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˾ˢ́ˢ˹-600
2023-II

͊ͣ͘Φ ͙͔͒ͪͭͦͪ͊͟ ͨͦ ͤ͊ͯ;͚ͤͦ ͔ͪ͊͋ͦͭ

˿͙͍ͦͭͤͦ͊͟ ̑.ˤΦ

˿ˢ˻ ˾ˢ˹ 09/04/24



˹ˢˣ˶̑˨ˢ́˩˶̎˹̍˩ ˽˾˻˥˾ˢ˸˸̍ нлно

͎ͦ͒ ˸͊ͫ͟. 
͍ͦͣ͘. ;

͙̅͊ͭ͟;. ͍ ͔ͪͣ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%

2021 8760 7632 6309 87% 83%

2022 8760 6802 5154 78% 76%

2023 8760 7874 6132 90% 78%

˽͔ͦ͒͒ͪ͗͊ͤͤ·͔ ͤ͊ ͋͡Ό͔͒͊ͭ͡Έͤ·͔ ͊͘Ύ͍͙͟

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

29 24 26 36 29 29 30 32 29 29

˻͎͙ͪ͊ͤ͊͘ͼ͙͙-ͨͦ͡Έ͍͔͙ͦ͊ͭ͘͡

2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

14 11 13 18 20 20 25 19 31 35

˿ˢ˻ ˾ˢ˹ 09/04/2024



˿́ˢ́ˮ˿́ˮ˴ˢ нлн3
˴͙ͦͤͭͤͯͯͣ м-нн ˥˥ͼ
ό˻͋͡Φ ЅмΣ нύ 

˿˿˽˴ о-му ˥˥ͼ
ό˻͋͡Φ Ѕоύ 

˸͎ͤͦͦͯ͡;͔͍͚ͦ пΦт ˥˥ͼ
ό˻͋͡Φ Ѕрύ 

˽͊ͤ͡ 41843 2886 7809

˽͔͙ͦͭͪ 4475 (10.7 %) 251  (8.7 %) 564 (7.2 %) 

˽͎ͦͦ͒͊ 3912 (9.3 %) 162 (5.6 %) 523 (6.7 %) 

ˢͨͨ͊ͪ͊ͭͯͪ͊ 37 (0.11 %) 0 (0 %) 41 (0.5 %)

ˢ͔ͤͭͤͤ͊ 321 (0.8 %) 24 (0.8 %) 0 (0 %) 

˽ͪͦ;͔͔ 205 (0.5 %) 65 (2.3 %) 0 (0 %) 

˿ˢ˻ ˾ˢ˹ 09/04/2024



˸͔ͭͦ͒·1-2:ˮ͔͔͙͔ͣͪͤ͘ ͔ͫͨͭͪ͊͟͡Έ͚ͤͦ ͙ͨͦͭͤͦͫͭ͡ ͨͦͭͦ͊͟ ͙͙ͪ͊͒ͦͯ͘͡;͔͙ͤΎ ͙ͦͫͣ͟;͔͙ͫ͟ͻ ͦ͋Ά͔͍ͭͦ͟  ͍͙͔͒͊ͨ͊ͦͤ͘ 1.3-21.7 ˥˥ͼ ͤ ͙͔͊ͨͪͣͤͦ-
͙͔͙͔ͣͪͭ͘͡Έͤ·ͻ ͟ ͔ͦͣͨͫ͊͟͡ͻ ͍ ͙ͭͦͪ;ͤ·ͻ ͘ ͔ͪ͊͟͡ Ѕ1 ͙  Ѕ2 (͙ͦͤͭͤͯͯͣ͟ύ.

f0

(GHz)
ɲŦ0

(GHz)
ɲC

(mJy/ beam)
HPBWx

sec
AR

arcsec
22.3 2.5 50 1.0 11
14.4 2.0 25 1.1 13
11.2 1.0 15 1.4 16
8.2 1.0 10 2.0 22
4.7 0.6 5 3.2 35
2.25 0.08 40 7.2 80
1.28 0.06 200 10 110

f0

(GHz)
ɲŦ0

(GHz)
ɲC

(mJy/ beam)
HPBWx

sec
AR

arcsec
22.3 2.5 95 1.5 16.5
14.4 2.0 50 1.6 18
11.2 1.0 30 2.1 23
8.2 1.0 20 2.7 30
4.7 0.6 10 4.8 53

2.25* 0.08 80 11 121

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
frequency range 1.0 ς3.0 GHz

frequency resolution 122 kHz ς1 GHz
time resolution 8.3 ҡǎ
dynamic range 90 dB

f0

(GHz)
ɲŦ0

(MHz)
ɲC

(mJy/ beam)
HPBWx

sec
AR

arcsec
13.4-15.4 2.0 50 1.0 11
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
2.21-2.29 0.08 40 7.2 80

˸͔ͭͦ͒ 3: ˮ͔͔͙͔ͣͪͤ͘ ͙͔͙͍͙ͤͭͤͫͤͦͫͭ  ͙ ͨͦ͡Ύ͙ͪ͊͘ͼ͙͙ 
͙͙ͪ͊͒ͦͯ͘͡;͔͙ͤΎ ͙͔͒ͫͪͭͤ͟·ͻ ͙͙ͪ͊͒ͦͫͭͦ;͙͍ͤͦ͟  ͙ ˿ͦͤ͡ͼ͊  ͍
;͊ͫͭͦͭͤͦͣ ͒ ͙͔͊ͨ͊ͦͤ͘ 1-18˥˥ͼ ͤ  ͊˿ ˿˽˴-2016(͔ͪ͊ͦ͘͟͡ Ѕ3).

