
 
 



 
 



 



 



 

 

 

 

 

 

 

 



 

α α

α α  ...................................................................................................................... 11 



 



 



 

 



 

 



 

 



 

β

β



 

α α

α β



 

 



 

α



 



 



 



 

 

.  



 



 



 



 

α

 



 



 

 



 



 



 

. 



 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



 



 

 

 

α



 

 

 

 



 

β

′



 

 

λ

https://www.tainstruments.com/trios-software/


 

 



 

 

 

±

λ



 

 



 

 

 

 

 

 



 



 

 
 

 

 



 

ΔΔ

 

https://www.tainstruments.com/trios-software/


 

 



 

 

 



 

 
 
 

                  𝑓0 =
1

2𝜋𝑅0
√

3𝜅𝑃0

𝜌

 



 

𝑅0

𝜌 𝜅

𝑃0

𝑅0 = 3 𝜇𝑚 𝜅 = 1.07

𝑃0 = 100 𝑘𝑃𝑎 𝜌 = 1000 𝑘𝑔 𝑚3⁄

⁶

 

 

⁶



 



 

 

 

 



 

  



 



 

 

 

 



 

 

 

 

 



 



 

 



 

α

α = 20 × log
𝐼ℎ𝑦𝑑𝑟𝑜𝑔𝑒𝑙

𝐼𝑅𝑒𝑓𝑒𝑟𝑒𝑛𝑐𝑒

  

α



 

 



 

 

 



 

α

α

α

 

 



 

 

Δ ΔΔ Δ

β

β α

α α

α



 

 

 

 

 

 

 



 

 



 

 

 

 

 

 



 

 



 

 



 

 



 



 

 

 

 

 

 

 



 

 



 

 

 

 

 

 



 

 

 

⁶



 



 



 



 



 



 



 

α β



 

 



 

α β

α β

κ δ

α

α

α

α

α

β



 

β 

α

 



 



 

𝐴𝑝𝑝𝑎𝑟𝑒𝑛𝑡 𝑃𝑒𝑟𝑚𝑒𝑎𝑏𝑖𝑙𝑖𝑡𝑦   [cm/s]                   𝑃𝑎𝑝𝑝 =
𝑑𝑄

𝑑𝑡

1

𝐴𝐶0



 

 



 

α



 

 

 

 



 



 

 



 

 

 



 

 ⁶ ⁶

 

 

 

⁶ CELLS/ML 



 

 



 



 

α



 



 



 



 



 



 



 



 

β α

β α



 

α β



 


