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Abstract：
After decades of technical difficulties, the principle of radio 
emission from cosmic rays was improved by the discovery 
of the Askaryan effect in 2002. This effect, along with the 
geomagnetic transverse current, was able to accurately 
explain experimental data. As a result, radio detection of 
cosmic rays was finally reborn, matured rapidly over the 
last two decades, and recognized as a key technique for 
the next generation of ultra-high energy particle detection. 
Subsequently, dozens of experimental projects were 
proposed. In recent work, we have discovered a third 
fundamental radiation effect. This effect becomes 
prominent in very inclined and upward-going air showers, 
and is expected to change detection strategies.  On the 
experimental front, GRAND, AugerPrime Radio, IceCube-
gen2, BEACON and the other radio experiments are 
engaged in intense competition. So, this report also 
addresses recent technological progress and challenges 
and look ahead to potential approaches for future 
experiments. 
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