˸͔ͭͦ͒ 4: ˮ͔͔͙͔ͣͪͤ͘ ͔ͫͨͭͪ͊͟͡Έ͚ͤͦ ͙ͨͦͭͤͦͫͭ͡ ͨͦͭͦ͊͟ 
͙͙ͪ͊͒ͦͫͭͦ;͙͍ͤͦ͟  ͍ ͙͔͒͊ͨ͊ͦͤ͘ ;͊ͫͭͦͭ 4.4-5.0 ˥˥ͼ  ͫ ͍·͙ͫͦͣ͟ 
͍͔͔ͪͣͤͤ·ͣ ͔ͪ͊ͪ͘΄͔͙͔ͤͣ (60ҡǎύ ͤ  ͎͊ͣͤͦͦͯ͡;͔͍ͦͣ ͔ͫͨͭͪ͊͟͡Έͤͦͣ 
͔͔ͦͣͨͫ͟͟͡ (͍͙ͭͦͪ;͔ͤͦ ͘ ͔ͪ͊ͦ͟͡ Ѕ5).

˸˩́˻˨̍ нлно
˿ˢ˻ ˾ˢ˹ л9/04/ 2024



˾˩˸˻˹́ ˴ˢˣ˩˶̎˹̍̆ ˿˩́˩˯ ˴˾̂˥˻ˤ˻˥˻ ˻́˾ˢˬˢ́˩˶̒ ˾ˢ́ˢ˹-600

˽͔ͪͦͭͤ͟·͔ ͔ͪ΄͔͙ͤΎ:
Ç ͪ͊ͪ͊͋ͦͭ͊͘͟ ͔ͭͻ͙ͤ;͔͎ͫͦͦ͟ ͔͔͙ͨͪ͒ͦ͗ͤ͡Ύ ͨͦ 
͙͍͍ͨͪͦͦ͒ͫͭͯ͘ ͪ͊͋ͦͭ;
Ç ͙͙ͦͨͭͣ͊͘ͼ͙Ύ ͫͻ͔ͣͤ·ͻ ͔ͪ΄͔͙͚ͤ;
Ç ͫͦͪ͊͟΅͔͙͔ͤ ͔͊͋͟͡Έ͚ͤͦ ͨͪͦ͒ͯ͟ͼ͙͙;
Ç ͔ͭͻ͎͙ͤͦͦ͡Ύ ͔ͣͭͦ͒͊ ͣͦͤͭ͊͗ͤ·ͻ ͪ͊͋ͦͭ;
Ç ͍·͋ͦͪ ͔͊͋͟͡Έ͚ͤͦ ͨͪͦ͒ͯ͟ͼ͙͙ ͙ ͍ͫͦͨͯͭͫͭͯΌ΅͙ͻ 
͙͔͙͚͒͘͡.

˾͊͋ͦͭ· 2023-2024:
Ç Ήͭ͊ͨ ͔͍͙ͦͣͨͭͦ͊ͤ͟͟͡Ύ ͙ ͎͍͙ͨͦ͒ͦͭͦ͟ ͟ 
͍͔͔͙ͨͪͦ͒ͤΌ ͪ͊͋ͦͭ

˿ˢ˻ ˾ˢ˹ л9/04/ 2024



˴ˢ˽ˮ́ˢ˶̎˹̍˯ ˾˩˸˻˹́: ͦ ͭ͟Ύ͋ͪΈ-͔͒͊͋ͪ͟Έ нлно

˸͔ͭ͊ͦͦͤͫͭͪͯ͟͟͡͡ͼ͙͙ ˥˭ ό˿͔͍͔ͪͤ·͚ ͔ͫͭͦͪ͟Σ ͍͙ͭͦͪ;͔ͤͦ ͔ͪ͊ͦ͘͟͡ Ѕмύ:
˻͋΅͊Ύ ͨͦ͡΅͊͒Έ ͍͔ͨͦͪͻ͙ͤͦͫͭ ͔ͣͭ͊ͦͦͤͫͭͪͯ͟͟͡͡ͼ͙͚ ͔͔ͭͫͦͨ͊͟͡  ~ ммл ллл ͣ2

˻͋ͪ͊͋ͦͭ͊͟ ͍͔ͨͦͪͻ͙ͤͦͫͭ: 2017-нлно ͎͎Φ ͨͦͪΎ͒͊͟ ~ фт ллл ͣ2 (2023 - 16 000 ͣ 2)

˨͔ͦͪͦ͗ͤͦ ͨͦͪ͟·͙͔ͭ ˾ˢ́ˢ˹-600: ~ мллл ͣ2



˥ˢˮ: ˿ ˴ˢ˹ˮ˾˻ˤˢ˹ˮ˩ ˽˻ˤ˩˾̆˹˻˿́ˮ ̏˶˩˸˩˹́˻ˤ˿ˢ˻ ˾ˢ˹ 09/04/2024

˻͋͊ͦ͟͡ ͙͍ͫ͊ͤͪͦ͊ͤͤ͟·ͻ ͭͦ;͔͟ ͤ͊ Ή͔͔ͣͤͭ͊͡ͻ 
˽͎ͦͫͦͦ͟͡ ͔ͦͭͪ͊͗͊ͭ͡ΎΣ ͦ͋΅͔͔ ͙ͦ͟͡;͔͍ͫͭͦ ͭͦ;͔͟ ς 
173ооу ΄ͭΦΣ ͫ ͙͔͍ͤͭͪ͊ͦͣ͡ рл ͣͣ

