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Frequencies: 50－200MHz

Log Periodic Antenna (16 pairs of wire)



VHF Sky (408 MHz)

21CMA

Points at NCP only – economical reason and  simplicity



20m

Log-Periodic 
Antenna

21CMA consists of 81 stations or pods
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21CMA Layout

81 pods along  two perpendicular arms (6km+4km)

1 pod=127 antennas

Baselines: 3240     Channels: 8192    Correlations: 26,542,080





Data Communication

32G/s
Efficiency:50%



21CMA Data Acquisition System



A typical example of the average spectra of auto- and cross-correlations over 24 hours 
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Ionospheric Effect

Time resolution: ~3min

Baseline: E20W20





13 sources with known spectral indexes are used for self-calibration 
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75-100 MHz



100-125 MHz



125-150 MHz
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175-200 MHz



• A total of 629 sources within 5 degrees around the NCP are detected.

• Among these 490 sources are listed in the 6C catalog.

Zheng et al (2015) to  be  submitted 



Comparisons of measured flux densities for the sources at 
151MHz in the 6C survey and the 21CMA observation



Differential number counts (dN/dS) of three frequency bands: 

118.75MHz(blue), 131.25MHz(red), 143.75MHz(black)

S0=0.75Jy



Histogram of the Spectral Indices 
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Dynamical Range vs Frequency 
（integration of 13 days freq width=0.192MHz）



Brightest Sources @ 21CMA Field
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NCP field observed with 21CMA  

3C61.1

image residual

residual = image / 105



Tianshan Radio Experiment for Neutrino Detection
(TREND)
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Cosmic air showers can also be 
detected through radio emission 

around 100MHz

Scintillator Antenna

particles radiation



Astroparticle Physics, Volume 34, Issue 9, p. 717-731



Geomagnetic pole

Astropart Phys 34 (2011) First 25 events detected in 2010



TREND
Phase II: 50 Butterfly Antennas



TREND-50    (2012)

Sky distribution of 
340 Events

Theoretical prediction



Phase III: Work in progress

• 35 antennas(    ) + 21 scintillattors (    ) 

 

Prototype for a 
Giant  Radio  Array for Neutrino Detection

GRAND



TREND/GRAND
High energy neutrinos detection through tau 
production in rock  and decay in atmosphere




Charged 
current 
interaction:


 





 

decay: 64% of 
energy into  
hadrons -> EAS

lifetime 10-13s π meson
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Welcome to Visit 21CMA Site

Thanks
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