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APPENDIX LA 

ORIGEN2 OVERVIEW 

ORIGEN2 is a computer code developed to model the composition and 

characteristics of various kinds of spent nuclear fuels as a function of 

burnup and age. To do this, the code performs two major computational 

functions, isotope generation and isotope depletion, both within the 

core of an operating reactor and after shutdown. The name derives from 

"Oak Ridge Isotope Generation and Depletion Code." The original version 

was called ORIGEN and a later, improved version is called ORIGEN2. 

There is also another improved version called ORIGEN-S. All three ver-

sions perform the two basic functions cited above and described below. 

Generation: The generation of individual nuclides resulting from 

neutron-induced fission or from neutron capture reactions or other 

transmutation reactions. 

Depletion: The depletion (and concurrent buildup) of nuclides 

resulting from natural decay processes. 

Both of these functions can deal with the 1400 or so potentially 

relevant nuclides. Many of these nuclides have very short half-lives 

and exist only within the reactor core or as transient intermediates in 

a decay chain. 

Neutron-induced fission and transmutation are highly dependent on 

both neutron flux and neutron energy. Neutron flux itself depends on 

the number of induced fissions. Neutron energy depends on the modera-

tors that are present. The cross sections (propensity for neutron 

interaction) are highly sensitive to neutron energy. Decay processes 

are governed by invariant constants: the half-lives and branching 

ratios. In a real-time situation, some transmutation may occur while 

decay is also taking place. 

Thus, during generation there is a competition between transmutation 

and decay which is governed by the relative magnitudes of the cross sec-

tions and the decay constants, with the former highly sensitive to the 

neutron moderation within the particular system being modeled. This is 

handled mathematically by calculating a set of effective cross sections 

which are applicable to the reactor scenario being modeled. 



This is accomplished by first computing a set of effective one-group 

cross sections; i.e. a weighted-average value for each nuclide that is 

appropriate for the moderated neutron energies in that particular reac-

tor model. Once this effective cross section library has been developed 

it can be used for variations on that particular reactor model. For 

example, ORIGEN2 cross section libraries have been developed for LMFBRs 

and LWRs. The latter requires different models and libraries for PWRs 

and BWRs, and also for standard burnup and high burnup fuel designs. 

For a given LWR case, the appropriate model must be used: 

PWR Standard: 	burnup of 33,000 MWd/MTIHM 

PWR High Burnup: burnup of 50,000 MWd/MTIHM 

BWR Standard: 	burnup of 27,500 MWd/MTIHM 

BWR High Burnup: burnup of 40,000 MWd/MTIHM 

For the above cross section libraries, initial enrichments and cycle 

times can be varied; also variations in structural materials (both quan-

tities and compositions) may be used. 

The neutron fluxes and energies, and the effective cross sections, 

have been developed for the reactor core region since this is where the 

fuel resides, along with the fuel cladding and some of the assembly 

hardware. However, much of the hardware is outside the core region, 

where the flux falls off very rapidly with distance, and where the 

moderation is also quite different. These latter effects have a pro-

found influence on the quantities of activation products formed within 

these hardware components. 

The major steps required in ORIGEN2 modeling and computation are 

shown on the schematic drawing. The center column, boxes 1,2,3 and 4, 

are the major steps involved in running the ORIGEN2 code. Box 2 

requires complex, multidimensional computations which apply to the 

generic reactor model defined in box 1; once done the resulting library 

is used for all specific cases for that generic reactor model. Boxes A 

and B are independent data libraries that ORIGEN2 utilizes. Box X is 

the required input data to conduct a run for a specific case; this 

includes initial enrichment and cycle specifications, and also the 

desired output data and format. In the past, the near-core region was 

modeled by an approximation method to estimate hardware activation. 



Now, with increased interest in activated metal, this aspect is being 

re-examined. Overall, work in process on ORIGEN2 validation and verifi-

cation is critically examining boxes 1,2, and 3 and reviewing input data 

from boxes A and B. 

ORIGEN-S, mentioned earlier, is a variant of ORIGEN in which the 

effective cross sections are computed for each specific input scenario, 

but by a simplified, one-dimensional procedure. The "S" stands for 

SCALE, a code system used for these calculations. In general, the two 

approaches give very similar results. 

The basic data output from ORIGEN2 is in terms of the gram atoms of 

each nuclide, at specified times. From this, the derived quantities and 

radiological properties are calculated, including thermal output, alpha 

activity, beta and gamma activities, neutron production from spontaneous 

fission and from alpha-induced reaction, and the photon energy spectra. 

These quantities can be outputted for individual nuclides or elements or 

for all nuclides or elements within one or more of the three major cate-

gories: fission products, activation products, and actinides. Each 

group also includes decay daughters. The fission products derive from 

nuclear fission of fissionable isotopes. The activation products derive 

from neutron activation (transmutation) of structural materials and com-

ponents. The actinides derive from neutron capture (often multiple or 

sequential neutron captures) of the initially-present heavy metal isoto-

pes (mainly U-238 and U-235 for LWRs). 

Following is a reprint of a more technical explanation of ORIGEN2 

and the internal mathematical procedures that are employed by the code. 
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APPENDIX 18. ORIGEN2 LIBRARY DATA 

This Appendix describes the data libraries used by ORIGEN2 for the 

calculations described elsewhere in this report. 	All data libraries 

accessed for the calculations herein are maintained at the Oak Ridge 

National Laboratory as partitioned data sets on an IBM-3033. As 

described in Appendix 1A, ORIGEN2 may read three different data 

libraries - decay data, photon production data, and cross section data. 

The decay data library gives nuclide half-lives, decay modes, reco-

verable energy, natural abundances, and toxicities. Table 1.B.1 lists 

the half-lives from the decay data set CHEMTECH.14198.0RIGEN2.DECAYDAT 

(02INPT) which was used for all decay calculations except for those of 

the spent PWR and BWR. For these latter two cases, a data set with the 

fission product nuclides listed in a different order, CHEMTECH.RAA14198. 

ORIGEN2.DECAYDAT.D84180, was used. 

The cross-section library gives effective, one group cross sections 

and fission yields. The cross section library selected is based on the 

type of reactor being modeled. The following cross-section data sets 

were used: for PWRs with burnup < 33,000 MWD/t, 

CHEMTECH.AGC14198.0RIGEN2.XSECTION(PWRU); for PWRs with greater burnups, 

CHEMTECH.AGC14198.0RIGEN2.XSECTION(PWRU50); and for BWRs, 

CHEMTECH.AGC14198.0RIGEN2.XSECTION(BWRU). 

The photon library supplies the number of photons per decay in an 

18-energy-group structure. All ORIGEN2 results presented in this work 

used CHEMTECH.AGC14198.0RIGEN2.PHOTON (GXU02BRM), which includes 

bremsstrahlung from a UO2 matrix. 



Table 1B.1. Half-lives from the ORIGEN2 decay library used 
in this study. 

Isotope 	Half-life 	Units 

H 1 	Stable 
H 2 	Stable 
H 3 	3.897E 08 	seconds 
H 4 	1.000E-03 	seconds 

	

He 3 	Stable 

	

He 4 	Stable 

	

He 6 	8.081E-01 	seconds 

	

Li 6 	Stable 

	

Li 7 	Stable 

	

Li 8 	8.420E-01 	seconds 

	

Be 8 	2.000E-06 	seconds 

	

Be 9 	Stable 

	

Be 10 	5.049E 13 	seconds 

	

Be 11 	1.360E 01 	seconds 
B 10 	Stable 
B 11 	Stable 
B 12 	2.030E-02 	seconds 
C 12 	Stable 

	

C 13 	Stable 

	

C 14 	1.808E 11 	seconds 
C 15 	2.449E 00 	seconds 
N 13 	5.982E 02 	seconds 
N 14 	Stable 
N 15 	Stable 
N 16 	7.120E 00 	seconds 
O 16 	Stable 
O 17 	Stable 
O 18 	Stable 
O 19 	2.900E 01 	seconds 

	

F 19 	Stable 

	

F 20 	1.140E 01 	seconds 

	

Ne 20 	Stable 

	

Ne 21 	Stable 

	

Ne 22 	Stable 

	

Ne 23 	3.724E 01 	seconds 

	

Na 22 	8.211E 07 	seconds 

	

Na 23 	Stable 

	

Na 24 	5.400E 04 	seconds 
Na 24m 	1.990E-02 	seconds 

	

Na 25 	5.960E 01 	seconds 

	

Mg 24 	Stable 

	

Mg 25 	Stable 

	

Mg 26 	Stable 

	

Mg 27 	5.677E 02 	seconds 

	

Mg 28 	7.528E 04 	seconds 

	

Al 27 	Stable 

	

Al 28 	1.344E 02 	seconds 

	