˿͙͍͙͔͊ͤͪͦ͊ͤ͟ ͍͔ͨͦͪͻ͙ͤͦͫͭ Ή͔͔͍ͣͤͭͦ͡ ˿͔͍͔͎ͪͤͦͦ 
͔ͫͭͦͪ͊͟Φ ˻͋͊ͦ͟͡ ͭͦ;͔͟ ͍͟͡Ό;͔͊ͭ н ͙͔͔͙ͣͪͤ͘ΎΣ ͦ͋΅͔͔ 
;͙ͫͦ͡ ͭͦ;͔͟ ς 137пуфΦ ˽͍͔͔ͪͦ͒ͤͦ ͙͔͔͙͔ͣͪͤ͘ 
͍͔ͨͦͪͻ͙ͤͦͫͭ ͍͔͎ͫͦ ͔ͫͭͦͪ͊͟Φ



˾ˢ˨ˮ˻˸˩́˾̍ ˾ˢ́ˢ˹-600

˿˴ˣ ˮ˾̏ ˾ˢ˹

˾͙͔͙͊͒ͦͣͭͪ;͔͙͔ͫ͟ ͙ͣͦ͒ͯ͡ ͙͍͒͊ͨ͊ͦͤͦ͘ 
уΦн ˥˥ͼ ό͍͔ͫͪͻͯύΣ мΦор ͫͣ ͙ мΦф ͫͣ ό͙ͫͤͯ͘ύΦ 
˨͙͊ͨ͊ͦͤ͘ нмΦл-ноΦр ˥˥ͼΣ моΦр-мрΦр ˥˥ͼΣ 
ͦ͟Ήͺͺ͙ͼ͙͔ͤͭ· ΄ͯͣ͊ мΦо ͙ мΦн ͒ˣΦ

