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˹ˢˣ˶̑˨ˢ́˩˶̎˹̍˩ ˽˾˻˥˾ˢ˸˸̍ ˾ˢ́ˢ˹-600 2022

͎ͦ͒ ˸͊ͫ͟.
͍ͦͣ͘.;

͙̅͊ͭ͟;.͍͔ͪͣ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%

˽͔ͦ͒͒ͪ͗͊ͤͤ·͔ͤ͊ ͋͡Ό͔͒͊ͭ͡Έͤ·͔ ͊͘Ύ͍͙͟

2014 2015 2016 2017 2018 2019 2020 2021 2022

29 24 26 36 29 29 30 32 29

˻͎͙ͪ͊ͤ͊͘ͼ͙͙-ͨͦ͡Έ͍͔͙ͦ͊ͭ͘͡

2014 2015 2016 2017 2018 2019 2020 2021 2022

14 11 13 18 20 20 25 19 31

͙̉ͫͦ͡ ͎ͨͪͦͪ͊ͣͣ



˿́ˢ́ˮ˿́ˮ˴ˢ нлн2

˴͙ͦͤͭͤͯͯͣ м-нн ˥˥ͼ
ό˻͋͡Φ ЅмΣ нύ 

˿˿˽˴ о-му ˥˥ͼ
ό˻͋͡Φ Ѕоύ 

˸͎ͤͦͦͯ͡;͔͍͚ͦ пΦт ˥˥ͼ
ό˻͋͡Φ Ѕрύ 

˽͊ͤ͡ 41736 1768 6911

˽͔͙ͦͭͪ 4075(9.8%) 120 (6.8 %) 582(8.4 %) 

˽͎ͦͦ͒͊ 3630(8.7 %) 60 (3.4 %) 572 (8.3 %) 

ˢͨͨ͊ͪ͊ͭͯͪ͊ 31 (0.1 %) 2 (0.1 %) 7 (0.1 %) 

ˢ͔ͤͭͤͤ͊ 76(0.2 %) 1 (0.1 %) 0 (0 %) 

˽ͪͦ;͔͔ 338(0.8 %) 57 (3.2%) 3 (0.04 %) 



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

f0

(GHz)
ɲŦ0

(GHz)
ɲC

(mJy/ beam)
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

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

˸͔ͭͦ͒3: ˮ͔͔͙͔͙͔͙͍͙͙ͣͪͤͤͭͤͫͤͦͫͭͨͦ͘͡Ύ͙ͪ͊͘ͼ͙͙
͙͙ͪ͊͒ͦͯ͘͡;͔͙ͤΎ͙͔͒ͫͪͭͤ͟·ͻ͙͙ͪ͊͒ͦͫͭͦ;͙͍͙ͤͦ͟
˿ͦͤ͡ͼ͊;͍͙͔͊ͫͭͦͭͤͦͣ͒͊ͨ͊ͦͤ͘3-18˥˥ͼͤ͊˿˿˽˴-2016
(͍͙ͭͦͪ;͔͔ͤͦͪ͊ͦ͘͟͡Ѕ3).

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

˸˩́˻˨̍ нлнн
˿ˢ˻ ˾ˢ˹ 25/04/2023



˴ˢ˽ˮ́ˢ˶̎˹̍˯ ˾˩˸˻˹́ ˻ˣ̌˩˴́˻ˤ ́˩˶˩˿˴˻˽ˢ

˾͔͡Έ͍ͫͦ·͔ ͙ͨͯͭ ό͎͍͒ͯͦ·͔ύ
˸͔ͭ͊ͦͦͤͫͭͪͯ͟͟͡͡ͼ͙͙ ˥˭ ό̑͗ͤ·͚Σ ˤͦͫͭͦ;ͤ·͚Σ ˽͙͚ͦͫ͟͡ύ:
˻͋΅͊Ύ ͨͦ͡΅͊͒Έ ͍͔ͨͦͪͻ͙ͤͦͫͭ ͔ͣͭ͊ͦͦͤͫͭͪͯ͟͟͡͡ͼ͙͚ ͔͔ͭͫͦͨ͊͟͡  ~ммл ллл ͣ2

