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GEORGIA TECH RESEARCH INSTITUTE 
GEORGIA INSTITUTE OF TECHNOLOGY 
ATLANTA, GEORGIA 30332 

28 November 1984 

TECHNICAL MEMORANDUM 

TO: VERSAR, Inc. 
Attn: Dr. R. Shaver 

FROM: Dr. Tom Wells 
GTRI 

SUBJECT: Data Compilation Satisfying P. 0. 17518, 
Georgia Tech Project A-3932 

tt -3 

Attached is a tabulation of measured complex permittivities and 
permeabilities for waveguide samples of materials with VERSAR 
designations "3 11

, "4", and "6". Waveguide band average and standard 
de vi at ions of s and ll , as we 11 as their product and ratio are 
provided. 
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Attachment 

Georgia lnst1tute of Technology is an equal education/employment opportunity institution of the University System of Georgia. 
Georgia Tech Research Institute formerly was the Engineering Experiment Station. 



Band Frequencies (GHz) Samp 1 e E. j.l E.].l E/].l 

s 2-60- 3.95 3 (18.69, 2.26) (1.51, -.88) (30.21, -12.96) (8.54, 6.54) 
±( .35, .40) ±(.14, .07) ±(2.23, 1.39) ±(.33, 1.15) 

4 (20.11, .89) il.26, -.51) i25.73, -9.16) il3.47, 6.21) 
±( .43, .50) - (. 06' . 04) -(1.16, .53) - (.58' . 84) 

6 ~14.80, .07) i3.01, -1.69) i44.63, -24.82) i3.73, 2.13) 
-(.24, .24) - ( .14' . 08) -(2.52, 1.01) -(.14, .17) 

c 3.95- 5.85 3 ~17.42, -.06) ~1.63, -.83) i28.45, -14.64) i8.47, 4.32) 
-( .45, .35) -(.13, .05) -(2.69, 1.18) -(.30, .63) 

4 117.84, -.13) il.50, -.56) i26.72, -10.19) i10.46, 3.82) 
-(.55, .32) -(.07, .04) - ( 1. 77' . 98) -(.33, .49) 

6 113.22, 1.32) i3.80, -3.30) (54.96, -38.86) il.76, 1.91) 
-(.21 , .69) -(.56, .32) ±(5.46, 1.83) -(.26, .38) 

Xn 5.85- 8.20 3 120.03, -1.26) il.04, -.52) i20.13, -11.77) i15.91, 6.76) 
-(.12, .47) -(.03, .04) -(.75, .42) -(.96, .52) 

4 122.73, -1.13) i-98, -.36) i21.81, -9.38) i20.79, 6.57) 
-(.15, .74) -(.02, .04) -(.52, .14) - ( . 89' 1. 15) 

6 Sample Unusable 

X 8.20 - 12.40 3 (17.94, -.15) i. 92' -. 49) il6.37, -8.99) il5.28, 8.08) 
± (. 09' . 20) -(.06, .02) - (. 98, . 49) -(.82, .83) 

4 118.30, -2.57) i·97, -.29) ~16.99, -7.79) il8.08, 2.76) 
-(.12, .13) - (. 04' • 01) (.64, .09) -( .66, .38) 

6 (12.76, -.78) 11.53, -1.57) il8.23, -21.25) i4.30, 3.98) 
±(.07, .12) ( .18, 05) -(2.04, .85) -(.13, .54) 

Ku 12.4 - 18.00 3 (19.15, -1.27) i-80, -.38) (14.95, -8.26) i20.07, 7.88) 
±( .38, .57) - (. 04' .01) ±( .80, .52) -(.35, 1.17) 

4 (20.09, -1.56) i. 84' -. 30) il6.45, -7.38) i21.71, 5.99) 
±(.21, .55) - (. 04' . 02) - (. 90' .18) -(.34, 1.56) 

6 ~13.25, -.32) il.07, -1.32) il3.77, -17.87) i5.02, 6.00) 
-(.25, .12) -(.15, .05) -(2.12, 1.17) -( .09, .65) 




