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Problems of Al and water
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Our result
e, = 199.65 + 0.957i

Similar result:

ceramic-powder polymer
[Bal, Y., et al(2000)]

Our result
e, =48.06 + 38.63i

Other paper
€, =57.95+ 32.72i

[Barthel et al]
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Empirical Model for Soils
* W Wilting points (plants concept)
.« P: Dorosity of dry soil P = —&r
Vitotal
* €, €, € €; Dielectric constant for air, water, rock and ice
Yy ~itting parameter

e =w., +(P—w.)e, — (1 —P)e,

with €, = ¢; +(EW—Ei)%'y
t

Ifw, < w,
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Fig. 1. The dielectric constants versus volumetele water content for f . .
Fig. 6. A comparison between the calculated dislectric constants from

four soils measured al 5 GHz. Sodl types are identified by the num-

bers assipned to the carves in accordance with Table 1. the empirical model and the measured values at 5 GHz.

Different soil at 5 GHz Data and model fit at 5 GHz



Simplified model

* Noair, P=0and noiceinvolved
* Replace €, (rock) with €41mp1¢(dry)
» Consider conductivity losse,” = €' + a - w?

€ = €, + ae,, + beZ

e* = Re(e) + [Im(e) + a - w2] * i
Next step fitting



Fitting results at a =
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Method for water & Al powder
» Transmission /Reflection(T/R) method

Port 1 Alr Alr Port 2
Sample
. . 1 (815:S,1i — S11iS22i Si1
Transmission Matrices M; = ( 121721t -~ ~1lie2zt 11") i = vi(€i 1)
S21i —S522i 1
B T, = e~ vid ()'
Mi = X Trefi . Ti . Tre#i . y ( 0 eyld)
1 I
1-TI;, 1-T,

Trefi — I 1

1-T;, 1-T;



Eliminate systematic error X & y
Standard : My = x - Tyep1 - Ty - Tropy - Y

Sample: My = x - Trefp - T - r_e}”z Y

Mle_ = X (Trefl Ty - Trefl Trefz - Ty - Tr_e}cz) - x 7!

f(Erz) — Tr(Trefl Tl refl Trefz 'TZ ' Tr_e}z)

« Many complex value of €, can satisfy the function
* Need agood initial guess!
 Data collection completed



Next step

« Analysis data by setting a # 0 in empirical model for water content.
 Build a Matlab code calculate the €,- using T/R method.