˻͋ͪ͊͋ͦͭ͊͟ ͍͔ͨͦͪͻ͙ͤͦͫͭ: 2017-нлнн ͎͎Φ ͨͦͪΎ͒͊͟ ~ ум ллл ͣ2 ό͍ нлнм ст000 ͣ 2)

˿ˢ˻ ˾ˢ˹ 25/04/2023

˭͍͔͊ͪ΄͔͙͔͔ͤ͊ͣͤ͘·Ή͔͙͍͎ͭͪͦͨͪͦ͒ͤͦͦ͟͡
͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ˽͎͔ͦͫͦͦͦͭͪ͊͗͊ͭ͟͡͡Ύ

2022: ~30Ή͔͔͍ͣͤͭͦ͡



˥˩˻˨˩˭ˮ̉˩˿˴˻˩ ˻ˣ˩˿˽˩̉˩˹ˮ˩

1. ˽͍͔ͪͦͪ͊͟ ͫͦͫͭͦΎ͙ͤΎ ͦͭͪ͊͗͊Ό΅͔͚ ͍͔ͨͦͪͻ͙ͤͦͫͭ ͔ͦͭ͒͡Έͤ·ͻ Ή͔͔͍ͣͤͭͦ͡ ˥˭Φ 
2. ͙͍̑ͫͭͪͦ͊͟ ͍͎ͨ͊ͤͦͦͦ͡ ͙ ͍·͎ͫͦͭͤͦͦ ͔͙ͨͦͦ͗ͤ͡Ύ ͍ͦͫͭͦ;͚ͤͦ ;͙͊ͫͭ ˽͎ͦͫͦͦ͟͡ ͔ͦͭͪ͊͗͊ͭ͡Ύ ό͍͔͊ͪ͘΄͔͙͔ͤ н-ͻ 
͔͙ͭͤ͡ͻ ͪ͊͋ͦͭύΦ

3. ˾͊ͪ͊͋ͦͭ͊͘͟ ͔͙͙ͣͭͦ͒͟ ͔͙͍͚ͦͨͪ͊ͭͤͦ ͍͔͙ͨͪͦͪ͟ ͫͦͫͭͦΎ͙ͤΎ ͦͭͪ͊͗͊Ό΅͔͚ ͍͔ͨͦͪͻ͙ͤͦͫͭΦ 
4. ˸͔͎͙ͭͪͦͦ͡;͔͔ͫͦ͟ ͔͔ͦ͋ͫͨ;͔͙͔ͤ ͤ͊͋͡Ό͔͙͚͒ͤ ͤ͊ ˾ˢ́ˢ˹-слл όн ͍ͨ͊ͤͦ͡·͔ Ό͙͍͙ͫͭͪͦ͟ύΦ 

˿ˢ˻ ˾ˢ˹ 25/04/2023



2012,˿˴˻ҐлΦум

˨ˮ˹ˢ˸ˮ˴ˢ ˨˩˥˾ˢ˨ˢ̇ˮˮ ˹˩˭ˢ˴˾˩˽˶˩˹˹˻˯ ˽˻ˤ˩˾̆˹˻˿́ˮ

2015,˿˴˻ҐлΦус

2015,͔͙͍ͦͪͪͭͪͦ͊͟͟͟
˿˴˻ҐлΦну
˹˩ ˭ˢ˴˾˩˽˶˩˹ ˨ˢ˶˩˩

2017,˿˴˻ҐлΦнс
2023,˿˴˻ҐлΦсн

˿ˢ˻ ˾ˢ˹ 25/04/2023



˥˩˻˨˩˭ˮ̉˩˿˴˻˩ ˻ˣ˩˿˽˩̉˩˹ˮ˩

͔͔̏ͣͤͭ͡· нрт-262 ςͫ ͊ͤ͟ ͙ ͦ͋ͪ͊͋ͦͭ͊͟

˿ˢ˻ ˾ˢ˹ 25/04/2023



˨ˤ̂̆˨ˮˢ˽ˢ˭˻˹˹ˢ̒ ˾̂˽˻˾˹ˢ̒ ˢ˹́˩˹˹ˢ мΦп ˮ нΦо ˥˥̇Φ ˸˻˨̂˶̎˹̍˩ ˾ˢ˨ˮ˻˸˩́˾̍ ˿˸ ˨ˮˢ˽ˢ˭˻˹ˢ