Al 29 	3.912E 02 	seconds 

	

Al 30 	3.685E 00 	seconds 

	

Si 28 	Stable 



Table lb.l. (continued) 

Isotope 
	Half-life 	Units 

	

Si 29 	Stable 

	

Si 30 	Stable 

	

Si 31 	9.438E 03 	seconds 

	

Si 32 	6.500E 02 	years 
P 31 	Stable 
P 32 	1.430E 01 	days 
P 33 	2.500E 01 	days 
P 34 	1.240E 01 	seconds 
S 32 	Stable 
S 33 	Stable 
S 34 	Stable 
S 35 	8.800E 01 	days 
S 36 	Stable 
S 37 	5.060E 00 	minutes 

	

S250 	Stable 

	

Cl 35 	Stable 

	

Cl 36 	9.499E 12 	seconds 

	

Cl 37 	Stable 

	

Cl 38 	2.233E 03 	seconds 
Cl 38m 	7.160E-01 	seconds 

	

Ar 36 	Stable 

 

Ar 37 	3.026E 06 	seconds 

	

Ar 38 	Stable 

 

Ar 39 	2.690E 02 	years 

 

Ar 40 	Stable 

	

Ar 41 	6.577E 03 	seconds 

	

Ar 42 	3.300E 01 	years 
K 39 	Stable 
K 40 	4.039E 16 	seconds 
K 41 	Stable 
K 42 	4.450E 04 	seconds 
K 43 	8.136E 04 	seconds 
K 44 	2.200E 01 	minutes 

	

Ca 40 	Stable 

	

Ca 41 	8.100E 01 	thousand years 

	

Ca 42 	Stable 

	

Ca 43 	Stable 

	

Ca 44 	Stable 

	

Ca 45 	1.408E 07 	seconds 

	

Ca 46 	Stable 

	

Ca 47 	3.919E 05 	seconds 

	

Ca 48 	Stable 

	

Ca 49 	8.800E 00 	minutes 

	

Sc 45 	Stable 

	

Sc 46 	7.240E 06 	seconds 
Sc 46m 	1.867E 01 	seconds 

	

Sc 47 	2.895E 05 	seconds 

	

Sc 48 	1.577E 05 	seconds 

	

Sc 49 	5.750E 01 	minutes 

	

Sc 50 	1.025E 02 	seconds 



Table lb.1. (continued) 

Isotope 	Half-life 
	

Units 

	

Ti 46 	Stable 

	

Ti 47 	Stable 

	

Ti 48 	Stable 

	

Ti 49 	Stable 

	

Ti 50 	Stable 

	

Ti 51 	3.456E 02 	seconds 
✓ 49 	2.851E 07 	seconds 
✓ 50 	4.000E 16 	years 
✓ 51 	Stable 
✓ 52 	2.250E 02 	seconds 
✓ 53 	9.660E 01 	seconds 
✓ 54 	5.500E 01 	seconds 

	

Cr 50 	Stable 

	

Cr 51 	2.394E 06 	seconds 

	

Cr 52 	Stable 

	

Cr 53 	Stable 

	

Cr 54 	Stable 

	

Cr 55 	2.130E 02 	seconds 

	

Mn 54 	2.700E 07 	seconds 

	

Mn 55 	Stable 

	

Mn 56 	9.283E 03 	seconds 

	

Mn 57 	9.660E 01 	seconds 

	

Mn 58 	6.530E 01 	seconds 

	

Fe 54 	Stable 

	

Fe 55 	2.600E 00 	years 

	

Fe 56 	Stable 

 

Fe 57 	Stable 

	

Fe 58 	Stable 

	

Fe 59 	4.500E 01 	days 

	

Co 58 	6.115E 06 	seconds 
Co 58m 	3.294E 04 	seconds 

	

Co 59 	Stable 

	

Co 60 	1.663E 08 	seconds 
Co 60m 	6.282E 02 	seconds 

	

Co 61 	5.940E 03 	seconds 

	

Co 62 	9.000E 01 	seconds 

	

Co 72 	1.227E-01 	seconds 

	

Co 73 	1.155E-01 	seconds 

	

Co 74 	1.075E-01 	seconds 

	

Co 75 	8.016E-02 	seconds 

	

Ni 58 	Stable 

	

Ni 59 	8.000E 01 	thousand years 

	

Ni 60 	Stable 

 

Ni 61 	Stable 

	

Ni 62 	Stable 

	

Ni 63 	9.200E 01 	years 

	

Ni 64 	Stable 

	

Ni 65 	9.072E 03 	seconds 

	

Ni 66 	1.966E 05 	seconds 

	

Ni 72 	2.419E 00 	seconds 



Table lb.l. (continued) 

Isotope 	Half-life 	Units 

Ni 73 	3.935E-01 	seconds 
Ni 74 	6.483E-01 	seconds 
Ni 75 	1.796E-01 	seconds 
Ni 76 	2.684E-01 	seconds 
Ni 77 	1.028E-01 	seconds 
Ni 78 	1.376E-01 	seconds 
Cu 62 	5.844E 02 	seconds 
Cu 63 	Stable 
Cu 64 	4.572E 04 	seconds 
Cu 65 	Stable 
Cu 66 	3.060E 02 	seconds 
Cu 67 	2.227E 05 	seconds 
Cu 72 	6.002E 00 	seconds 
Cu 73 	3.948E 00 	seconds 
Cu 74 	5.731E-01 	seconds 
Cu 75 	7.666E-01 	seconds 
Cu 76 	2.211E-01 	seconds 
Cu 77 	2.946E-01 	seconds 
Cu 78 	1.206E-01 	seconds 
Cu 79 	1.474E-01 	seconds 
Cu 80 	9.110E-02 	seconds 
Cu 81 	7.447E-02 	seconds 
Zn 63 	3.850E 01 	minutes 
Zn 64 	Stable 
Zn 65 	2.107E 07 	seconds 
Zn 66 	Stable 
Zn 67 	Stable 
Zn 68 	Stable 
Zn 69 	3.420E 03 	seconds 
Zn 69m 	4.954E 04 	seconds 
Zn 70 	Stable 
Zn 71 	2.400E 00 	minutes 
Zn 71m 	3.920E 00 	hours 
Zn 72 	1.674E 05 	seconds 
Zn 73 	2.350E 01 	seconds 
Zn 74 	9.500E 01 	seconds 
Zn 75 	9.000E 00 	seconds 
Zn 76 	5.400E 00 	seconds 
Zn 77 	1.400E 00 	seconds 
Zn 78 	2.429E 00 	seconds 
Zn 79 	3.821E-01 	seconds 
Zn 80 	7.113E-01 	seconds 
Zn 81 	1.294E-01 	seconds 
Zn 82 	1.353E-01 	seconds 
Zn 83 	8.386E-02 	seconds 
Ga 69 	Stable 
Ga 70 	1.266E 03 	seconds 
Ga 71 	Stable 
Ga 72 	5.076E 04 	seconds 
Ga 72m 	3.968E-02 	seconds 



Table lb.l. (continued) 

Isotope 	Half-life 	Units 

Ga 73 	1.757E 04 	seconds 
Ga 74 	4.860E 02 	seconds 
Ga 75 	1.140E 02 	seconds 
Ga 76 	2.710E 01 	seconds 
Ga 77 	1.300E 01 	seconds 
Ga 78 	4.900E 00 	seconds 
Ga 79 	2.860E 00 	seconds 
Ga 80 	1.700E 00 	seconds 
Ga 81 	7.053E-01 	seconds 
Ga 82 	1.538E-01 	seconds 
Ga 83 	1.477E-01 	seconds 
Ga 84 	9.887E-02 	seconds 
Ga 85 	9.197E-02 	seconds 
Ge 70 	Stable 
Ge 71 	1.180E 01 	days 
Ge 71m 	2.190E-02 	seconds 
Ge 72 	Stable 
Ge 73 	Stable 
Ge 73m 	5.300E-01 	seconds 
Ge 74 	Stable 
Ge 75 	4.968E 03 	seconds 
Ge 75m 	4.890E 01 	seconds 
Ge 76 	Stable 
Ge 77 	4.068E 04 	seconds 
Ge 77m 	5.430E 01 	seconds 
Ge 78 	5.220E 03 	seconds 
Ge 79 	4.300E 01 	seconds 
Ge 80 	2.400E 01 	seconds 
Ge 81 	1.010E 01 	seconds 
Ge 82 	4.600E 00 	seconds 
Ge 83 	1.900E 00 	seconds 
Ge 84 	1.200E 00 	seconds 
Ge 85 	2.342E-01 	seconds 
Ge 86 	2.589E-01 	seconds 
Ge 87 	1.255E-01 	seconds 
Ge 88 	1.427E-01 	seconds 
As 75 	Stable 
As 76 	9.475E 04 	seconds 
As 77 	1.397E 05 	seconds 
As 78 	5.442E 03 	seconds 
As 79 	5.400E 02 	seconds 
As 80 	1.650E 01 	seconds 
As 81 	3.200E 01 	seconds 
As 82 	2.100E 01 	seconds 
As 82m 	1.300E 01 	seconds 
As 83 	1.350E 01 	seconds 
As 84 	5.800E 00 	seconds 
As 85 	2.030E 00 	seconds 
As 86 	9.000E-01 	seconds 
As 87 	3.000E-01 	seconds 