ˢ˻ ˿͟ ͊ͪ͒-͔͙̏ͭͪͦͤͫ͟͟͡

˿ˢ˻ ˾ˢ˹ 09/04/2024

˿͔͙ͨͭͪͦ͊ͤ͊͊ͭͦͪ͘͟͡·
мпрл ͙ ннрл ˸˥ͼ

͍·ͫͦͦ͟;͊ͫͭͦͭͤ͊Ύ 
ˤ -̉;͊ͫͭΈ ͙ 
͚͍ͯͫͭͪͦͫͭͦ ̇˻˿

͙͙͒ͤ͊ͣ;͔͙͚ͫ͟ ͙͒͊ͨ͊ͦͤ͘ 
͙͔ͣͪ͘Ύ͔ͣ·ͻ ͍͔͚ͯͪͦͤ 
ͣͦ΅͙ͤͦͫͭ ˤ̉-;͙͊ͫͭ

-10..-ол ͒ˣͣ

ͦͼ͙ͺ͍ͪͦ͊͟ Ŏ͙͎ͤ͊͊͡, 
͔͍͙͔ͨͪͦ͋ͪ͊ͦ͊ͤ͘ ;͊ͫͭͦͭ· ͙ 
͋·͔ͫͭͪͦ ͔͍͙͔ͨͪͦ͋ͪ͊ͦ͊ͤ͘ 
̅ͯͪΈ͔

͍·ͨͦͤ͡ΎΌͭͫΎ ͍ 
͚͍͔ͯͫͭͪͦͫͭ ̇˻˿

ͨͪΎͣ͊Ύ ͦͼ͙ͺ͍ͪͦ͊͟ ͙͎ͫͤ͊͊͡ 
͔͋͘ ͎͍͎͊ͤ͊ͦͦͦͦ͡ 
͔͍͔ͨͪͦ͋ͪ͊ͦ͊ͭ͘͡Ύ ;͊ͫͭͦͭ·

͍ ͙ͤ͊͡;͙͙

ͨͦͦͫ͊͡ ͙͊ͤ͊͘͡м͊лл ˸˥ͼ

͔͙ͪ͊ͣͪͤͦͫͭ͘ ˣ˽̅ ό͋·͎ͫͭͪͦͦ 
͔͍͙ͨͪͦ͋ͪ͊ͦ͊ͤ͘Ύ ̅ͯͪΈ͔ύ

16-нлпу ͭͦ;͔͟

͙ͦ͟͡;͔͍ͫͭͦ м ˥͙͋ͭ 9ǘƘŜǊƴŜǘ2



˽˾ˮ˩˸˹̍˩ ˴˻˸˽˶˩˴˿̍ ˾ˢ˨ˮ˻˸˩́˾˻ˤ ˴˻˹́ˮ˹̂̂˸ˢ˿ˢ˻ ˾ˢ˹ 09/04/2024

͙̇ͪͯ͟͡Ύ͔ͪͤͦ ͙ͨͫΈͣͦ нлнп

˻͍͔͔͙͔͍͍͙͋ͤͦͤͦͣͨͫͪ͊͒ͦͣͭͪͦͭͦͪ͟͟͡͡;͎͔ͤͦͦͪ͊͊͘͟͡ЅмΦ ˨͍͔͙͔͍ͦ͋͊ͤͪ͊͒ͦͣͭͪͤ͊ͦͤͯ͡͡2.1 ͫ .ͣ
˻͍͔͔͙͔͍͍͙͋ͤͦͤͦͣͨͫͪ͊͒ͦͣͭͪͦͭͦͪ͟͟͡͡;͎͔ͤͦͦͪ͊͊͘͟͡ЅнΦ ˨͍͔ͦ͋͊ͤ͡·͙͔ͪ͊͒ͦͣͭͪ·͍ͤ͊ͦͤ͡·нΦм ͙ оΦр ͫ .ͣ
˻͍͔͔͔͍͚͋ͤͦͤͦͣͨͫͭͫͭͦͦ͟͟͡͡Ήͫͨͯ͊ͭ͊͟͡ͼ͙͙͍͙ͭͦͪ;͎͔ͤͦͦͪ͊͊͘͟͡ЅоΦ
˽ͦͯ͡;͔͍ͤ͊ͭͦͪ͊Ύ͍͒ͯͻ͙͒͊ͨ͊ͦͤͤ͊͘Ύ͔͒ͼ͙͔͍ͣͭͪͦ͊Ύ͔͊ͤͭͤͤ͊όмо ͙ нм ͫ )ͣ.
˾͔͊ͪ͊͋ͦͭ͊ͤͦͭ͘ͻ͙ͤ;͔͔͙͔͙͎͍͔͙͔͔͙͍ͫͦ͊͒͊ͤͤ͊ͦͭͦͤͫͨͭͪͦ͊ͤ͊͊ͭͦͪͦ͒͘͘͘͟͟͡͡͡Ύ͔͒ ͼ͙͔͍ͣͭͪͦ·ͻ͙͍͒͊ͨ͊ͦͤͦ͘мо ͙ нм ͫ .ͣ



˹͍ͦ·͚ ͙͔ͪ͊͒ͦͣͭͪ ͙͒͊ͨ͊ͦͤ͊͘ м-о ˥˥ͼ

304 A 171 A

˾͙͊͒ͦ

˾͙͊͒ͦ ˾͙͊͒ͦ ͔ͫͨͭͪ͟ м-мΣр ˥˥ͼ

ˤ͔ͫͨͫ͟͡ζ˾ ͙͙͊͒ͦ͋ͦ͒͡η 
(10.02.2023)



˴ͦͪͦͤ͊͡Έͤ·͚ ͒ͦ͗͒Έ(29.01.2024)