˽͔͊ͪ͊ͣͭͪ· ͦ͋ͯ͡;͔͊ͭ͡Ύ

˨͙͊ͨ͊ͦͤ͘ мΥ мплл-мрлл ˸˥ͼ

˨͙͊ͨ͊ͦͤ͘ нΥ ннлл-нрлл ˸˥ͼ

͙͙̊ͪͤ͊ ˨˹ ͨͦ ͍ͯͪͦͤΌ -мл͒ˣΥ ммл ͎͍ͪ͊͒ͯͫͦ

˽ͦ͡Ύ͙ͪ͊͘ͼ͙ΎΥ ͙͔͚ͤͤ͊͡Ύ

͙͙͙ͣͤͣ͊͘ͼ͙Ύ ͍͋ͦͦ͟·ͻ ͔͔͍ͨͫͭͦ͟͡ ˨˹ ό͔ͤ ͻ͔ͯ͗ -
мт ͒ˣύ

͙͙͙ͣͤͣ͊͘ͼ͙Ύ ͦ͟Ήͺͺ͙ͼ͙͔ͤͭ͊ ΄ͯͣ͊ ό͔ͤ ͔͔͋ͦ͡ лΦр 
͒ˣύ

˿˴ˣ ˮ˾̏ ˾ˢ˹

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

˽͎͍ͦ͒ͦͭͦ͊͟ ͍͒ͯͻ ͔͍ͦͣͨͭͦ͟͟͡ п-͊ͤ͊͟͡Έͤ·ͻ ͙͔ͨͪͣͤ·ͻ ͚͍ͯͫͭͪͦͫͭ: 
ол ˥˥ͼ όɲf=р ˥˥ͼύΣ нн ˥˥ͼ όɲf=нΦр ˥˥ͼύΣ мпΦр ˥˥ͼ όɲf=н ˥˥ͼύ ͙ уΦн ˥˥ͼ 
όɲf=м ˥˥ͼύΦ 

ˢ˻ ˿͟ ͊ͪ͒-͔͙̏ͭͪͦͤͫ͟͟͡

˿ˢ˻ ˾ˢ˹ 25/04/2023



˽˾ˮ˩˸˹̍˩ ˴˻˸˽˶˩˴˿̍ ˾ˢ˨ˮ˻˸˩́˾˻ˤ ˴˻˹́ˮ˹̂̂˸ˢ ˾ˢ́ˢ˹-600
˿ˢ˻ ˾ˢ˹ 25/04/2023



˽͙͔ͪͣͪ ͔͎͙ͪͫͭͪ͊ͼ͙͙ ͚ͭͦͤͦ͟ ͍͔͔͚ͪͣͤͤͦ 
ͫͭͪͯͭͯͪ͟· ͍ ͔ͦͪͦͤ͟ ˿ͦͤ͡ͼ͊ ͫ 
;͍͍͙͔ͯͫͭͭ͡ΈͤͦͫͭΈΌ ͒ͦ мл-3 s.f.u.

˹˻ˤ̍˯ ˾ˢ˨ˮ˻˸˩́˾ ˨˩̇ˮ˸˩́˾˻ˤ˻˥˻ ˨ˮˢ˽ˢ˭˻˹ˢ м-о ˥˥̇

parameters

frequency range 1.0 - 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

˸͔ͭͦ͒:͔͍́ͫͭͦ͊Ύ Ήͫͨͯ͊ͭ͊͟͡ͼ͙Ύ -ˮ͔͔͙͔ͣͪͤ͘ 
͙͔͙͍͙ͤͭͤͫͤͦͫͭ ͙ ͨͦ͡Ύ͙ͪ͊͘ͼ͙͙ ͙͙ͪ͊͒ͦͯ͘͡;͔͙ͤΎ 
͙͔͒ͫͪͭͤ͟·ͻ ͙͙ͪ͊͒ͦͫͭͦ;͙͍ͤͦ͟ ͙ ˿ͦͤ͡ͼ͊ ͍ 
;͊ͫͭͦͭͤͦͣ ͙͔͒͊ͨ͊ͦͤ͘ м-18 ˥ ˥ͼ ͤ͊ ˿˿˽˴-2016

