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General introduction  

2014/2/20 SKA2014 workshop @ Stellenbosch 



Radio astronomy in Japan 

Ồmm & sub -mm astronomy  

Ẽ Nobeyama 45m telescope 

Ẽ ALMA  

Ẽ operated by NAOJ 

Ồsmall telescopes  

Ẽ operated by universities 

Ồleading universities in radio astronomy  

Ẽ Gifu U., Hokkaido U., Ibaraki U., Kagoshima U., 

Nagoya U., Osaka Pref. U., U.Tokyo, Tsukuba U., 

Waseda U., Yamaguchi U. 
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radio astronomy in Japan 

ỒVERA 

Ẽ VLBI Exploration of Radio Astrometry 

Ẽ 4 stations over Japan islands 

Ẽ Two beam system to reduce the atmospheric effects  

ỒJVN 

Ẽ Association of Japanese Universities for VLBI 
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VERA  JVN  



What is SKA-Japan? 

ỒStatus of  Japan: official & unofficial  

Ẽ Government has not yet financially approved. 

Ẽ But, Japanese scientists are interested in SKA. 

Ą unofficial organization of Japanese scientists 

Ẽ This report: activities by SKA-jp members 

 

ỒòSKA Japan consortiumó 

Ẽ since 2008 

Ẽ reformed in 2012 
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Structure of SKA Japan consortium 
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about 130 members: astronomers & engineers 

chair: T.Handa 

vice-chair: H.Nakanishi, K.Takahashi 

Industry forum 

chair T.Kumazawa 

Engineering WG 

chair H.Nakanishi 

 

subWGs 

 DSP 

 software 

 wideband feed 

Science WG 

chair K.Takeuchi 

 

subWGs 

 mag. field 

 high-z 

 astrometry 

 pulsar 

Outreach & publicity 

K.Ichiki 

Funding procurement 

H.Imai 

NAOJ liasion 

Y.Hagiwara 

advisor 

N.Sugiyama 



Contribution to SKA SciWG 

Ồ7 persons in 5 science WGs of  8  

1. Epoch of Reionization Inoue, Ichiki 

2. HI surveys & galaxy evolution Takeuchi, Hirashita 

3. Transients 

4. Pulsar for fundamental physics Imai 

5. Continuum surveys 

6. Cradle for life 

7. Cosmology Takahashi 

8. Magnetic fields & polarization Akahori, Takahashi 
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Astronomical researches  

2014/2/20 SKA2014 workshop @ Stellenbosch 



Primordial magnetic field 

ỒOrigin of  the cosmic magnetism  

Ẽ seed of cosmic magnetism  

Ẽ unisotropic CMB drag Ą net current Ą B 
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CMB fluctuation 

Predicted of mag. Field 

B~10-18 Gauss @ 1Mpc 

Takahashi+ (2005), Ichiki+ (2006) 



Intergalactic magnetic field  

ỒGlow up by intergalactic turbulence  

ỒPredicted RM distribution  

Ẽ statistics 

Ẽ RM distribution on sky 

Ẽ RM~1-10 rad m-2 
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Akahori&Ryu (2010; 2011) 

Integ. along LoS of 100 h-1 Mpc 



Intergalactic magnetic field  

ỒKey role in cooling -flow clusters  

Ẽ Prediction of Synchrotron radiation for galaxy cluster  

Ẽ Based on a heating model to prevent the cooling flow 
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Fujita&Ohira (2013) 
100 MH  



Galactic magnetism 

ỒOrigin & Evolution  ỒModeling  
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Machida+ (2013) Akahori+ (2013) 

MHD simulation RMs toward the galactic 

pole with turbulence 



Faraday tomography 

ỒConnection between RM obs & theory  

Ẽ Faraday depth f :  

Ẽ Simulations of SKA observations  

2014/2/20 SKA2014 workshop @ Stellenbosch 

13 

Kumazaki+ (2004) 

RM ghost Tomography & QU fitting 

QU fitting 

with a model 

Tomography (FT) 

Akahori+(submitted); Ideguchi+(2014) 

Ghost appears, if separation < 1.5 FWHM. 

Wide l coverage can overcome the ghost. 



ISM in early universe 

ỒRadio continuum as a SF indicator  

Ẽ SMA obs + VLA archive 

Ẽ Blue Compact Galaxies 

¸Z=0.1 ï 1 Z  

Ẽ FIR-ff relation still valid  

Ẽ for low metal galaxies 

 

 

 

Ồstill valid in early (low metal) universe?  
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Hirashita (2013) 



Galactic kinematics 

ỒAngular velocity of  LSR, W0 

Ẽ VLBI astrometry (VERA, VLBA, EVN) 

Ẽ independent of the rotation curve 
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Ross+ (submitted to PASJ) 

Ando+ (2011); Nagayama+ (2011) 
calculated using 

R0=8.5kpc, W0=220  km/s  

recent values from 

VLBI astrometries 

from Sun 



Other theoretical works 

ỒNeutrino mass  

Ẽ constraint from 21cm emission 

Ẽ Oyama+2012 

Ồlimit for cosmic strings  

Ẽ from 21 cm emission 

Ẽ Sekiguchi+2013 

Ồsimulation of  EoR universe  

Ẽ SF, reionization, metal polution 

Ẽ Hasegawa & Semelin 2013 
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Oyama+ (2012) 

Sekiguchi+ (2013) 



Developmental activites  

2014/2/20 SKA2014 workshop @ Stellenbosch 



Data reduction for SKA 

ỒReduction for Faraday RM analysis  

Ẽ Fast MCMC QU model fitting 

Ẽ A part of POSSUM (ASKAP data reduction) pipeline 
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Japanese contribution! 



Astrometry of LMC 

ỒH2O maser sources in LMC  

Ẽ New 9 detected with ATCA 

¸23 H2O masers in 14 SFRs 

¸3 evolved stars 

Ẽ disentangle kinematics 

¸systemic & galactic motion 

Ẽ observing now as LBA project 

 

Ồwith GASKAP  

Ẽ will detect ~200 OH masers in LMC 
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Imai+ (2013) 