Table lb.l. (continued) 

Isotope 
	

Half-life 	Units 

As 88 	1.299E-01 	seconds 
As 89 	1.294E-01 	seconds 
As 90 	9.009E-02 	seconds 
Se 74 	Stable 
Se 75 	1.035E 07 	seconds 
Se 76 	Stable 
Se 77 	Stable 
Se 77m 	1.750E 01 	seconds 
Se 78 	Stable 
Se 79 	2.050E 12 	seconds 
Se 79m 	2.334E 02 	seconds 
Se 80 	Stable 
Se 81 	1.1108 03 	seconds 
Se 81m 	3.438E 03 	seconds 
Se 82 	Stable 
Se 83 	1.350E 03 	seconds 
Se 83m 	7.000E 01 	seconds 
Se 84 	1.980E 02 	seconds 
Se 85 	3.900E 01 	seconds 
Se 85m 	1.900E 01 	seconds 
Se 86 	1.660E 01 	seconds 
Se 87 	5.600E 00 	seconds 
Se 88 	1.500E 00 	seconds 
Se 89 	4.100E-01 	seconds 
Se 90 	5.545E-01 	seconds 
Se 91 	1.845E-01 	seconds 
Se 92 	2.478E-01 	seconds 
Se 93 	1.068E-01 	seconds 
Br 79 	Stable 
Br 79m 	4.860E 00 	seconds 
Br 80 	1.044E 03 	seconds 
Br 80m 	1.591E 04 	seconds 
Br 81 	Stable 
Br 82 	1.271E 05 	seconds 
Br 82m 	3.678E 02 	seconds 
Br 83 	8.604E 03 	seconds 
Br 84 	1.908E 03 	seconds 
Br 84m 	3.600E 02 	seconds 
Br 85 	1.720E 02 	seconds 
Br 86 	5.500E 01 	seconds 
Br 86m 	4.500E 00 	seconds 
Br 87 	5.580E 01 	seconds 
Br 88 	1.630E 01 	seconds 
Br 89 	4.500E 00 	seconds 
Br 90 	1.600E 00 	seconds 
Br 91 	6.000E-01 	seconds 
Br 92 	3.000E-01 	seconds 
Br 93 	2.012E-01 	seconds 
Br 94 	1.105E-01 	seconds 
Br 95 	1.166E-01 	seconds 



Table lb.l. (continued) 

Isotope 
	Half-life 	Units 

Br 96 	8.379E-02 	seconds 
Kr 78 	Stable 

, Kr 79 	3.490E 01 	hours 
Kr 79m 	5.500E 01 	seconds 
Kr 80 	Stable 
Kr 81 	6.623E 12 	seconds 
Kr 81m 	1.330E 01 	seconds 
Kr 82 	Stable 
Kr 83 	Stable 
Kr 83m 	6.588E 03 	seconds 
Kr 84 	Stable 
Kr 85 	3.383E 08 	seconds 
Kr 85m 	1.613E 04 	seconds 
Kr 86 	Stable 
Kr 87 	4.578E 03 	seconds 
Kr 88 	1.022E 04 	seconds 
Kr 89 	1.902E 02 	seconds 
Kr 90 	3.232E 01 	seconds 
Kr 91 	8.700E 00 	seconds 
Kr 92 	1.840E 00 	seconds 
Kr 93 	1.270E 00 	seconds 
Kr 94 	2.100E-01 	seconds 
Kr 95 	5.000E-01 	seconds 
Kr 96 	4.404E-01 	seconds 
Kr 97 	1.485E-01 	seconds 
Kr 98 	2.243E-01 	seconds 
Rb 85 	Stable 
Rb 86 	.1.612E 06 	seconds 
Rb 86m 	6.108E 01 	seconds 
Rb 87 	1.482E 18 	seconds 
Rb 88 	1.068E 03 	seconds 
Rb 89 	9.120E 02 	seconds 
Rb 90 	1.530E 02 	seconds 
Rb 90m 	2.580E 02 	seconds 
Rb 91 	5.820E 01 	seconds 
Rb 92 	4.480E 00 	seconds 
Rb 93 	5.800E 00 	seconds 
Rb 94 	2.690E 00 	seconds 
Rb 95 	3.600E-01 	seconds 
Rb 96 	2.070E-01 	seconds 
Rb 97 	1.700E-01 	seconds 
Rb 98 	1.400E-01 	seconds 
Rb 99 	7.600E-02 	seconds 
Rb100 	1.006E-01 	seconds 
Rb101 	1.133E-01 	seconds 
Sr 84 	Stable 
Sr 85 	5.602E 06 	seconds 
Sr 85m 	7.000E 01 	minutes 
Sr 86 	Stable 
Sr 87 	Stable 



Table lb.l. (continued) 

Isotope 
	Half-life 	Units 

Pd107 	2.050E 14 	seconds 
Pd107m 	2.130E 01 	seconds 
Pd108 	Stable 
Pd109 	4.846E 04 	seconds 
Pd109m 	2.814E 02 	seconds 
Pd110 	Stable 
Pdlll 	1.320E 03 	seconds 
Pdlllm 	1.980E 04 	seconds 
Pd112 	7.236E 04 	seconds 
Pd113 	9.000E 01 	seconds 
Pd114 	1.440E 02 	seconds 
Pd115 	3.800E 01 	seconds 
Pd116 	1.400E 01 	seconds 
Pd117 	5.000E 00 	seconds 
Pd118 	3.100E 00 	seconds 
Pd119 	1.712E 00 	seconds 
Pd120 	4.272E 00 	seconds 
Pd121 	6.221E-01 	seconds 
Pd122 	1.270E 00 	seconds 
Pd123 	3.100E-01 	seconds 
Pd124 	5.601E-01 	seconds 
Pd125 	1.831E-01 	seconds 
Pd126 	2.870E-01 	seconds 
Ag106 	8.500E 00 	days 
Ag107 	Stable 
Ag108 	1.422E 02 	seconds 
Ag108m 	4.008E 09 	seconds 
Ag109 	Stable 
Ag109m 	3.960E 01 	seconds 
Ag110 	2.460E 01 	seconds 
Ag110m 	2.159E 07 	seconds 
Agin 	6.437E 05 	seconds 
Aglllm 	6.500E 01 	seconds 
Ag112 	1.127E 04 	seconds 
Ag113 	1.908E 04 	seconds 
Ag113m 	6.600E 01 	seconds 
Ag114 	4.520E 00 	seconds 
Ag115 	1.200E 03 	seconds 
Ag115m 	1.700E 01 	seconds 
Ag116 	1.608E 02 	seconds 
Ag116m 	1.040E 01 	seconds 
Ag117 	7.3205 01 	seconds 
Ag117m 	5.300E 00 	seconds 
Ag118 	3.700E 00 	seconds 
Ag118m 	2.800E 00 	seconds 
Ag119 	6.000E 00 	seconds 
Ag120 	1.170E 00 	seconds 
Ag121 	3.000E 00 	seconds 
Ag122 	1.000E-01 	seconds 
Ag123 	8.627E-01 	seconds 



Table lb.l. (continued) 