304 A

˾͙͊͒ͦ ͔ͫͨͭͪ͟ м-о ˥˥ͼ

304 A

˾͙͊͒ͦ 
͔ͫͨͭͪ͟



ˤ͔͎͙ͤ͊͊ͭ͟͡;͔͙͔ͫ͟:
1. ˸͎ͤͦͦ;͊ͫͭͦͭͤ·͚ ͙͙͎ͣͦͤͭͦͪͤ ͔͔͔͙ͨͪͣͤͤͦͫͭ ͍͋͊͊ͪͦ͘͡ ͤ ͊ ͙͔͒ͭ͡͡Έͤ·ͻ ͍͔͔ͪͣͤͤ·ͻ 
ͣ͊ͫ΄ͭ͊͋͊ͻΣ ό̊ˢ˻ ˴͙͚͚ͭ͊ͫͦ͟ ˢ˹Σ ˴͙͚ͭ͊).
2. ˮ ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͙͎͙ͪ͊͒ͦ͊͊ͭ͟͟͡ FR0(˿ˢ˻ ˾ˢ˹Σ ˾̅).
3. ˸ ͙͙͎ͦͤͭͦͪͤ {wD9 WмтлнпрΦоҌмолмлп - ͫ ͎͊ͣͦͦ ͣͦ΅͎ͤͦͦ ͔͎͔͍͎ͪͤͭͤͦͫͦͦ͟ ͍͊͊ͪ͊͘͟ ͤ͊ 
z>5 (ˮ ˴ˮ ˾ˢ˹Σ ˾̅).
4. ˾ ͙͔͊͒ͦͫͨͭͪ͟· ͙  ͔͔͔ͨͪͣͤͤͦͫͭΈ ͍͍͊͊ͪͦ͘͟ ͤ͊ z>4 (˿ˢ˻ ˾ˢ˹Σ INFIP, s ͎͔͙ͪͤͭͤ͊).
5. ˾ ͙͍͚͍͊͒ͦͫͦͫͭ͊ ͎ ͙͙͒ͪͦͫ͟͡Έͤ·ͻ ͔͎͔͍ͣ͊ͣ͊ͪͦ͘ OHM (͙͍͔͙͔̂ͤͪͫͭͭ ˥͚ͯ;͗ͦͯΣ ˴͙͚ͭ͊).
6. ˮ ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͙͍͚͍ͪ͊͒ͦͫͦͫͭ ͎ ͙͊͊ͭ͟͟͡ ͤ͊ z>3 ό˿ˢ˻ ˾ˢ˹ύ.
7. IceCube ͭ ͙͎͎͔ͪͪΥ ͔͔͔͗ͣͫΎ;ͤ·͚ ͙͙͎ͣͦͤͭͦͪͤ ͤ͊ ˾ˢ́ˢ˹-слл ͙͍͊ͭͤ͟·ͻ ͎͙͊͊ͭ͟͟͡ - 
͍ͤͦ·ͻ ͙͍͊ͤ͒͒͊ͭͦ͟ ͍ ͙ͫͭͦ;͙͙ͤ͟ ͔͚͙ͤͭͪͤͦ ͍·͙ͫͦ͟ͻ Ή͔͎͙͚ͤͪ όˮ̒ˮ ˾ˢ˹Σ ˾̅).
8.˾ˢ́ˢ˹-слл ͍ ͎ͣͤͦͦ͊ͤ͊͟͡Έ͚ͤͦ ͙͙͊ͫͭͪͦͤͦͣΥ ͨͦͤ͊͡Ύ ͍·͋ͦͪ͊͟ ˾˿˨ˣ-ͦͣͨ͊ͭͤ͟͟·ͻ 
͚ͫͭͪͯ ͍ Ύ͒ͪ͊ͻ ͎͙͊͊ͭ͟͟͡ ͊͟͟ ͙͙͍ͤ͒͊ͭͦͪͦ͟ ͔͚͙ͤͭͪͤͦ ͍·͙ͫͦ͟ͻ Ή͔͎͙͚ͤͪ όˢ˴̇ ̅ˮˢ˹Σ 
˸̅́ˮΣ ˾̅).
9. MALBRICS collaboration: radio properties of transient events (Sun Yat-senUniversity,
˿ˢ˻ ˾ˢ˹Σ ͙͍͔͙͔̂ͤͪͫͭͭ ˯ͦͻ͔͎͊ͤͤͫ͋ͯͪ͊Σ ˾͍͙͚͊ͣ͊ͤͦͫ͟ ˹ ˮˮΣ ̊ˢ˻)
10. MALBRICS collaboration: ͎ͣͤͦͦ;͊ͫͭͦͭͤ·͚ ͙͙͎ͣͦͤͭͦͪͤ ͍͋͊͊ͪͦ͘͡(˿ˢ˻ ˾ˢ˹Σ Sun 
Yat-senUniversityΣ ͙͍͔͙͔̂ͤͪͫͭͭ ˯ͦͻ͔͎͊ͤͤͫ͋ͯͪ͊Σ ˾͍͙͚͊ͣ͊ͤͦͫ͟ ˹ ˮˮΣ ̊ˢ˻).
11.˨͔͔͙͍͙͔ͭͭͪͦ͊ͤ͟ ͙ͨͦ͒ͤ͘ͻ ͙͍ͪ͊͒ͦͫͨ·΄͔͟ ͍  ¢59 ͫͦ͋·͙ͭΎͻ(Sun Yat-senUniversity).
˥͙͊͊ͭ͟͡;͔͙͔ͫ͟:
12. ˸ ͙͙͎ͦͤͭͦͪͤ ͙͍͍ͣͪͦ͊͊ͪͦ͘͟͟ - ͎ ͙͊͊ͭ͟͡;͔͙ͫ͟ͻ ͔͎͔͍͙ͪͤͭͤͦͫ͟ͻ ͍͚͒ͦͤ·ͻ ͍͔͒͘͘ ͫͦ 
͚ͫͭͪͯͤ·͙ͣ ͍·͙͋ͪͦͫ͊ͣ (˿ˢ˻ ˾ˢ˹Σ ICRANet, Italy, INAF-IAPS Italy, SAO, USA, Finnish 
Centre for Astronomy with ESO FINCA, Curtin U. Australia).
13. ˽ ͙ͦͫ͟ ͋·ͫͭͪ·ͻ ͙͍͔͍ͪ͊͒ͦͫͨͫͦ͟͡ϝ ό˿ˢ˻˾ˢΣ˹ ˾̅).

˿ͦͤ͡ͼ͔:
14. ˮ ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͍ͫͨ·΄͔;ͤ·ͻ ͔ͨ͊ͣͤͤ͘͡·ͻ 
ͫͭͪͯͭͯͪ͟ ͍ ͔͒ͼ͙͔͍ͣͭͪͦͦͣ ͙͔͒͊ͨ͊ͦͤ͘ ͫ 
͍ͤͦ·͙ͣ ͔ͭͻ͙ͤ;͔͙͙ͫͣ͟ ͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ 
˾ˢ́ˢ˹-600 (˿ ˢ˻ ˾ˢ˹Σ ˾̅); 
15. ˽ ͙ͦͫ͟ ͙ ͔͎͙ͪͫͭͪ͊ͼ͙Ύ ͍͙͔͙͙͊ͨͪͦ͒͘͟;͔͙ͫ͟ͻ 
ͨͯ͡Έͫ͊ͼ͙͚ ͍ ͙͙͔ͪ͊͒ͦ͒͊ͨ͊ͦͤ͘ ͒͡Ύ 
͙͙ͫͭ͊ͭͫͭ;͔͎ͫͦͦ͟ ͙ ͔͔͙ͭͦͪͭ;͔͎ͫͦͦ͟ ͙͍͊ͤ͊ͦ͘͡
(˿ˢ˻ ˾ˢ˹Σ ˴˥̂Σ ͙͙͚̂ͦͪͫ͟͟ ͯ ͙͍͔͙͔ͤͪͫͭͭ);
16. ˮ ͔͔͙͔ͣͪͤ͘ ͎͙ͣ͊ͤͭͤ·ͻ ͔͚ͨͦ͡ ͍ ͔ͫͦͤ͡;͚ͤͦ 
͔ͦͪͦͤ͟ όˮ˿˭̅ ˿˻ ˾ˢ˹Σ ˾̅); 
17. ˽ ͙ͦͫ͟ ͼ͙ͦͭͪͦͤͤ͟͡·ͻ ͙͙͚ͤ͡ ͍ ͙͍͊ͭͤ͟·ͻ 
ͦ͋͊ͫͭ͡Ύͻ ˿ͦͤ͡ͼ͊ όUniversity of Ioannina). 