˾͊ͫ΄͙͔͙͔ͪͤ ;͎͊ͫͭͦͭͤͦͦ ͙͒͊ͨ͊ͦͤ͊͘ м-3˥˥ͼ ό1-му ˥˥ͼύ
˽͔͔ͪ͒͡Έ͔ͤͦ ;͔͊ͫͭͦͭͤͦ ͔ͪ͊ͪ͘΄͔͙͔ͤ 10-5 (мнн ͟˥ͼΣ8196 ͟ ͊ͤ/˥˥ͼύ
͍͍͙͔̉ͯͫͭͭ͡ΈͤͦͫͭΈ ͤ͊ ͍͔ͯͪͦͤ ͙͎ͫͤ͊͊͡ ͚͎ͫͨͦͦͤͦͦ͟ ˿ͦͤ͡ͼ͊ - 10-4 ͫΦ͔ΦͨΦ 
˨͙͙ͤ͊ͣ;͔͙͚ͫ͟ ͙͒͊ͨ͊ͦͤ͘ мл9

˸͙͊ͫͣ͊͟͡Έ͔ͤͦ ͍͔͔͔ͪͣͤͤͦ ͔ͪ͊ͪ͘΄͔͙͔ͤ ς8 ϊ10-3͔ͫ͟

˿ˢ˻ ˾ˢ˹ 25/04/2023



˸˻˨˩˾˹ˮ˭ˢ̇ˮ̒ ˢ˿̂ ˤ́˻˾ˮ̉˹˻˥˻ ˭˩˾˴ˢ˶ˢ Ѕо˿ˢ˻ ˾ˢ˹ 25/04/2023

˾͔͙͊͊͘͡ͼ͙Ύ ͔͙ͪ͗ͣ͊ ͔͔͙ͫ͗ͤ͡Ύ ͤ͊ ˾ˢ́ˢ˹-слл ͪ͊ͫ΄͙ͪΎ͔ͭ ͍͙ͦͣͦ͗ͤͦͫͭ͘ ͙͔ͤͫͭͪͯͣͤͭ͊ ͒͡Ύ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͙͙͙͒ͤ͊ͣ͟ ͙͍͊ͭͤ͟·ͻ 
͔͚ͦ͋͊ͫͭ͡ ͤ͊ ˿ͦͤ͡ͼ͔ ͙ ͔͙ͤ͊ͦͨͤ͟͡Ύ ͙͎ͫͤ͊͊͡ ͍ ͊͒͊͘;͊ͻΣ ͔ͭͪ͋ͯΌ΅͙ͻ ͍·͚ͫͦͦ͟ ;͍͍͙͔ͯͫͭͭ͡Έ͙ͤͦͫͭΦ