Isotope 
	Half-life 	Units 

Ag124 	2.685E-01 	seconds 
Ag125 	3.820E-01 	seconds 
Ag126 	1.555E-01 	seconds 
Ag127 	2.052E-01 	seconds 
Ag128 	1.024E-01 	seconds 
Cd106 	Stable 
Cd107 	2.336E 04 	seconds 
Cd108 	Stable 
Cd109 	4.009E 07 	seconds 
Cd110 	Stable 
Cd111 	Stable 
Cdlllm 	2.922E 03 	seconds 
Cd112 	Stable 
Cd113 	Stable 
Cd113m 	4.604E 08 	seconds 
Cd114 	Stable 
Cd115 	1.925E 05 	seconds 
Cd115m 	3.853E 06 	seconds 
Cd116 	Stable 
Cd117 	9.360E 03 	seconds 
Cd117m 	1.224E 04 	seconds 
Cd118 	3.018E 03 	seconds 
Cd119 	5.640E 02 	seconds 
Cd119m 	1.920E 02 	seconds 
Cd120 	5.080E 01 	seconds 
Cd121 	1.280E 01 	seconds 
Cd122 	5.500E 00 	seconds 
Cd123 	8.404E 00 	seconds 
Cdi24 	1.717E 01 	seconds 
Cd125 	1.622E 00 	seconds 
Cd126 	3.766E 00 	seconds 
Cd127 	6.590E-01 	seconds 
Cd128 	1.290E 00 	seconds 
Cd129 	3.377E-01 	seconds 
Cd130 	5.240E-01 	seconds 
Cd131 	1.193E-01 	seconds 
Cd132 	1.448E-01 	seconds 
In113 	Stable 
In113m 	5.969E 03 	seconds 
In114 	7.190E 01 	seconds 
In114m 	4.278E 06 	seconds 
In115 	1.577E 22 	seconds 
In115m 	1.548E 04 	seconds 
In116 	1.410E 01 	seconds 
In116m 	3.249E 03 	seconds 
In117 	2.640E 03 	seconds 
In117m 	6.984E 03 	seconds 
In118 	5.000E 00 	seconds 
In118m 	2.670E 02 	seconds 
In119 	1.500E 02 	seconds 



Table lb.l. (continued) 

Isotope 	Half-life 	Units 

In119m 	1.080E 03 	seconds 
1n120 	4.440E 01 	seconds 
In120m 	3.080E 00 	seconds 
In121 	2.800E 01 	seconds 
In121m 	1.980E 02 	seconds 
In122 	1.000E 01 	seconds 
In122m 	1.500E 00 	seconds 
In123 	5.970E 00 	seconds 
In123m 	4.800E 01 	seconds 
In124 	3.200E 00 	seconds 
In125 	2.330E 00 	seconds 
In125m 	1.200E 01 	seconds 
In126 	1.530E 00 	seconds 
In127 	2.000E 00 	seconds 
In127m 	3.640E 00 	seconds 
In128 	3.700E 00 	seconds 
In129 	8.000E-01 	seconds 
In130 	5.300E-01 	seconds 
In131 	3.000E-01 	seconds 
In132 	1.200E-01 	seconds 
In133 	1.139E-01 	seconds 
In134 	7.754E-02 	seconds 
Sn112 	Stable 
Sn113 	9.945E 06 	seconds 
Sn113m 	2.000E 01 	minutes 
Sn114 	Stable 
Sn115 	Stable 
Sn116 	Stable 
Sn117 	Stable 
Sn117m 	1.210E 06 	seconds 
Sn118 	Stable 
Sn119 	Stable 
Sn119m 	2.117E 07 	seconds 
Sn120 	Stable 
Sn121 	9.648E 04 	seconds 
Sn121m 	1.577E 09 	seconds 
Sn122 	Stable 
Sn123 	1.116E 07 	seconds 
Sn123m 	2.405E 03 	seconds 
Sn124 	Stable 
Sn125 	8.329E 05 	seconds 
Sn125m 	5.712E 02 	seconds 
Sn126 	3.156E 12 	seconds 
Sn127 	7.560E 03 	seconds 
Sn127m 	2.480E 02 	seconds 
Sn128 	3.540E 03 	seconds 
Sn129 	4.500E 02 	seconds 
Sn129m 	1.500E 02 	seconds 
Sn130 	2.232E 02 	seconds 
Sn131 	6.300E 01 	seconds 



Table lb.l. (continued) 

Isotope 	Half-life 	Units 

Sn132 	4.000E 01 	seconds 
Sn133 	1.470E 00 	seconds 
Sn134 	8.447E-01 	seconds 
Sn135 	2.911E-01 	seconds 
Sn136 	4.130E-01 	seconds 
Sb121 	Stable 
Sb122 	2.333E 05 	seconds 
Sb122m 	2.520E 02 	seconds 
Sb123 	Stable 
Sb124 	5.201E 06 	seconds 
Sb124m 	9.300E 01 	seconds 
Sb125 	8.741E 07 	seconds 
Sb126 	1.071E 06 	seconds 
Sb126m 	1.140E 03 	seconds 
Sb127 	3.326E 05 	seconds 
Sb128 	3.244E 04 	seconds 
Sb128m 	6.240E 02 	seconds 
Sb129 	1.555E 04 	seconds 
Sb130 	2.400E 03 	seconds 
Sb130m 	3.780E 02 	seconds 
Sb131 	1.380E 03 	seconds 
Sb132 	1.680E 02 	seconds 
Sb132m 	2.520E 02 	seconds 
Sb133 	1.440E 02 	seconds 
Sb134 	1.100E 01 	seconds 
Sb134m 	1.070E 01 	seconds 
Sb135 	1.700E 00 	seconds 
Sb136 	2.313E-01 	seconds 
Sb137 	2.837E-01 	seconds 
Sb138 	1.304E-01 	seconds 
Sb139 	1.719E-01 	seconds 
Te120 	Stable 
Te121 	1.469E 06 	seconds 
Te121m 	1.331E 07 	seconds 
Te122 	Stable 
Te123 	3.156E 20 	seconds 
Te123m 	1.034E 07 	seconds 
Te124 	Stable 
Te125 	Stable 
Te125m 	5.011E 06 	seconds 
Te126 	Stable 
Te127 	3.366E 04 	seconds 
Te127m 	9.418E 06 	seconds 
Te128 	Stable 
Te129 	4.176E 03 	seconds 
Te129m 	2.903E 06 	seconds 
Te130 	Stable 
Te131 	1.500E 03 	seconds 
Te131m 	1.080E 05 	seconds 
Te132 	2.815E 05 	seconds 



Table lb.l. (continued) 

Isotope 	Half-life 	Units 

Mo100 	Stable 
Mo101 	8.772E 02 	seconds 
Mo102 	6.660E 02 	seconds 
Mo103 	6.000E 01 	seconds 
Mo104 	9.600E 01 	seconds 
Mo105 	5.400E 01 	seconds 
Mo106 	9.000E 00 	seconds 
Mo107 	6.391E 00 	seconds 
Mo108 	1.500E 00 	seconds 
Mo109 	1.033E 00 	seconds 
Moll° 	1.892E 00 	seconds 
Molll 	3.917E-01 	seconds 
Mo112 	6.892E-01 	seconds 
Mo113 	1.971E-01 	seconds 
Mo114 	3.215E-01 	seconds 
Mo115 	1.160E-01 	seconds 
Tc 97 	2.600E 00 	million years 
Tc 97m 	9.000E 01 	days 
Tc 98 	1.325E 14 	seconds 
Tc 99 	6.722E 12 	seconds 
Tc 99m 	2.167E 04 	seconds 
Tc100 	1.580E 01 	seconds 
Tc101 	8.520E 02 	seconds 
Tc102 	5.280E 00 	seconds 
Tc102m 	2.610E 02 	seconds 
Tc103 	5.000E 01 	seconds 
Tc104 	1.092E 03 	seconds 
Tc105 	4.800E 02 	seconds 
Tc106 	3.700E 01 	seconds 
Tc107 	2.900E 01 	seconds 
Tc108 	5.200E 00 	seconds 
Tc109 	5.100E 01 	seconds 
Tc110 	8.300E-01 	seconds 
Tclll 	1.336E 00 	seconds 
Tc112 	3.553E-01 	seconds 
Tc113 	4.583E-01 	seconds 
Tc114 	1.734E-01 	seconds 
Tc115 	2.225E-01 	seconds 
Tc116 	1.062E-01 	seconds 
Tc117 	1.352E-01 	seconds 
Tc118 	7.722E-02 	seconds 
Ru 96 	Stable 
Ru 97 	2.506E 05 	seconds 
Ru 98 	Stable 
Ru 99 	Stable 
Ru100 	Stable 
Ru101 	Stable 
Ru102 	Stable 
Ru103 	3.394E 06 	seconds 
Ru104 	Stable 



Table lb.l. (continued) 

