJ287, 3C279/ 1502+10/ 1616+04/ 3C454.3



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

˾ˢ́ˢ˹-слл ͍ ͎ͣͤͦͦ͊ͤ͊͟͡Έ͚ͤͦ ͙͙͊ͫͭͪͦͤͦͣΥ ͨͦͤ͊͡Ύ ͍·͋ͦͪ͊͟ ˾˿˨ˣ-ͦͣͨ͊ͭͤ͟͟·ͻ͚ͫͭͪͯ ͍ Ύ͒ͪ͊ͻ ͎͙͊͊ͭ͟͟͡ 
͊͟͟ ͙͙͍ͤ͒͊ͭͦͪͦ͟ ͔͚͙ͤͭͪͤͦ ͍·͙ͫͦ͟ͻ Ή͔͎͙͚ͤͪ όˢ˴̇ ̅ˮˢ˹Σ ˿ˢ˻ ˾ˢ˹Σ ˸̅́ˮύΦ

AllachverdyanΣ ΧKovalev, Kovalev, Plavin, Troitsky, Erkenov, Mufakharov, Sotnikova, The Baikal-GVD neutrino 
telescope: search for high energy cascades, Proc. of Science, 37th Intern. Cosmic Ray Conf. 2021 (ICRC-21).

IceCube-210811A - IceCube
observationof a high-energy
neutrinocandidatetrack-like
event.

J1803+2521

J0301-1812



˭͔͊ͣͭͤ·͚ ͪͦͫͭ ͙ͣ͊ͫͣ͊͟͡Έͤ·ͻ ͍ͨͦͭͦͦ͟ -
͙ͨͪͤ͊͘͟ ͔ͨͪͼ͔͙͙ͫͫ ͚ͫͭͪͯ ͍ ͙͍͔ͣͪͦ͊͊ͪ͘͟͟.

˿͔͎ͨͭͪͦͪ͊ͣͣ͊͟ ˶ͦͣ͋͊ͦ͋ΆΎͫͤΎ͔ͭ п-͔͙͚ͭͤ͡ 
͔͙ͨͪͦ͒Υ Ήͭͦ ͙͔͙͔͋ͤ ;͊ͫͭͦͭ ͙ͦͪ͋ͭ͊͡Έ͎ͤͦͦ ͙ 
͔ͨͪͼ͔͙͎ͫͫͦͤͤͦͦ ͔͙͍ͨͪͦ͒ͦΦ

˿͍͔ͪͻ͙ͦ͋ͭ͊͡Έͤ·͚͔͙ͨͪͦ͒  [{LҌсмŘоло 
́ͪͯ΄͙ͤ͟˿ΦΣ ͔͍̊;͔ͤͦ͟ ˢΦ ͙ ͒ͪΦ  

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм

X-ray/ -ɹray͍͚͒ͦͤ͊Ύ [{L ҌсмŘоло Ґ D¢лносҌсм; P1=26.496d,  d = 2kpc;
˽͔͙͙ͪͦ͒;͔͙͔ͫ͟ ͙͍ͪ͊͒ͦͫͨ·΄͙͟10-400 ͣ ̒,ͤ Sp. index= -0.45;
˥͔͎͙ͪͦͪ όнллнύ ͙ͦ͋ͤ͊ͪͯ͗͡ ͍͚ͭͦͪͦ ͔͙ͨͪͦ͒ tнҐмсстŘΦ
оллл ͔͚͒ͤ Ϥмлл ͙͘ ммо ͙ͦͪ͋ͭ͊͡Έͤ·ͻ ͔͙ͨͪͦ͒͊ όнсΦрŘύ



ˣ͊͘· ͒͊ͤͤ·ͻ ͙ ͎͙͊ͭ͊ͦ͟͡Υ ˴͎͊ͭ͊ͦ͡ ͔ͨ͊ͣͤͤ͘͡·ͻ ͚ͫͭͪͯ ͤ͊ ˿ͦͤ͡ͼ͔
https://solar.sao.ru/coronal-jets-catalog/

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм

˹͍ͦ·͚ ͍͔͋-͙͔ͤͭͪͺ͔͚ͫͫ ͍͙͎ͤ͊͊ͼ͙͔͚Σ ону ͫͦ͋·͙͚ͭ нлмл-нлнл ͎͎Φ
˾͊ͪ͊͋ͦͭ͘;͙͙͟Υ ˿͙ͭͯͨ΄͙ͤ ˢΦΣ ˢͤͺ͙͎͔͍ͤͦͤͭͦ˿ΦΣ ͔͙̊ͤ͒ͪ͟ˢΦΣ ͪͯ͟Φ ˴͊͡Έͭͣ͊ͤ́Φ

˴͎͊ͭ͊ͦ͡  ͔͙ͫͦ͒ͪ͗ͭ ͙ͤͺͦͪͣ͊ͼ͙Ό ͦ ͔͒͊ͭ ͙ ͍͔͔͙ͪͣͤ ͙ͫͭͪͯΣ 
͎͔͙͎ͦͪ͊͡ͺ͙;͔͙ͫ͟ͻ ͙ͦͦͪ͒ͤ͊ͭ͊͟ͻΣ ͙͔͒ͭ͡͡Έ͙ͤͦͫͭΣ ͊ ͔ͭ͊͗͟ ͙ͤͺͦͪͣ͊ͼ͙Ό ͦ 
͍ͫͨ·΄͔͟Σ ͙͍͔͔͙ͪ͊͒ͦͫͨͫ͟͡ ͦ͟ ͪͦͤ͊͡Έ͍ͤͦͣ·͔͋ͪͦͫ ͣ͊ͫͫ·Σ ͔͙ͫ͡ ͙ͦͤ 
ͤ͊͋͡Ό͙͒͊ͫ͡ΈΦ