ˤ͔͎͙ͤ͊͊ͭ͟͡;͔͙͔ͫ͟:
1. ˸͎ͤͦͦ;͊ͫͭͦͭͤ·͚ ͙͙͎ͣͦͤͭͦͪͤ ͔͔͔͙ͨͪͣͤͤͦͫͭ ͍͋͊͊ͪͦͤ͊͘͡ 
͙͔͒ͭ͡͡Έͤ·ͻ ͍͔͔ͪͣͤͤ·ͻ ͣ͊ͫ΄ͭ͊͋͊ͻΣ ό̊ˢ˻ ˴͙͚͚ͭ͊ͫͦ͟ ˢ˹Σ ˴͙͚ͭ͊).
2. ˮ ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͙͎͙ͪ͊͒ͦ͊͊ͭ͟͟͡ FR0(˿ˢ˻ ˾ˢ˹Σ ˾̅).
3. ˸ ͙͙͎ͦͤͭͦͪͤ {wD9 WмтлнпрΦоҌмолмлп -͎ͫ͊ͣͦͦ ͣͦ΅͎ͤͦͦ 
͔͎͔͍͎ͪͤͭͤͦͫͦͦ͟ ͍͊͊ͪ͊͘͟ ͤ͊ ȊҔр όˮ˴ˮ ˾ˢ˹Σ ˾̅).
4. ˾ ͙͔͊͒ͦͫͨͭͪ͟·͙ ͔͔͔ͨͪͣͤͤͦͫͭΈ ͍͍͊͊ͪͦ͘͟ ͤ͊ z>4 (˿ˢ˻ ˾ˢ˹Σ INFIP, 
ˢ͎͔͙ͪͤͭͤ͊).
5. ˾ ͙͍͚͍͎͙͙͊͒ͦͫͦͫͭ͊͒ͪͦͫ͟͡Έͤ·ͻ ͔͎͔͍ͣ͊ͣ͊ͪͦ͘OHM(͙͍͔͙͔̂ͤͪͫͭͭ 
˥͚ͯ;͗ͦͯΣ ˴͙͚ͭ͊).
6.ˮ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͙͍͚͍͎͙ͪ͊͒ͦͫͦͫͭ͊͊ͭ͟͟͡ ͤ͊ z>3 ό˿ˢ˻ ˾ˢ˹ύ.
7. IceCubeͭ ͙͎͎͔ͪͪΥ ͔͔͔͗ͣͫΎ;ͤ·͚ ͙͙͎ͣͦͤͭͦͪͤ ͤ͊ ˾ˢ́ˢ˹-600 
͙͍͊ͭͤ͟·ͻ ͎͙͊͊ͭ͟͟͡ -͍ͤͦ·ͻ ͙͍͊ͤ͒͒͊ͭͦ͟ ͍ ͙ͫͭͦ;͙͙ͤ͟ ͔͚͙ͤͭͪͤͦ 
͍·͙ͫͦ͟ͻ Ή͔͎͙͚ͤͪ όˮ̒ˮ ˾ˢ˹Σ ˾̅).
8.˾ˢ́ˢ˹-слл ͍ ͎ͣͤͦͦ͊ͤ͊͟͡Έ͚ͤͦ ͙͙͊ͫͭͪͦͤͦͣΥ ͨͦͤ͊͡Ύ ͍·͋ͦͪ͊͟ 
˾˿˨ˣ-ͦͣͨ͊ͭͤ͟͟·ͻ ͚ͫͭͪͯ ͍ Ύ͒ͪ͊ͻ ͎͙͊͊ͭ͟͟͡ ͊͟͟ ͙͙͍ͤ͒͊ͭͦͪͦ͟ 
͔͚͙ͤͭͪͤͦ ͍·͙ͫͦ͟ͻ Ή͔͎͙͚ͤͪ όˢ˴̇ ̅ˮˢ˹Σ ˸̅́ˮΣ ˾̅).
˥͙͊͊ͭ͟͡;͔͙͔ͫ͟:
9. ˸ ͙͙͎ͦͤͭͦͪͤ ͙͍͍ͣͪͦ͊͊ͪͦ͘͟͟-͎͙͊͊ͭ͟͡;͔͙ͫ͟ͻ ͔͎͔͍͙ͪͤͭͤͦͫ͟ͻ 
͍͚͒ͦͤ·ͻ ͍͔͒͘͘ ͫͦ ͚ͫͭͪͯͤ·͙ͣ ͍·͙͋ͪͦͫ͊ͣ (˿ˢ˻ ˾ˢ˹Σ ICRANet, Italy, 
INAF-IAPS Italy, SAO, USA, Finnish Centre for Astronomy with ESO 
FINCA, Curtin U. Australia).
10.˽͙ͦͫ͟ ͋·ͫͭͪ·ͻ ͙͍͔͍ͪ͊͒ͦͫͨͫͦ͟͡ϝ ό˿ˢ˻˾ˢΣ˹ ˾̅).