Isotope 	Half-life 	Units 

Ru105 	1.598E 04 	seconds 
Ru106 	3.181E 07 	seconds 
Ru107 	2.520E 02 	seconds 
Ru108 	2.700E 02 	seconds 
Ru109 	3.500E 01 	seconds 
Rull0 	1.600E 01 	seconds 
Rulll 	1.542E 01 	seconds 
Ru112 	7.000E-01 	seconds 
Ru113 	2.766E 00 	seconds 
Ru114 	5.053E 00 	seconds 
Ru115 	7.294E-01 	seconds 
Ru116 	1.405E 00 	seconds 
Ru117 	3.089E-01 	seconds 
Ru118 	6.163E-01 	seconds 
Ru119 	1.771E-01 	seconds 
Ru120 	2.932E-01 	seconds 
Rh102 	2.900E 00 	years 
Rh103 	Stable 
Rh103m 	3.367E 03 	seconds 
Rh104 	4.230E 01 	seconds 
Rh104m 	2.604E 02 	seconds 
Rh105 	1.273E 05 	seconds 
Rh105m 	4.500E 01 	seconds 
Rh106 	2.990E 01 	seconds 
Rh106m 	7.920E 03 	seconds 
Rh107 	1.302E 03 	seconds 
Rh108 	1.680E 01 	seconds 
Rh108m 	3.540E 02 	seconds 
Rh109 	9.000E 01 	seconds 
Rh109m 	5.000E 01 	seconds 
Rh110 	2.900E 01 	seconds 
Rh110m 	3.000E 00 	seconds 
Rhin 	6.300E 01 	seconds 
Rh112 	4.700E 00 	seconds 
Rh113 	9.000E-01 	seconds 
Rh114 	1.700E 00 	seconds 
Rh115 	6.022E 00 	seconds 
Rh116 	8.333E-01 	seconds 
Rh117 	1.076E 00 	seconds 
Rh118 	2.953E-01 	seconds 
Rh119 	4.477E-01 	seconds 
Rh120 	1.624E-01 	seconds 
Rh121 	2.210E-01 	seconds 
Rh122 	1.053E-01 	seconds 
Rh123 	1.335E-01 	seconds 
Pd102 	Stable 
Pd103 	1.465E 06 	seconds 
Pd104 	Stable 
Pd105 	Stable 
Pd106 	Stable 



Table lb.l. (continued) 

Isotope 
	

Half-life 	Units 

Sr 87m 	1.010E 04 	seconds 
Sr 88 	Stable 
Sr 89 	4.363E 06 	seconds 
Sr 90 	9.190E 08 	seconds 
Sr 91 	3.420E 04 	seconds 
Sr 92 	9.756E 03 	seconds 
Sr 93 	4.500E 02 	seconds 
Sr 94 	7.560E 01 	seconds 
Sr 95 	2.600E 01 	seconds 
Sr 96 	4.000E 00 	seconds 
Sr 97 	2.000E-01 	seconds 
Sr 98 	8.500E-01 	seconds 
Sr 99 	5.600E-01 	seconds 
Sr100 	1.046E 00 	seconds 
Sr101 	2.519E-01 	seconds 
Sr102 	4.147E-01 	seconds 
Sr103 	1.386E-01 	seconds 
Sr104 	1.925E-01 	seconds 
Y 89 	Stable 
Y 89m 	1.606E 01 	seconds 
Y 90 	2.304E 05 	seconds 
Y 90m 	1.116E 04 	seconds 
Y 91 	5.055E 06 	seconds 
Y 91m 	2.983E 03 	seconds 
Y 92 	1.274E 04 	seconds 
Y 93 	3.636E 04 	seconds 
Y 94 	1.146E 03 	seconds 
Y 95 	6.300E 02 	seconds 
Y 96 	1.380E 02 	seconds 
Y 97 	1.110E 00 	seconds 
Y 98 	3.000E-01 	seconds 
Y 99 	8.000E-01 	seconds 
Y100 	7.563E-01 	seconds 
Y101 	9.762E-01 	seconds 
Y102 	2.726E-01 	seconds 
Y103 	3.660E-01 	seconds 
Y104 	1.442E-01 	seconds 
Y105 	1.736E-01 	seconds 
Y106 	9.292E-02 	seconds 
Y107 	1.046E-01 	seconds 

Zr 89 	2.824E 05 	seconds 
Zr 90 	Stable 
Zr 90m 	8.300E-01 	seconds 
Zr 91 	Stable 
Zr 92 	Stable 
Zr 93 	4.828E 13 	seconds 
Zr 94 	Stable 
Zr 95 	5.528E 06 	seconds 
Zr 96 	Stable 
Zr 97 	6.084E 04 	seconds 



Table lb.l. (continued) 

Isotope 	Half-life 	Units 

Zr 98 	3.100E 01 	seconds 
Zr 99 	2.400E 00 	seconds 
Zr100 	7.100E 00 	seconds 
zr101 	3.300E 00 	seconds 
Zr102 	2.862E 01 	seconds 
Zr103 	1.770E 00 	seconds 
Zr104 	3.783E 00 	seconds 
Zr105 	5.586E-01 	seconds 
Zr106 	9.801E-01 	seconds 
zr107 	2.485E-01 	seconds 
Zr108 	4.076E-01 	seconds 
Zr109 	1.387E-01 	seconds 
Nb 91 	1.000E 04 	years 
Nb 92 	1.016E 01 	days 
Nb 93 	Stable 
Nb 93m 	4.292E 08 	seconds 
Nb 94 	6.406E 11 	seconds 
Nb 94m 	3.756E 02 	seconds 
Nb 95 	3.037E 06 	seconds 
Nb 95m 	3.118E 05 	seconds 
Nb 96 	8.406E 04 	seconds 
Nb 97 	4.326E 03 	seconds 
Nb 97m 	6.000E 01 	seconds 
Nb 98 	2.800E 00 	seconds 
Nb 98m 	3.090E 03 	seconds 
Nb 99 	1.430E 01 	seconds 
Nb 99m 	1.560E 02 	seconds 
Nb100 	2.400E 00 	seconds 
NblOOm 	2.410E 00 	seconds 
Nb101 	7.000E 00 	seconds 
Nb102 	3.000E 00 	seconds 
Nb103 	1.567E 01 	seconds 
Nb104 	1.000E 00 	seconds 
Nb105 	1.800E 00 	seconds 
Nb106 	5.352E-01 	seconds 
Nb107 	6.694E-01 	seconds 
Nb108 	2.220E-01 	seconds 
Nb109 	2.861E-01 	seconds 
Nb110 	1.258E-01 	seconds 
Nblll 	1.561E-01 	seconds 
Nb112 	8.510E-02 	seconds 
Mo 92 	Stable 
Mo 93 	1.104E 11 	seconds 
Mo 93m 	2.466E 04 	seconds 
Mo 94 	Stable 
Mo 95 	Stable 
Mo 96 	Stable 
Mo 97 	Stable 
Mo 98 	Stable 
Mo 99 	2.376E 05 	seconds 



Table lb.1. (continued) 

Isotope 
	Half-life 	Units 

Xe133m 	1.892E 05 	seconds 
Xe134 	Stable 
Xe134m 	2.900E-01 	seconds 
Xe135 	3.272E 04 	seconds 
Xe135m 	9.174E 02 	seconds 
Xe136 	Stable 
Xe137 	2.298E 02 	seconds 
Xe138 	8.502E 02 	seconds 
Xe139 	3.950E 01 	seconds 
Xe140 	1.360E 01 	seconds 
Xe141 	1.720E 00 	seconds 
Xe142 	1.220E 00 	seconds 
Xe143 	3.000E-01 	seconds 
Xe144 	1.000E 00 	seconds 
Xe145 	9.000E-01 	seconds 
Xe146 	9.372E-01 	seconds 
Xe147 	2.638E-01 	seconds 
Cs131 	9.700E 00 	days 
Cs132 	5.594E 05 	seconds 
Cs133 	Stable 
Cs134 	6.507E 07 	seconds 
Cs134m 	1.044E 04 	seconds 
Cs135 	7.258E 13 	seconds 
Cs135m 	5.300E 01 	minutes 
Cs136 	1.132E 06 	seconds 
Cs137 	9.467E 08 	seconds 
Cs138 	1.932E 03 	seconds 
Cs138m 	1.740E 02 	seconds 
Cs139 	5.640E 02 	seconds 
Cs140 	6.380E 01 	seconds 
Cs141 	2.500E 01 	seconds 
Cs142 	1.700E 00 	seconds 
Cs143 	1.700E 00 	seconds 
Cs144 	1.020E 00 	seconds 
Cs145 	5.600E-01 	seconds 
Cs146 	1.900E-01 	seconds 
Cs147 	5.578E-01 	seconds 
Cs148 	2.016E-01 	seconds 
Cs149 	2.782E-01 	seconds 
Cs150 	1.244E-01 	seconds 
Ba130 	Stable 
Ba131 	1.020E 06 	seconds 
Ba131m 	1.500E 01 	minutes 
Ba132 	Stable 
Ba133 	3.389E 08 	seconds 
Ba133m 	1.400E 05 	seconds 
Ba134 	Stable 
Ba135 	Stable 
Ba135m 	1.033E 05 	seconds 
Ba136 	Stable 



Table lb.l. 	(continued) 