ˢͨͨ͊ͪ͊ͭͯͪͤͦ-͔͙ͣͭͦ͒;͔͙͔ͫ͟:
18. ˴ ͙͍͊͋ͪͦ͊͟͡ ͔ͫͦͤ͡;ͤ·ͻ ͔͍ͦͣͨͫͦ͟͟͡Σ 
͔͊ͤͭͤͤ·͔ ͙͔͔͙ͣͪͤ͘ΎΣ ͙ͨͦ͘ͼ͙͙͍͙͔ͦͤͪͦ͊ͤ 
͍͙ͭͦͪ;͎ͤͦͦ ͔ͪ͊͊͘͟͡ Ѕо ό˿ˢ˻ ˾ˢ)˹.
19. ͍̂ͫͭ͊ͤͦ͊͟ ͍͚ͤͦͦ ͙͔ͫͫͭͣ· 
͎͙͙͍͙ͦͪͦͤͭͪͦ͊ͤ͘Ύ ͤ ͊ ͍͙ͭͦͪ;ͤͦͣ ͔͔ͪ͊͘͟͡ Ѕм 
(˿ˢ˻ ˾ˢ˹).

˹ˢˣ˶̑˨ˢ́˩˶̎˹̍˩ ˽˾˻˥˾ˢ˸˸̍2023 ˿ˢ˻ ˾ˢ˹ 09/04/ 2024



LŎŜ˿ǳōŜ ́ ˾ˮ˥˥˩˾Υ όˮ̒ˮ ˾ˢ˹ύ
˾ˢ́ˢ˹-слл ˤ ˸˹˻˥˻˴ˢ˹ˢ˶̎˹˻˯ ˢ˿́˾˻˹˻˸ˮˮΥ όˢ˴̇ ̅ˮˢ˹Σ ˸̅́ˮύ

Atels:
2024ATel16557....1M
2024ATel16409....1K
2022ATel15490....1K
2022ATel15489....1K
2022ATel15363....1P
2022ATel15290....1F
2022ATel15247....1P
2022ATel15215....1K
2021ATel15105....1K
2021ATel15046....1K
2021ATel15022....1T
2020ATel14238....1P
2020ATel13405....1K
2020ATel13397....1K

Papers:
2024ApJ...964....3A
2024A&A...683A.248C
2024MNRAS.528.1697K
2024MNRAS.527.8784A
2024MNRAS.527.6970K
2023AstBu..78..464V
2023MNRAS.526..942A
2023MNRAS.523.1799P
2023Galax..11...84K
2022ApJ...940L..41K
2022MNRAS.510.1480K
2021ApJ...908..157P
2020ApJ...894..101P
2020MNRAS.492.3829L
2020AdSpR..65..745KPKS 0745+17

˿ˢ˻ ˾ˢ˹ 09/04/2024

˽˾˻˩˴́ 2020-2022: 
˹͔͚͙ͭͪͤͦ ͙ ͊ͫͭͪͦͺ͙͙͊͘͟ ;͙͊ͫͭͼΦ

˽˾˻˩˴́ нлнп-2026: 
ˮͯ͘;͔͙͔ͤ ͙ͨͪͦͫͻ͔͙ͦ͗͒ͤΎΣ ͙ͫͭͦ;͙͍ͤͦ͟ ͙ ͍͚͍ͫͦͫͭ ͔͚͙ͤͭͪͤͦ ͤ͊ ˣ͚͊͊͟͡Έͫͦͣ͟ 
͔͚͙ͤͭͪͤͤͦͣ ͔͔͔ͭͫͦͨ͟͡ ͙ ͎͙͒ͪͯͻ ͍ͯͫͭ͊ͤͦ͊͟ͻ ͙͍͎ͣͪͦͦͦ ͊ͫͫ͊͟͡Φ



LŎŜ˿ǳōŜ ́ ˾ˮ˥˥˩˾Υ όˮ̒ˮ ˾ˢ˹ύ
˾ˢ́ˢ˹-слл ˤ ˸˹˻˥˻˴ˢ˹ˢ˶̎˹˻˯ ˢ˿́˾˻˹˻˸ˮˮΥ όˢ˴̇ ̅ˮˢ˹Σ ˸̅́ˮύ

High-energyneutrino-inducedcascadefrom the direction of the flaring radio blazarTXS
0506+ 056observedby Baikal-GVD,2024MNRAS.527.8784A.