˿ͦͤ͡ͼ͔:
11. ˮ ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͍ͫͨ·΄͔;ͤ·ͻ ͔ͨ͊ͣͤͤ͘͡·ͻ ͫͭͪͯͭͯͪ͟ ͍ 
͔͒ͼ͙͔͍ͣͭͪͦͦͣ ͙͔͒͊ͨ͊ͦͤ͘ ͫ ͍ͤͦ·͙ͣ ͔ͭͻ͙ͤ;͔͙͙ͫͣ͟ 
͍ͦͣͦ͗ͤͦͫͭ͘Ύ͙ͣ ˾ˢ́ˢ˹-600 (˿ ˢ˻ ˾ˢ˹Σ ˾̅); 
12. ˽ ͔͙͔ͦͨͦͤͤ͡ ͎͊ͭ͊ͦ͊͟͡ ͎ͦͪΎ;͙ͻ ͔ͨ͊ͣͤͤ͘͡·ͻ ͚ͫͭͪͯ ͍ ͔ͦͪͦͤ͟ 
˿ͦͤ͡ͼ͊ ό˿ˢ˻ ˾ˢ˹Σ ˾̅);
13. ˮ ͔͍͙͔ͫͫ͒ͦ͊ͤ͡ ͍͔ͫͪͻ͚ͫ͊͋ͦ͡ ͔ͫͦͤ͡;͚ͤͦ ͙͍͙͊ͭͤͦͫͭ͟ ͤ͊ 
͙͍ͣͪͦͦͤ͊͟͡ͻ όˮ˿˭̅ ˿˻ ˾ˢ˹Σ ˾̅); 
14. ˾ ͍͙͙͔͊ͭ͘ ͔͍ͣͭͦ͒ͦ ͔͔͔͙ͦͨͪ͒ͤ͡Ύ ͺ͙͙͘;͔͙ͫ͟ͻ ͍͙͚ͯͫͦ͡ ͍ 
͙͍͊ͭͤ͟·ͻ ͦ͋͊ͫͭ͡Ύͻ ͤ͊ ˿ͦͤ͡ͼ͔ ό˿˽͋˥̂Σ ˾̅); 
15. ˿ ͍͔ͦͣͫͭͤ·͔ ͙͔͍͙ͫͫ͒ͦ͊ͤ͡Ύ ͻͪͦͣͦͫͺ͔ͪ· ͙ ͔͔ͨͪͻ͚ͦ͒ͤͦ 
͙ͦ͋͊ͫͭ͡ ͔ͫͦͤ͡;ͤ·ͻ ͨΎ͔ͭͤ ͤ͊ ͙͔ͤͭͪͺ͔͔͔ͪͦͣͭͪ ![a! ͙ ˾ˢ́ˢ˹-
600 (́ ͔ͻ͎͙ͤͦͦ͡;͔͙͚ͫ͟ ˮ͙ͤͫͭͭͯͭ ˹ΈΌ-˨͔͙͗ͪͫΣ ˿̊ˢ).
16. ˴ ͔ͦͪͪ͡Ύͼ͙ͦͤͤ·͚ ͙͊ͤ͊͘͡ ͔ͣ͗͒ͯ ͔͍ͨͪ͒ͫͨ·΄͔;ͤ·ͣ
͙͎ͫͤ͊ͦͣ͡ CaIIY ͙ ͙͍ͪ͊͒ͦͫͨ·΄͙͊ͣ͟ό˿ˢ˻ ˾ˢ˹Σ ˴˥̂ύ

ˢͨͨ͊ͪ͊ͭͯͪͤͦ-͔͙ͣͭͦ͒;͔͙͔ͫ͟:
17. ˽ ͙ͦ͘ͼ͙͙͍͙͔ͦͤͪͦ͊ͤ ͍͙ͭͦͪ;͎ͤͦͦ ͔ͪ͊͊͘͟͡ Ѕо ό˿ˢ˻ ˾ˢ˹Σ ˾̅).