Isotope 	Half-life 	Units 

Te133 	7.470E 02 	seconds 
Te133m 	3.324E 03 	seconds 
Te134 	2.508E 03 	seconds 
Te135 	1.920E 01 	seconds 
Te136 	2.100E 01 	seconds 
Te137 	3.500E 00 	seconds 
Te138 	1.640E 00 	seconds 
Te139 	4.237E-01 	seconds 
Te140 	7.519E-01 	seconds 
Te141 	2.358E-01 	seconds 
Te142 	4.913E-01 	seconds 
1125 5.970E 01 days 
1126 1.125E 06 seconds 
1127 Stable 
1128 1.499E 03 seconds 
1129 4.954E 14 seconds 
1130 4.450E 04 seconds 
1130m 5.400E 02 seconds 
1131 6.947E 05 seconds 
1132 8.280E 03 seconds 
1133 7.488E 04 seconds 
1133m 9.000E 00 seconds 
1134 3.156E 03 seconds 
I134m 2.220E 02 seconds 
1135 2.380E 04 seconds 
1136 8.300E 01 seconds 
1136m 4.600E 01 seconds 
1137 2.460E 01 seconds 
1138 6.400E 00 seconds 
1139 2.400E 00 seconds 
1140 8.600E-01 seconds 
1141 4.000E-01 seconds 
1142 1.960E-01 seconds 
1143 3.281E-01 seconds 
1144 1.327E-01 seconds 
1145 1.867E-01 seconds 

Xe124 Stable 
Xe125 1.700E 01 hours 
Xe125m 5.700E 01 seconds 
Xe126 Stable 
Xe127 3.146E 06 seconds 
Xe127m 7.000E 01 seconds 
Xe128 Stable 
Xe129 Stable 
Xe129m 6.912E 05 seconds 
Xe130 Stable 
Xe131 Stable 
Xe131m 1.028E 06 seconds 
Xe132 Stable 
Xe133 4.532E 05 seconds 



Table lb.l. (continued) 

Isotope 	Half-life 	Units 

Ce147 	7.000E 01 	seconds 
Ce148 	4.300E 01 	seconds 
Ce149 	1.000E 00 	seconds 
Ce150 	1.000E 00 	seconds 
Ce151 	1.000E 00 	seconds 
Ce152 	1.403E 01 	seconds 
Ce153 	1.725E 00 	seconds 
Ce154 	3.591E 00 	seconds 
Ce155 	7.125E-01 	seconds 
Ce156 	1.162E 00 	seconds 
Ce157 	3.617E-01 	seconds 
Pr139 	4.400E 00 	hours 
Pr140 	3.390E 00 	minutes 
Pr141 	Stable 
Pr142 	6.887E 04 	seconds 
Pr142m 	8.760E 02 	seconds 
Pr143 	1.172E 06 	seconds 
Pr144 	1.037E 03 	seconds 
Pr144m 	4.320E 02 	seconds 
Pr145 	2.153E 04 	seconds 
Pr146 	1.452E 03 	seconds 
Pr147 	7.200E 02 	seconds 
Pr148 	1.380E 02 	seconds 
Pr149 	1.380E 02 	seconds 
Pr150 	1.240E 01 	seconds 
Pr151 	4.000E 00 	seconds 
Pr152 	8.318E 00 	seconds 
Pr153 	7.743E 00 	seconds 
Pr154 	1.307E 00 	seconds 
Pr155 	1.891E 00 	seconds 
Pr156 	5.104E-01 	seconds 
Pr157 	6.779E-01 	seconds 
Pr158 	2.629E-01 	seconds 
Pr159 	3.141E-01 	seconds 
Nd141 	2.500E 00 	hours 
Nd142 	Stable 
Nd143 	Stable 
Nd144 	6.623E 22 	seconds 
Nd145 	Stable 
Nd146 	Stable 
Nd147 	9.556E 05 	seconds 
Nd148 	Stable 
Nd149 	6.228E 03 	seconds 
Nd150 	Stable 
Nd151 	7.440E 02 	seconds 
Nd152 	6.900E 02 	seconds 
Nd153 	6.754E 01 	seconds 
Nd154 	4.000E 01 	seconds 
Nd155 	2.606E 01 	seconds 
Nd156 	5.849E 01 	seconds 



Table lb.l. (continued) 

Isotope 	Half-life 	Units 

Ba136m 	3.080E-01 	seconds 
Ba137 	Stable 
Ba137m 	1.531E 02 	seconds 
Ba138 	Stable 
Ba139 	4.962E 03 	seconds 
Ba140 	1.105E 06 	seconds 
Ba141 	1.096E 03 	seconds 
Ba142 	6.420E 02 	seconds 
Ba143 	1.360E 01 	seconds 
Ba144 	1.100E 01 	seconds 
Ba145 	6.200E 00 	seconds 
Ba146 	2.200E 00 	seconds 
Ba147 	2.227E 00 	seconds 
Ba148 	5.901E 00 	seconds 
Ba149 	9.175E-01 	seconds 
Ba150 	1.797E 00 	seconds 
Ba151 	4.368E-01 	seconds 
Ba152 	7.548E-01 	seconds 
La137 	1.893E 12 	seconds 
La138 	4.260E 18 	seconds 
La139 	Stable 
La140 	1.448E 05 	seconds 
La141 	1.415E 04 	seconds 
La142 	5.562E 03 	seconds 
La143 	8.400E 02 	seconds 
La144 	4.000E 01 	seconds 
La145 	2.900E 01 	seconds 
La146 	8.300E 00 	seconds 
La147 	1.000E 01 	seconds 
La148 	1.300E 00 	seconds 
La149 	2.864E 00 	seconds 
La150 	6.485E-01 	seconds 
La151 	9.536E-01 	seconds 
La152 	3.094E-01 	seconds 
La153 	4.371E-01 	seconds 
La154 	1.753E-01 	seconds 
La155 	2.215E-01 	seconds 
Ce136 	Stable 
Ce137 	3.240E 04 	seconds 
Ce137m 	1.238E 05 	seconds 
Ce138 	Stable 
Ce139 	1.189E 07 	seconds 
Ce139m 	5.620E 01 	seconds 
Ce140 	Stable 
Ce141 	2.809E 06 	seconds 
Ce142 	3.311E 18 	seconds 
Ce143 	1.188E 05 	seconds 
Ce144 	2.456E 07 	seconds 
Ce145 	1.800E 02 	seconds 
Ce146 	8.520E 02 	seconds 



Table lb.l. (continued) 

Isotope 
	

Half-life 	Units 

Eu151 	Stable 
Eu152 	4.292E 08 	seconds 
Eu152m 	3.355E 04 	seconds 
Eu153 	Stable 
Eu154 	2.714E 08 	seconds 
Eu155 	1.565E 08 	seconds 
Eu156 	1.312E 06 	seconds 
Eu157 	5.472E 04 	seconds 
Eu158 	2.754E 03 	seconds 
Eu159 	1.086E 03 	seconds 
Eu160 	5.100E 01 	seconds 
Eu161 	4.206E 01 	seconds 
Eu162 	2.698E 02 	seconds 
Eu163 	1.484E 01 	seconds 
Eu164 	2.170E 00 	seconds 
Eu165 	2.548E 00 	seconds 
Gd152 	3.408E 21 	seconds 
Gd153 	2.091E 07 	seconds 
Gd154 	Stable 
Gd155 	Stable 
Gd155m 	3.100E-02 	seconds 
Gd156 	Stable 
Gd157 	Stable 
Gd158 	Stable 
Gd159 	6.696E 04 	seconds 
Gd160 	Stable 
Gd161 	2.220E 02 	seconds 
Gd162 	6.000E 02 	seconds 
Gd163 	9.277E 01 	seconds 
Gd164 	1.301E 03 	seconds 
Gd165 	1.002E 02 	seconds 
Tb157 	4.734E 09 	seconds 
Tb159 	Stable 
Tb160 	6.247E 06 	seconds 
Tb161 	5.979E 05 	seconds 
Tb162 	4.482E 02 	seconds 
Tb162m 	8.028E 03 	seconds 
Tb163 	1.170E 03 	seconds 
Tb163m 	7.000E 00 	minutes 
Tb164 	1.800E 02 	seconds 
Tb165 	3.275E 01 	seconds 
Dy156 	Stable 
Dy157 	2.916E 04 	seconds 
Dy158 	Stable 
Dy159 	1.440E 02 	days 
Dy160 	Stable 
Dy161 	Stable 
Dy162 	Stable 
Dy163 	Stable 
Dy164 	Stable 



Table lb.l. (continued) 

