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From 60-ties. Many suggestions for it.

Idea of Recurrent outbursts



•Core of Seyfart 2 gal. 

NGC 1275 (MBH=3*108Msun)

• z=0.0176

•Other radio bubbles (Pedler+91,   

Vermeulen+96)

Suggestion of recurrent in radio-band

Asada+06
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VSOP view 

of  3C84

Then how to verify it?

Chandra view of Perseus Cluster  

(Fabian)



Evidence of Recurrent outburst

The direct estimate of 

v_exp~0.5c (Asada+06) 

But, no one see  “a beginning of outbursts”.

1998 2001 



Uwe Bach (MPIfR)

News from Effelsberg (Bonn)



News from Fermi/LAT

EGRET 

Fermi 

Abdo+09

COS-B 



増光以降のデータ収集＆新たな観測

▼2006年～2008年
VERAアーカイブデータ
▼2008年12月：
Japanese VLBI Network@8&22GHz

▼2009年4月：
VERA+NRO＋NICT@22&43GHz



VERA : VLBI Exploration of Radio Astrometry

Ishigaki-jima Ogasawara

Iriki

Mizusawa

http://veraserver.mtk.nao.ac.jp/index-J.html

Ang. Resolution: 1.2mas @22GHz, 0.6mas @43GHz

(D_max = 2270km)



5 GHz vs. 22 GHz  

5 GHz

(VSOP)

22 GHz

(VERA)

Ang. Resolution  

∝ λ(wavelength)/D(baseline) D



Big moment (1/2) 
Nagai+10

Bonus?

Born!

β app

= 0.23



Big moment (2/2) Nagai+10

freq. dependent?

(need further studies)



Light curve Nagai+10

Smoking-gun of 

“core-outburst”



What’s this C3? (1/3)

To be explained 

• Deceleration 

•Synchrotron emission

(1) Internal Shock?

(2) Hot Spot?

(3) External Shock?

(4) Other possibilities?

(thick/thin?)



What’s this C3? (2/3)

Jet-Clump collision? 

Relativistic jet

Clump

Non-relativistic 

Hot-spot?(C3)

Central-Engine? 

First shock? (C1)

Nagai+09

C2



Kino+What’s this C3? (3/3)

(e) New born

ejecta

(f) Relativistic

jet

(g) Impact with

“Cloud” 

=> Deceleration 

=> C3 appears

(g)~(k) C3 Frustration 

in “Cloud”

(l) C3 Breakout

from “Cloud”

(l)~(o) C3 goes to south 

as a hot-spot.



予告編
・3C 84 続編 (Suzuki+)

・ハドロンモデル (MK,  Asano)
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廣田智也(国立天文台)、松本尚子(国立天文台)、小林秀行(国立天文台)、

藤沢健太(山口大)

電波銀河3C84のコアのVLBIモニタ

VLBA Q band の解析結果

鈴木 賢太 (東大M2)



Nagai + 10と同時期のVLBA 43GHzの
多エポックアーカイブ解析。Suzuki + 準備中

2010年春季天文学会
鈴木賢太

～６倍良い空間分解能での観測！



Hadronic gamma from mini-lobe

Accretion-disk

Mini radio-lobe

pγ process in the mini radio-lobe!

D = 5 pc

R = 2 pc

B = 0.1 G

Lp = 5*10 46 erg/s

Luv = 3*10 45 erg/s

Sea of UV photon





A case study for short injection

Primary electrons cool down. So, 

hadronic-emission is clearly seen!

Kino & Asano, 

in prep



2010年現在のSMA



Summary

「VLBI」 と「幸運」の巡り合わせにより、電波ロ

ーブ誕生の瞬間が初めてとらえられた。継続的

観測や理論研究がおこなわれている。

さらに物理を探るには多波長＋理論連携が鍵。

みなさん、是非いっしょにやりましょう。