ˤ ͎͊ͭ͊ͦ͟͡ ͍͔͒ͦ͋͊ͤ͡· ͔ͫͨͭͪ͊͟͡Έͤͦ-ͨͦ͡Ύ͙ͪ͊͘ͼ͙ͦͤͤ·͔ ͒͊ͤͤ·͔ 
͙͍͍͎ͣͪͦͦͤͦͦͦ͟͡ ͔ͫͨͭͪ͊͟ ͙͍͚͊ͭͤͦ͟ ͙ͦ͋͊ͫͭ͡ ͨͦ ͒͊ͤͤ·ͣ ˾ˢ́ˢ˹-слл ͙ 
NobeyamaΣ ͍͍͔ͦͫͫͭ͊ͤͦͤͤ͡·͔ ͎͙ͣ͊ͤͭͤ·͔ ͨͦ͡ΎΣ ͒͊ͤͤ·͔ K̂ -͙̅͒͊ͨ͊ͦͤ͊͘
AIA.

˨͡Ύ ͙͋ͪ͊ͤͤ͘·ͻ ͫͦ͋·͙͚ͭ  ͔͔͔ͦͨͪ͒ͤ͊͡ ͫͭͪͯͭͯͪ͊͟ ͎͙͎ͣ͊ͤͭͤͦͦ ͙ͫͭͦ;͙ͤ͊͟ 
ͤ͊ ͍͔ͨͦͪͻ͙ͤͦͫͭ ˿ͦͤ͡ͼ͊ ͙ͨͪ ͍͔͙͙ͫͦͨͦͫͭ͊ͤ͡  ͒͊ͤͤ·ͻ IaL όSDOύ ͫ 
͒͊ͤͤ·͙ͣ ˾ˢ́ˢ˹-сллΣ ͊ ͔ͭ͊͗͟ ͔͙ͣͭͦ͒͊ͣ Ήͫͭͪ͊ͨͦ͟͡Ύͼ͙͙  ͺͦͭͦͫͺ͔͎ͪͤͦͦ 
͎͙͎ͣ͊ͤͭͤͦͦ ͨͦ͡Ύ ͍ ͦͪͦͤͯ͟Φ



˽ͦ͒͟͡Ό;͔͙͔ͤ ͙ ̏ͫͨͦͪͭ͟ ͍͔ͤ΄͙ͤͻ ͎͍͊ͭ͊ͦͦ͟͡: 
CATS, NED, Vizier;
˾͙͍͔͙͊͒ͦͫͭͣͦͫͭΈ:
ˮ͙ͤ͒͊͟ͼ͙Ύ ͦ͋Ά͔͍ͭͦ͟ ͫ Var11.2җ3.

Mufakharovet al., 2021, MNRAS, submitted.

ˣ͊͘· ͒͊ͤͤ·ͻ ͙ ͎͙͊ͭ͊ͦ͟͡Υ RATAN-600 multi-frequency catalogue of blazars
https://www.sao.ru/blcat , 1600, 2005-2021, Mingalievet al., A&A, 2014; Mufakharovet al., 2021, MNRAS submitted

https://www.sao.ru/blcat


˥͍͔ͦͫͯ͒͊ͪͫͭͤͤ͊Ύ ͔͎͙ͪͫͭͪ͊ͼ͙Ύ ˾ˮ˨ нлнл-нлнм ͎͎Φ

˭͊Ύ͍͊͟ нлнм ͎Φ ͤ͊ ͔͎͙ͪͫͭͪ͊ͼ͙Ό ͔͎ͣ͗͒ͯͤ͊ͪͦ͒ͤͦͦ ͍ͨͪ͊͊ ˾ˮ˨: 
ζ˿ͨͦͫͦ͋ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ ͎͊ͭ͊ͦ͊͟͡ ͙͔͔͙͚ͣͪͤ͘ ͔͍ͨ͊ͪ͊ͣͭͪͦ 
͙͙ͪ͊͒ͦͯ͘͡;͔͙ͤΎ ͍͋͊͊ͪͦ͘͡η.

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм

˿ͭͪͯͭͯͪ͊͟ ͎͎ͨͪͦͪ͊ͣͣͤͦͦ 
͔͔ͦ͋ͫͨ;͔͙ͤΎ 
͍͙͙͍͚͊ͭͦͣ͊ͭͪͦ͊ͤͤͦ͘ 
͙͔ͫͫͭͣ· ͦͼ͔͙ͤ͟ ͔͍ͨ͊ͪ͊ͣͭͪͦ 
͙͙ͪ͊͒ͦͫͭͦ;͙͍ͤͦ͟.

˿ͭͪͯͭͯͪͤ͊͟Ύ ͫͻ͔ͣ͊ ͙͔ͫͫͭͣ· 
͙ͦ͋ͪ͊͋ͦͭ͟ ͙ ͺ͙͍͙ͦͪͣͪͦ͊ͤΎ 
͎͊ͭ͊ͦ͊͟͡ ͔͍ͨ͊ͪ͊ͣͭͪͦ 
͙͙ͪ͊͒ͦͯ͘͡;͔͙ͤΎ ͍͋͊͊ͪͦ͘͡.



˴ͦͤͺ͔͔ͪͤͼ͙Ύ ͨͦ͡Έ͍͔͔͚ͦ͊ͭ͘͡Σ ˿ˢ˻ ˾ˢ˹Σ нлнм

˴ͦͤͺ͔͔ͪͤͼ͙Ύ ˿ˢ˻ ˾ˢ˹Σ ˸͚͊ нлнн