Valtaojaet al. 1999
Hovattaet al. 2009

TXS 0506+056

˿ˢ˻ ˾ˢ˹ 09/04/2024



Z = 5.466ҕ0.003 (B́ ˢΣ SCORPIO)
LX-ray = 3.6Ҏ1046 erg/s (2-мл ͟Ήˤ)
R > 1100 (new)
‌пΦтҍуΦн = +0.71 (0.02), Ὓ Ḑ ’‌

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

˾͙͍͚͍͊͒ͦͫͦͫͭ͊ ͙  ͎͍ͯͦ͊͡Ύ ͫͭͪͯͭͯͪ͊͟ {wD9 WмтлнпрΦоҌмолмлп ͤ͊ z=5.5

‌SW = -0.37 (0.13)

˾͙͔͊͒ͦͫͨͭͪ͟ J1702+13: MWA, GLEAM-X,GMRT,ASKAPRACS,VLA,NVSS
andVLASS,andRATAN-600(Anet al. 2023, MNRAS).

‌SRGE = -0.17 (0.05)

‌RATAN = +0.71 (0.02)

uGMRT, 1.4 GHz

˿ˢ˻ ˾ˢ˹ 09/04/ 2024

F=0.37-0.42 ͤ ͊ пΦтΣ уΦн ͙ ммΦн ˥˥ͼ



˹͍ͦ·͔ ͙͔͔͙ͣͪͤ͘Ύ 
˾ˢ́ˢ˹ нлнн: ͫ ͔ͫͤͭΎ͋ͪΎ ͔ͫͨͭͪ͟ ͪ͊ͫͭͯ΅͙͚Σ ͙ͯ͘͡;͔͙͔ͤ 
͔͔͙͔͒ͭͭͪͯͭͫ͟Ύ ͤ͊ ͔ͭͪͻ ;͊ͫͭͦͭ͊ͻ όпΦтΣ уΦнΣ ммΦн ˥˥ͼύΦ
VLBA, Dec 2021
Dec 6, 1.73 GHz, 8.35 mJy
Dec 7, 2.26 GHz, 7.47 mJy
Dec 21, 4.87 GHz, 6.57 mJy

VLBA observations Dec 2021
Dec 6, 1.5 GHz, 11.4 mJy
Dec 7, 2.3 GHz, 8.4 mJy
Dec 21, 4.9 GHz, 6.4 mJy

˾͙͍͚͍͊͒ͦͫͦͫͭ͊ ͙  ͎͍ͯͦ͊͡Ύ ͫͭͪͯͭͯͪ͊͟ {wD9 WмтлнпрΦоҌмолмлп ͤ͊ z=5.5

˿ˢ˻ ˾ˢ˹ 09/04/ 2024
Liu Yuanqi, etal., A&A, accepted 2024



Radio properties of high-redshiftǉǳŀǎŀǊǎ ŀǘ Ȋ җ о

Mufakharovet al., 2021, MNRAS, 2021MNRAS.503.4662M
Sotnikovaet al., 2021, MNRAS, 2021MNRAS.508.2798S
VizieROn-line Data Catalog: J/MNRAS/508/2798
An Tao et al., 2023, MNRAS, 2023MNRAS.519.4047A
Liu Yuanqi, etal., A&A, accepted 2024
Sotnikovaet al., Galaxy, submitted 2024

Radio light curve of 0642+449 made with the VLBI (top),
RATAN and RT-32 (bottom) observations.

˽͙͔ͪͣͪ ͨͦ͒͋ͦͪ͊ ͔͙ͣͦ͒͡ ͙ͫͤͻ͎ͪͦͭͪͦͤͤͦͦ ͎ͫ͊ͣͦͨͦͦ͡΅͔͙ͤΎ ό͔͍ͫ͊͡ύ
͙ Ή͍ͦ͡Όͼ͙Ύ ͨͦ͒ͦ͋ͪ͊ͤͤ·ͻ ͔͍ͫͨͭͪͦ͟ ό͍ͫͨͪ͊͊ύΦ ˿ˢ˻ ˾ˢ˹ 09/04/24



˥͙͎͊ͤͭͫ͊͟Ύ ͍ͫͨ·΄͊͟ Cyg X-о ͍ ͺ͔͍͔ͪ͊͡ нлнп ͎Φ
Publications:
2023ApJ...958L..16V;
2023AstBu..78..225T;
2022AstL...48..389M;
2022ARep...66..451C;
2021MNRAS.504.1482B;
2021ApJ...906...10E;
2019ApJ...874...51K

Atel:
2023ATel16289....1T;
2023ATel16168....1T;
2023ATel16008....1E;
2023ATel15974....1T;
2023ATel15964....1T;
2021ATel15142....1T;
2021ATel14821....1T;
2020ATel13835....1T;
2020ATel13461....1T;
2020ATel13442....1T;
2019ATel13304....1T;
2019ATel12855....1T;
2019ATel12739....1T;
2019ATel12701....1T;
2019ATel12510....1T;
2019ATel12372....1T



˸˹˻˥˻̉ˢ˿́˻́˹̍˯ ˸˻˹ˮ́˻˾ˮ˹˥ ˽˩˾˩˸˩˹˹˻˿́ˮ ˣ˶ˢ˭ˢ˾˻ˤ˿ˢ˻ ˾ˢ˹ 09/04/2024

˽̂ˣ˶ˮ˴ˢ̇ˮˮ
2023ApJS..266...37A (4);  2023AstBu..xxx...xxV
2022AstBu..77..361S (2) ; 2020AdSpR..65..745K (13)
2014A&A...572A..59M (22); arXiv:2210.02547, 2022
2020MNRAS.492.3829L (36) ;  2020JHEAp..26...45T (5)
2019MNRAS.490.5300D (14);  