Isotope 	Half-life 	Units 

Nd157 	4.149E 00 	seconds 
Nd158 	7.889E 00 	seconds 
Nd159 	1.408E 00 	seconds 
Nd160 	2.121E 00 	seconds 
Nd161 	5.558E-01 	seconds 
Pm145 	5.586E 08 	seconds 
Pm146 	5.500E 00 	years 
Pm147 	8.279E 07 	seconds 
Pm148 	4.640E 05 	seconds 
Pm148m 	3.568E 06 	seconds 
Pm149 	1.911E 05 	seconds 
Pm150 	9.648E 03 	seconds 
Pm151 	1.022E 05 	seconds 
Pm152 	2.460E 02 	seconds 
Pm152m 	4.500E 02 	seconds 
Pm153 	3.240E 02 	seconds 
Pm154 	1.680E 02 	seconds 
Pm154m 	1.080E 02 	seconds 
Pm155 	3.656E 01 	seconds 
Pm156 	1.310E 01 	seconds 
Pm157 	6.802E 01 	seconds 
Pm158 	3.801E 00 	seconds 
Pm159 	4.230E 00 	seconds 
Pm160 	9.963E-01 	seconds 
Pm161 	1.188E 00 	seconds 
Pm162 	3.999E-01 	seconds 
Sm144 	Stable 
Sm145 	2.938E 07 	seconds 
Sm146 	7.000E 01 	million years 
Sm147 	3.377E 18 	seconds 
Sm148 	2.525E 23 	seconds 
Sm149 	3.154E 23 	seconds 
Sm150 	Stable 
Sm151 	2.840E 09 	seconds 
Sm152 	Stable 
Sm153 	1.681E 05 	seconds 
Sm154 	Stable 
Sm155 	1.332E 03 	seconds 
Sm156 	3.384E 04 	seconds 
Sm157 	4.800E 02 	seconds 
Sm158 	2.639E 03 	seconds 
Sm159 	1.622E 02 	seconds 
Sm160 	3.491E 02 	seconds 
Sm161 	1.288E 01 	seconds 
Sm162 	1.959E 01 	seconds 
Sm163 	2.563E 00 	seconds 
Sm164 	4.247E 00 	seconds 
Sm165 	9.274E-01 	seconds 
Eu149 	9.310E 01 	days 
Eu150 	3.600E 01 	years 



Table lb.l. (continued) 

Isotope 
	Half-life 	Units 

	

Hf180m 	5.500E 00 	hours 

	

Hf181 	3.663E 06 	seconds 

	

Hf182 	9.000E 00 	million years 

	

Ta180 	1.600E 13 	years 

	

Ta181 	Stable 

 

Ta182  9.936E 06  seconds 

	

Ta182m 	1.650E 01 	minutes 

	

Ta183 	5.100E 00 	days 

	

W180 	Stable 

	

W181 	1.047E 07 	seconds 

	

W182 	Stable 

	

W183 	Stable 

	

W183m 	5.200E 00 	seconds 

	

W184 	Stable 

	

W185 	7.510E 01 	days 

	

W185m 	1.670E 00 	minutes 

	

W186 	Stable 

	

W187 	8.604E 04 	seconds 

	

W188 	5.996E 06 	seconds 

	

W189 	1.150E 01 	minutes 

	

Re185 	Stable 

	

Re186 	9.064E 01 	hours 

	

Re187 	5.000E 01 	billion years 

	

Re188 	6.113E 04 	seconds 

	

Re188m 	1.870E 01 	minutes 

	

Re189 	2.430E 01 	hours 

	

0s184 	Stable 

	

0s185 	9.400E 01 	days 

	

0s186 	Stable 

	

0s187 	Stable 

	

0s188 	Stable 

	

0s189 	Stable 

	

0s190 	Stable 

	

0s190m 	9.900E 00 	minutes 

	

0s191 	1.331E 06 	seconds 

	

0s191m 	1.300E 01 	hours 

	

0s192 	Stable 

	

0s193 	3.100E 01 	hours 

	

0s194 	6.000E 00 	years 

	

Ir191 	Stable 

	

Ir192 	6.395E 06 	seconds 

	

Ir192m 	2.410E 02 	years 

	

Ir193 	Stable 

	

Ir194 	6.894E 04 	seconds 

	

Ir194m 	3.200E-02 	seconds 

	

Pt190 	6.000E 02 	billion years 

	

Pt191 	3.000E 00 	days 

	

Pt192 	Stable 

	

Pt193 	5.000E 02 	years 

	

Pt193m 	4.300E 00 	days 



Table lb.l. (continued) 

Isotope 
	

Half-life 	Units 

Dy165 	8.460E 03 	seconds 
Dy165m 	7.536E 01 	seconds 
Dy166 	2.934E 05 	seconds 
Ho163 	3.300E 01 	years 
Ho165 	Stable 
Ho166 	9.648E 04 	seconds 
Ho166m 	3.787E 10 	seconds 
Er162 	Stable 
Er163 	7.500E 01 	minutes 
Er164 	Stable 
Er165 	1.030E 01 	hours 
Er166 	Stable 
Er167 	Stable 
Er167m 	2.300E 00 	seconds 
Er168 	Stable 
Er169 	9.400E 00 	days 
Er170 	Stable 
Er171 	2.707E 04 	seconds 
Er172 	4.900E 01 	hours 
Tm169 	Stable 
Tm170 	1.111E 07 	seconds 
Tm170m 	4.100E-06 	seconds 
Tm171 	6.059E 07 	seconds 
Tm172 	6.360E 01 	hours 
Tm173 	8.240E 00 	hours 
Yb168 	Stable 
Yb169 	2.766E 06 	seconds 
Yb170 	Stable 
Yb171 	Stable 
Yb172 	Stable 
Yb173 	Stable 
Yb174 	Stable 
Yb175 	3.620E 05 	seconds 
Yb175m 	6.700E-02 	seconds 
Yb176 	Stable 
Yb177 	1.900E 00 	hours 
Lu175 	Stable 
Lu176 	3.000E 01 	billion years 
Lu176m 	3.690E 00 	hours 
Lu177 	5.797E 05 	seconds 
Lu177m 	1.550E 02 	days 
Hf174 	Stable 
Hf175 	7.000E 01 	days 
Hf176 	Stable 
Hf177 	Stable 
Hf178 	Stable 
Hf178m 	4.000E 00 	seconds 
Hf179 	Stable 
Hf179m 	1.860E 01 	seconds 
Hf180 	Stable 



Table lb.l. (continued) 

Isotope 	Half-life 	Units 

	

Po210 	1.196E 07 	seconds 

	

Po211 	5.600E-01 	seconds 
Po211m 	2.500E 01 	seconds 

	

Po212 	3.000E-07 	seconds 

	

Po213 	4.200E-06 	seconds 

	

Po214 	1.643E-04 	seconds 

	

Po215 	1.780E-03 	seconds 

	

Po216 	1.500E-01 	seconds 

	

Po218 	1.830E 02 	seconds 

	

At217 	3.230E-02 	seconds 

	

Rn218 	3.500E-02 	seconds 

	

Rn219 	3.960E 00 	seconds 

	

Rn220 	5.560E 01 	seconds 

	

Rn222 	3.304E 05 	seconds 

	

Fr221 	2.880E 02 	seconds 

	

Fr223 	1.308E 03 	seconds 

	

Ra222 	3.800E 01 	seconds 

	

Ra223 	9.879E 05 	seconds 

	

Ra224 	3.162E 05 	seconds 

	

Ra225 	1.279E 06 	seconds 

	

Ra226 	5.049E 10 	seconds 

	

Ra228 	6.700E 00 	years 

	

Ac225 	8.640E 05 	seconds 

	

Ac227 	6.871E 08 	seconds 

	

Ac228 	2.207E 04 	seconds 

	

Th226 	3.100E 01 	minutes 

	

Th227 	1.617E 06 	seconds 

	

Th228 	6.037E 07 	seconds 

	

Th229 	2.316E 11 	seconds 

	

Th230 	2.430E 12 	seconds 

	

Th231 	9.187E 04 	seconds 

	

Th232 	4.434E 17 	seconds 

	

Th233 	2.210E 01 	minutes 

	

Th234 	2.082E 06 	seconds 

	

Pa231 	1.034E 12 	seconds 

	

Pa232 	1.132E 05 	seconds 

	

Pa233 	2.333E 06 	seconds 

	

Pa234 	2.412E 04 	seconds 
Pa234m 	7.020E 01 	seconds 

	

Pa235 	2.410E 01 	minutes 

	

U230 	2.080E 01 	days 

	

U231 	3.629E 05 	seconds 

	

U232 	2.272E 09 	seconds 

	

U233 	5.002E 12 	seconds 

	

U234 	7.716E 12 	seconds • 

	

U235 	2.221E 16 	seconds 

	

U236 	7.389E 14 	seconds 

	

U237 	5.832E 05 	seconds 

	

U238 	1.410E 17 	seconds 

	

U239 	1.412E 03 	seconds 



Table lb.l. (continued) 

