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ScienHfic	  MoHvaHons	  

l 	  What	  happens	  at	  the	  edge	  of	  
black	  holes	  (BHs)?	  

	  
	  



ScienHfic	  MoHvaHons	  (contd)	  
l Especially,	  we	  aim	  to	  address	  	  
	  	  	  	  key	  science	  issues	  w/	  KaVA.	  	  

l tesHng	  “B-‐driven	  jet	  paradigm”	  	  

l probing	  “real	  vicinity	  of	  BH”	  	  
	  
l exploring	  “universality	  &	  diversity	  
of	  AGN	  jets”	  



Announcement	  from	  KaVA	  directors	



AGN	  sub-‐WG	  ready	  to	  go	  Key	  Science	  Project	  (KSP).	  

Niinuma,	  Lee+	  (2014)	  in	  press	  
(arXiv:1406.4356)	  0 2 4
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KaVA	  (@23GHz)	  can	  invesHgate	  extended	  jet	  
structures	  typically	  on	  	  ~10mas	  scale.	  
	  
	  
	  



Key	  Science	  Program	  of	  AGN	  Sub-‐WG	  
M87	  (1	  mas	  =	  140	  Rs):	  	  tes/ng	  B-‐driven	  jet	  paradigm	

EATING	  VLBI	  2014	



β_app	  >1	  or	  not?	  That	  is	  the	  quesHon.	  
GRMHD	  models	  predict	  slow	  acceleraHon	  (e.g.,	  Vlahakis	  04;	  McKinney	  06;	  Komissarov	  07).	

Mapping	  of	  v-‐field	  of	  M87	  w/	  KaVA.	  To	  measure	  βapp	  >1,	  dense	  monitoring	  is	  required.	  	  
7	

？	

Asada+ (2014) 	

	  Different	  speed	  in	  	  
different	  periods??	  
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•  SystemaHc	  moHon(s)	  seen	  
at	  the	  spine-‐part.	  It	  looks	  
fast.	  	  

•  The	  component	  at	  10mas	  
(hereaier	  C10)	  looks	  
almost	  staHonary.	  

•  The	  dent	  (ammaccatura、へこみ)	  
at	  ~5-‐7mas	  (hereaier	  D5)	  
looks	  fluctuate.	  

Preliminary	  Result	  
during	  test	  obs	  

	  (lowest	  contour	  =	  4mJy/beam.	  	  
Data	  analysis	  by	  Niinuma)	

2013	  Dec	  5th	

2013	  Dec	  26th	

2014	  Jan	  15th	

2014	  Feb	  3th	

C10	  	

D5	  	



Evidence	  of	  “fast-‐spine”?	

•  fast-‐spine:	  	  
–  1mas/21	  day〜4c	  !?	  
–  	  short-‐lived?	  
–  idenHcal	  to	  Walker’s	  
component@43GHz?	  	  

•  slow-‐sheath:	  
–  steady	  
–  long-‐lived?	  
–  idenHcal	  to	  Kovalev’s	  
components@15GHz	  

To	  confirm	  this,	  required	  interval	  may	  be	  2~3	  weeks.	  



Key	  Science	  Program	  of	  AGN	  Sub-‐WG	  
Sgr	  A*(1	  mas	  =	  100	  Rs):	  probing	  real	  vicinity	  of	  SMBH	

EATING	  VLBI	  2014	



Proving	  real	  vicinity	  of	  BH	  (1/4):	  
KVN+VERA	  has	  beser	  (u,v)	  coverage	  than	  VLBA+GBT	  @	  43GHz.	  	

Pink: VLBA+GBT  
Orange: VLBA only	

Pink: KVN only 
Orange: KaVA 
Yellow: VERA only	

KaVA	   VLBA+GBT	  
Sgr	  A*	  vis.	  amp	   Sgr	  A*	  vis.	  amp	  



Proving	  real	  vicinity	  of	  BH	  (2/4):	  
KaVA’s	  u,v	  coverage	  for	  Sgr	  A*	  	

KVN	

cf.	  VERA	  case	  	

Akiyama+13	



Proving	  real	  vicinity	  of	  BH	  (3/4):	  
1st	  epoch	  KaVA	  image	  of	  Sgr	  A*@43GHz,	  2013	  Oct	  7	  (by	  G.	  Zhao)	  	

peak	  =	  0.76	  Jy/beam	  
	  
S_tot	  =	  1.1	  Jy	  
	  
major	  axis	  =	  0.75	  mas	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  =	  75	  Rs	  
	  
minor	  axis	  =	  0.43	  mas	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  =	  43	  Rs	  



Proving	  real	  vicinity	  of	  BH	  (4/4)	  
Once	  we	  get	  the	  radio-‐core	  size	  θobs,	  	  Ue/UB	  is	  uniquely	  determined.	

Kino	  et	  al.	  (2014)	  ApJ,	  786,	  id.5	  	  

Since the radio core of Sgr A* is the SSA-thick surface, SSA 
turnover frequency is identical to the observing frequency (i.e., 
43GHz) itself. 

Beser	  measurements	  of	  θobs	  by	  KaVA	  is	  criHcal	  
because	  Ue/UB	  has	  strong	  dependence	  on	  θobs.	  	  	  



Assignment	  of	  data	  analysis	  in	  AGN	  SWG	  
(based	  on	  one’s	  performance	  and	  wishes)	

Inclusions	  of	  these	  AGN	  sources	  will	  tell	  us	  new	  insights	  on	  “universality	  &	  	  
diversity	  of	  jets	  ”(structural	  evoluHon/magneHsm/radio/γ-‐connecHons).	  	



Summary	  
1st	  paper	  showing	  KaVA’s	  imaging	  capability	  has	  
been	  published	  (Niinuma,	  Lee	  et	  al.	  2014,	  PASJ,	  in	  
press).	  Now,	  we	  go	  ahead	  with	  AGN	  KSP.	  	  

	  
l Towards	  understanding	  physical	  mechanism	  of	  
AGN	  (BH)	  acHviHes	  in	  the	  Universe,	  we	  will	  
l test	  “B-‐driven	  jet	  paradigm”	  (M87)	  
l probe	  “real	  vicinity	  of	  BH”	  	  (Sgr	  A*)	  
l explore	  “universality	  &	  diversity	  of	  jets”	  
	  	  	  (4C39.25,	  4C21.35,	  3C279,	  	  M87,	  Sgr	  A*)	  