͙͔̊ͪͦͦͨͦͦͫͤͦ͟͡ ͙ͯ͘͡;͔͙͔ͤ͋͊͊ͪ͊͘͡Mrkрлм ͍ ͔͙͙͚͙͍͙͍ͨͪͦ͒ͤͦ͊ͭͤͦͫͭ͘͟͟ нлмт-2020.  
˽͔͔͔ͪͣͤͤͦͫͭΈ ͔͔͍͎ͤͭͨͦͦͦ͡ ͙ͯ͘͡;͔͙ͤΎ ͍͍͔ͦͫͻ͙͒͊ͨ͊ͦͤ͊͘ͻΉ͔͎͙͚ͤͪ, ͦ ͔ͫͦ͋ͤͤͦ ͍ X- ͙  ɹ-ray.
˿͙͙ͭ͊ͭͫͭ;͔͙ͫͤ͊͘͟;͙ͣ͊Ύ͔ͦͪͪ͟͡Ύͼ͙Ύ͔͙͙ͣ͗͒ͯͤͣΦ
˽͙͔ͦͦ͗ͭ͡͡Έͤ͊Ύ ͔ͦͪͪ͟͡Ύͼ͙Ύ͔ͣ͗͒ͯ-ɹ͙ ͪ͊ ͙͙͒ͦͯ͘͡;͔͙͔ͤͣ, lag ~ 100 d.

Multi-messenger characterization of Mrk501
during historically low X-ray and gamma-ray activity

˿ˢ˻ ˾ˢ˹ 09/04/2024

ApJSS, 266, 2, id.37, 2023

Radio, single-dish Freq, GHz

OVRO 15

Medicina 8, 24

RATAN-600 4.7, 11.2, 22 

aŜǘǎŅƘƻǾƛ 37

IRAM 100, 230 

Radio, interferometry

VLBA 43

SMA 230, 345

X-ray

Swift-XRT 0.3-2; 2-10 keV

NuSTAR 3-7; 7-30 keV

-ɹray

Fermi-LAT 0.3-500 GeV

MAGIC >0.2 TeV



˸˹˻˥˻ˤ˻˶˹˻ˤˢ̒ ˽˩˾˩˸˩˹˹˻˿́̎ о˿нтф

MNRAS, 
submitted Aug 
2023, MN-23-
3301-MJ

 ˄= 2.25- 230 ˥ ˥ͼ
t = 2008-2020
lag ~ -30 d/GHz

˿ˢ˻ ˾ˢ˹ 10/10/2023

ˤ͙͊ͪ͊ͼ͙͙ ͔ͫͨͭͪ͊͟͡Έ͚ͤͦ ͙ͨͦͭͤͦͫͭ͡ ͨͦͭͦ͊͟ ͎ͫͦ͊ͫͯ͡ΌͭͫΎ ͍ 
͙ͦ͒ͤͻ ͫͯ͡;͊Ύͻ ͫ ͔ͣͦ͒͡ΈΌ ͔͙ͪ͊ͫͨͪͦͫͭͪ͊ͤͤΎ ͯ͒͊ͪͤ·ͻ ͍ͦͤ͡Σ ͊ 
͍ ͎͙͒ͪͯͻ -- ͙͔͔͙͔ͣͤͤͣ͘ ͔͍͎͒ͦͨͪͦͫͦͦ͟͡ ͦ͟Ήͺͺ͙ͼ͙͔ͤͭ͊ 
͙ͯ͘͡;͔͙ͤΎ ͨͦ ͔͔ͣͪ ͎ͭͦͦ ͊͟͟ ͔͙ͭͪ͊ͭͦͪ͟Ύ ͍ͦͣͯ͘΅͔͙ͤΎ ͍ 
͔͔͒͗ͭ ͙ ͎͙͔͋͊ͭͫ͘ΎΦ



Optical and radio variability of the blazarS4 0954+658 ˿ˢ˻ ˾ˢ˹ 09/04/2024

Vlasyuket al., 2023AstBu..78..464V



͔͔͙͔ͭͫͦͨ͒͊ͨ͊ͦͤͨ͘͟͡ ͙͔͍ͪͦ͒ͦ͋ͫͪ.

RATAN-600 1.2, 2.3, 
4.7, 8.2, 

11.2, 22.3 
˥˥ͼ

1997-2024 ˿ˢ ˻˾ ˢ˹

RT-32 4.84, 8.57
˥˥ͼ

2020-2024 ˮ˽ˢ ˾ˢ˹

RT-22 37 ˥ ˥ͼ 2002-2024 ˴˾ˢ˻ ˾ˢ˹

SMA 230 ˥ ˥ͼ 2002-2024 SMA

Fermi LAT 0.1-100 
GeV

2008-2023 Fermi 

Zeiss-1000 R-band 2002-2023 ˿ˢ ˻˾ ˢ˹

AS-500/2 R-band 2023 ˿ˢ ˻˾ ˢ˹

MW variability of s ˻ лнорҌмсп



ˢ˻ лнорҌмсп: low state 2009-2014


