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99.9%
Frequency Sample Mean Unbiased Sample Standard Deviation Confidence interval
(GHz) (randi) Variance (r and i) (randi) (randi)
1.00 5.304183 -0.052863  0.025179 0.000081 0.158678 0.009020 + 0.047307 =+ 0.002689
2.00 5.421885 -0.081490 0.027839 0.000064 0.166850 0.008019 + 0.049743 + 0.002390
3.00 5357634 -0.082899  0.026408 0.000077 0.162504 0.008765 + 0.048448 + 0.002613
4.00 5.330206 -0.076634  0.024554 0.000061 0.156696 0.007828 + 0.046716 =+ 0.002333
5.00 5.310561 -0.079353  0.025025 0.000050 0.158192 0.007044 + 0.047162 =+ 0.002100
6.00 5.306400 -0.086391  0.024035 0.000102 0.155032 0.010079 * 0.046220 =+ 0.003005
7.00 5.326270 -0.086540  0.023996 0.000091 0.154905 0.009518 + 0.046182 =+ 0.002837
8.00 5296321 -0.088153  0.023754 0.000125 0.154122 0.011194 + 0.045949 + 0.003337
9.00 5.315334 -0.090629  0.023612 0.000120 0.153662 0.010945 + 0.045811 =+ 0.003262
10.00 5.297068 -0.091084  0.023615 0.000172 0.153673 0.013108 + 0.045815 =+ 0.003908
11.00 5.303312 -0.098229  0.023293 0.000173 0.152620 0.013144 + 0.045501 + 0.003918
12.00 5.278895 -0.099301  0.023560 0.000397 0.153492 0.019915 + 0.045761 + 0.005937
13.00 5.285899 -0.107199  0.023306 0.001753 0.152664 0.041869 + 0.045514 =+ 0.012482
Student  t 99.9%
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Adams ©
Volcano Composition  SO,, wt% Relative permittivity
Ash sample Solid ash

Crater Peak/Spurr andesite 56 2542 i0.0333 6.109 i0.136

Alaska®
Atitlan, Guatemald® ryolite 76 2.823 i0.0287 5.649 i0.084
Mt. Asama, Japan andesite 61* (31 35 i(0.03 0.05** 530 i0.052(1GHz)

5.28 i0.107 (13 GHz)

* (22, 23)
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solid rock

Source Composition Relative permittivity (Solid rock)
0.45 GHz 35 GHz
Mt. Shasta, Cdlif. andesite 51 i0.0204 5.0 i0.07
Somerset County, N.J.  basalt 80 i024 8.6 i0.602
Quincy, Mass. granite 5.2 i0.1768 53 i0.1219
Ulaby, F. T., R. K. Moore, and A. K. Fung, Microwave Remote Sensing, VVol. l11, pp.2083, Table E.4, Artech House,
Inc. 1986,
9.375 GHz solid rock
Source Composition Radar cross-section (m?)
1 mm diameter 1 cm diameter
Mt. Shasta, Calif. andesite 9545629 10 ' 4.586521 10
Somerset County, N.J.  basalt 1506979 10 ® 5980032 10
Quincy, Mass. granite 1.014718 10 *  4.459124 10
Mt. Asama, Japan andesite 1.016302 10 *°  4.490369 10
metal 6.572925 10 °  2.834323 10 *
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