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In this paper, we analyzed the wireless power transfer between array antennas in the radiative near field. 
We can calculate the power transmission efficiency between array antennas by regarding array them as 
aperture antennas. However, it is re-ported that there is a considerable gap between theoretical efficiency 
and measured one in the previous study. As the reason, the theoretical calculation doesn't consider losses 
which occurs in the transmission. In the previous study, losses were estimated but the examination of 
concrete loss factors is insufficient. In the radiative near field, an incident wave on receiving antenna is a 
spherical wave and a loss occurs in power combined circuit because the amplitude and phase of spherical 
electric field are different at each element. We call it synthesis loss and this was not considered in the 
previous study. 

Therefore, we defined 5 losses to clarify the factors of gap between theoretical efficiency and measured 
one; synthesis loss, antenna loss, refection loss, beam formation loss and receiving efficiency. Then we 
estimated the effect of them on transmission efficiency in the simulation and calculated the efficiency 
compensated the effect of them. As the result, we found that the effect of synthesis loss can not be ignored 
in the radiative near field. Besides, the estimated efficiency was matched the measurement efficiency and it 
was shown our method of estimating transmission efficiency is useful. 

Finally, we tried to enhance the transmission efficiency by designed a receiving antenna with an adjusted 
phase difference in the circuit. By using this antenna as a receiving antenna, the efficiency was improved 
by 0.9 point in the simulation. Further, in the simulation, we realized about 2.5 point increase of 
transmission efficiency by removing the corner elements of an array antenna when the transmission 
distance is enough small. 
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Wood-rotting fungi are the only organisms that can decompose wood because the lignin in wood cell 
walls is hard to degrade. Biodegradation of lignin is an essential role and characteristic feature of 
wood-rotting fungi in the ecosystem.  Lignin degradation by fungi is explained as mostly to the fungal 
enzymatic activity of ligninolytic enzymes.  However, not only ligninolytic enzymes but also metabolites 
secreted by fungi have known to important in the lignin degradation system.[1,2]  Here, we have focused 
on a wood-rotting fungus, Ceriporiopsis subvermispora, which has the ability to decompose lignin in 
preference to cellulose. Thus, the fungus, C. subvermispora, recognized as a selective lignin-degrading 
fungus. Previous studies reveal that the importance of secondary metabolites of C. subvermispora. [1,2]   

Stable-isotope (non-radioactive) labeling has been used to study metabolites of C. subvermispora and 
has been determined the structure and diversity of them.[2]  High-resolution mass spectrometry enables 
the establishment of incorporation of heavy atoms from precursor substrates into different metabolic 
products.  Here, we try to understand metabolic dynamics of extracellular metabolites, ceriporic acids, by 
stable-isotope labeling experiments.  We analyzed intra- and extracellular metabolites and observed 
several metabolites that can separate as isotopically labeled compounds based on the mass difference. 
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