˹ˢˣ˶̑˨ˢ́˩˶̎˹̍˩ ˽˾˻˥˾ˢ˸˸̍2022
˿ˢ˻ ˾ˢ˹ 25/04/2023



PKS 1741+038

PKS 0735+178

TXS 1749+096

PKS 1502+106

TXS 0506+056

˹͔ͦͭͦͪ͟·͔ ͋͊͊ͪ͘͡·Σ ͊ͫͫͦͼ͙͙͍ͪͦ͊ͤͤ·͔ ͫ ͫͦ͋·͙ͭΎ͙ͣ ͔͚͙ͤͭͪͤͦ IceCube

IceCubeͭ ͙͎͎͔ͪͪΥ ͔͔͔͗ͣͫΎ;ͤ·͚ ͙͙͎ͣͦͤͭͦͪͤ ͤ͊ ˾ˢ́ˢ˹-600 Χ όˮ̒ˮ ˾ˢ˹ύ
˾ˢ́ˢ˹-слл ͍ ͎ͣͤͦͦ͊ͤ͊͟͡Έ͚ͤͦ ͙͙͊ͫͭͪͦͤͦͣΧ όˢ˴̇ ̅ˮˢ˹Σ ˸̅́ˮύ

˿ˢ˻ ˾ˢ˹ 25/04/2023

Growing evidence for high-energy neutrinos originating in radio 
blazars;  https://arxiv.org/abs/2211.09631 



LŎŜ˿ǳōŜ́˾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+056 observedby the BaikalGigatonVolumeDetector, 2022, Nature Astronomy,
https://arxiv.org/pdf/2210.01650.pdf.

Valtaojaet al. 1999
Hovattaet al. 2009

TXS 0506+056

˿ˢ˻ ˾ˢ˹ 25/04/2023

https://arxiv.org/pdf/2210.01650.pdf


HIGH-w95{ILC¢ v¦!{!w{Υ Ȋ җ оΤ Ȋ җ пό˿ˢ˻ ˾ˢ˹, SHAO CAS)

2022ApJ...937...19Z ;   2021MNRAS.508.2798S;   2021AN....342.1195S
2021MNRAS.503.4662M;    2022muto.confE..30M;    2022aems.conf..400S

˿ˢ˻ ˾ˢ˹ 25/04/2023



VLBA, 8.4 ˥ ˥ͼΣ 2017
2022ApJ...937...19Z

˾ˢ˨ˮ˻˿˽˩˴́˾̍ ˣ˶ˢ˭ˢ˾˻ˤ ˹ˢ Z>3. GPS/MPS ˿ˢ˻ ˾ˢ˹ 25/04/2023

VS>40%Σ нн ͙ мм ˥˥ͼ VS=60-70%Σ нн ͙ мм ˥˥ͼ VS=10-16%Σ нн ͙ мм ˥˥ͼ 



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

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

SRGE J170245.3+130104 -˿ˢ˸̍˯ ˸˻̋˹̍˯˾˩˹́˥˩˹˻ˤ˿˴ˮ˯ ˴ˤˢ˭ˢ˾ ˹ˢ ½Ҕр(ˮ˴ˮ ˾ˢ˹)

‌SW= -0.37 (0.13)

˾͙͔͊͒ͦͫͨͭͪ͟J1702+13: MWA, GLEAM-X, GMRT,ASKAP
RACS,VLA,NVSSand VLASS,and RATAN-600 (An et al.
2022, MNRAS).

‌SRGE= -0.17 (0.05)

‌RATAN= +0.71 (0.02)

uGMRT, 1.4 GHz

Fvar~0.3-0.4; V=0.2

˿ˢ˻ ˾ˢ˹ 25/04/2023



˹͍ͦ·͔ ͙͔͔͙ͣͪͤ͘Ύ 
˾ˢ́ˢ˹ нлнн: ͫ ͔ͫͤͭΎ͋ͪΎ ͔ͫͨͭͪ͟ ͪ͊ͫͭͯ΅͙͚Σ ͙ͯ͘͡;͔͙͔ͤ 
͔͔͙͔͒ͭͭͪͯͭͫ͟Ύ ͤ͊ ͔ͭͪͻ ;͊ͫͭͦͭ͊ͻ όпΦтΣ уΦнΣ ммΦн ˥˥ͼύΦ
VLBA, 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

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

SRGE J170245.3+130104

‌VLBA= -0.5

‌SRGE= -0.17
EVN Proposal 2023;     YEBES Proposal 2023

˿ˢ˻ ˾ˢ˹ 25/04/2023