Isotope 	Half-life 	Units 

Pt194 	Stable 
Pt195 	Stable 
Pt195m 	2.713E 05 	seconds 
Pt196 	Stable 
Pt197 	1.800E 01 	hours 
Pt197m 	8.000E 01 	minutes 
Pt198 	Stable 
Pt199 	3.000E 01 	minutes 
Pt199m 	1.410E 01 	seconds 
Au197 	Stable 
Au198 	2.698E 00 	days 
Au199 	2.713E 05 	seconds 
Au200 	4.840E 01 	minutes 
Hg196 	Stable 
Hg197 	6.500E 01 	hours 
Hg197m 	2.400E 01 	hours 
Hg198 	Stable 
Hg199 	Stable 
Hg199m 	4.300E 01 	minutes 
Hg200 	Stable 
Hg201 	Stable 
Hg202 	Stable 
Hg203 	4.025E 06 	seconds 
Hg204 	Stable 
Hg205 	5.500E 00 	minutes 
T1203 	Stable 
T1204 	3.800E 00 	years 
T1205 	Stable 
T1206 	4.190E 00 	minutes 
T1207 	2.862E 02 	seconds 
T1208 	1.842E 02 	seconds 
T1209 	1.320E 02 	seconds 
Pb204 	1.400E 17 	years 
Pb205 	3.000E 01 	million years 
Pb206 	Stable 
Pb207 	Stable 
Pb208 	Stable 
Pb209 	3.300E 00 	hours 
Pb210 	7.037E 08 	seconds 
Pb211 	2.166E 03 	seconds 
Pb212 	3.830E 04 	seconds 
Pb214 	1.608E 03 	seconds 
Bi208 	3.680E 02 	thousand years 
Bi209 	Stable 
Bi210 	4.330E 05 	seconds 
Bi210m 	3.000E 00 	million years 
Bi211 	1.278E 02 	seconds 
Bi212 	3.633E 03 	seconds 
Bi213 	2.739E 03 	seconds 
Bi214 	1.194E 03 	seconds 



Table lb.l. (continued) 

Isotope 	Half-life 	Units 

Cf253 	1.539E 06 	seconds 
Cf254 	6.050E 01 	days 
Cf255 	1.500E 00 	hours 
Es253 	2.047E 01 	days 
Es254 	2.757E 02 	days 
Es254m 	3.930E 01 	hours 
Es255 	3.900E 01 	days 



Table lb.1. (continued) 

Isotope 	Half-life 	Units 

U240 	5.076E 04 	seconds 
U241 	1.000E 00 	seconds 

Np235 	3.422E 07 	seconds 
Np236 	3.629E 12 	seconds 
Np236m 	8.100E 04 	seconds 
Np237 	6.753E 13 	seconds 
Np238 	1.829E 05 	seconds 
Np239 	2.035E 05 	seconds 
Np240 	3.900E 03 	seconds 
Np240m 	4.440E 02 	seconds 
Np241 	1.600E 01 	minutes 
Pu236 	8.997E 07 	seconds 
Pu237 	4.560E 01 	days 
Pu238 	2.769E 09 	seconds 
Pu239 	7.594E 11 	seconds 
Pu240 	2.063E 11 	seconds 
Pu241 	4.544E 08 	seconds 
Pu242 	1.221E 13 	seconds 
Pu243 	1.784E 04 	seconds 
Pu244 	2.607E 15 	seconds 
Pu245 	1.060E 01 	hours 
Pu246 	1.085E 01 	days 
Am239 	4.284E 04 	seconds 
Am240 	1.829E 05 	seconds 
Am241 	1.364E 10 	seconds 
Am242 	5.767E 04 	seconds 
Am242m 	4.797E 09 	seconds 
Am243 	2.329E 11 	seconds 
Am244 	1.010E 01 	hours 
Am244m 	2.600E 01 	minutes 
Am245 	2.070E 00 	hours 
Am246 	2.500E 01 	minutes 
Cm241 	3.600E 01 	days 
Cm242 	1.410E 07 	seconds 
Cm243 	8.994E 08 	seconds 
Cm244 	5.715E 08 	seconds 
Cm245 	2.682E 11 	seconds 
Cm246 	1.493E 11 	seconds 
Cm247 	4.923E 14 	seconds 
Cm248 	1.070E 13 	seconds 
Cm249 	3.849E 03 	seconds 
Cm250 	1.740E 01 	thousand years 
Cm251 	1.000E 00 	seconds 
Bk249 	2.765E 07 	seconds 
Bk250 	1.160E 04 	seconds 
Bk251 	5.700E 01 	minutes 
Cf249 	1.106E 10 	seconds 
Cf250 	4.128E 08 	seconds 
Cf251 	2.834E 10 	seconds 
Cf252 	8.325E 07 	seconds 



APPENDIX 1C.  
ORIGEN2 INTERPOLATION FUNCTIONS  

1.0  PURPOSE  

ORIGEN2 provides detailed spent fuel characteristics such as curie, 

photon, neutron and thermal output for previously-specified cooling times and 

discharge burnups. However, when spent fuel characteristics are needed, it 

will typically not be at the exact burnup and/or cooling time for which 

previously-calculated data are available. This appendix provides a 

reasonable method for interpolating in either or both burnup and cooling time 

when spent fuel characteristics are needed between the discrete burnups 

and/or cooling times at which characteristics data are available. In 

addition, summary tables of curies/MTU, neutrons/sec.MTU, thermal power 

(watts/MTU) and energy (watt-years/MTU), as well as related coefficients for 

interpolation in both burnup and cooling time are provided. Because of the 18 

different energy levels needed to represent photon data, specific tables are 

not provided, but the interpolation method is directly usable. The data used 

in this appendix are from two data bases that are available on PC diskettes. 

The Watts and Curies are from the Totals Reports System diskette (TOTALS.DBF 

of 5/7/86) The Neutron data are from the Spent Fuel Photon and Neutron Data 

Base System Data diskette (NEUTOTAL.DBF of 1/13/87). 

2.0  INTERPOLATION METHOD  

After testing several methods, the one that appears the most 

appropriate for interpolating characteristics with respect to both burnup and 

cooling time is power scaling. Specifically the ratio of characteristics is 

assumed to be equal to the ratio of burnups and/or times raised to an 

appropriate power. That power is chosen such that the relationship is exact 

at the two end-points bounding the range. For a characteristic, C, relative 

to a reference characteristic, C o , at burnup B o , the basic relationship for 

interpolation in burnup (at constant time) is: 

C 

 = ( BB  ) 1°  
Eq (1) 

C O  0 

where p is chosen for an exact fit with characteristic C l , 
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at burnup B 1  : ie p = In (C 1 /C 0 ) / In (B 1 /B0 ) 

and where C lies between C
o 

and C 1 . 
1 

For interpolation in time relative to time t 0  (at constant burnup): 

C  (9-m  Eq (2) 
C o  = to  

where m is chosen for an exact fit with characteristic C
1 

at time t 1  : i.e. m = In (C 0/C 1 ) / In (t 1 /t 0 ) 

The selection of power scaling for burnup interpolation is 

appropriate because many waste characteristics, at least with 5 or more years' 

cooling are "approximately" proportional to burnup, which means that the "p" 

factor in Eq (1) is "approximately" unity. Power scaling was selected for 

time interpolation because it is significantly more accurate than an 

exponential decay relationship over most of the time range and is not 

significantly less accurate in those portions of the time range in which 

exponential decay gives slightly greater accuracy. 

3.0  DATA AND INTERPOLATION OF CURIES/MTU  

Table 1C.1 provides a listing of curies/MTU for 38 different 

cooling times from one year to one million years at burnup increments of 5000 

Mwd/MTU for both PWR and BWR. Table 1C.2 provides the "p" coefficient for 

interpolating curies/MTU in burnup, at constant time in accordance with Eq 

(1).  Each coefficient is to be used from the burnup shown, to the 

next-highest burnup.  For example, the coefficients shown for the PWR at 

55,000 Mwd/MTU (such  as 1.202 E+00 at one year) are to be used for 

interpolation between 55,000 and 60,000 Mwd/MTU for 1-year cooling.  If 

needed, a coefficient of 1.0 could be used for interpolation between 0 and 

5,000 Mwd/MTU.  Table 1C.3 provides the "m" coefficient for interpolating 

curies/MTU in time, at constant burnup, in accordance with Eq (2).  Each 

coefficient is to be used from the time shown, to the next-highest time. 
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4.0  DATA AND INTERPOLATION OF NEUTRONS/MTU  

Tables 1C.4, 1C.5 and 1C.6 provide: neutrons/sec. MTU; the "p" 

coefficient for interpolating neutrons/sec. MTU in burnup, at constant time 

in accordance with Eq (1); and the "m" coefficient for interpolating 

neutrons/sec. MTU in time, at constant burnup in accordance with Eq (2). 

 

5.0  DATA AND INTERPOLATION OF WATTS/MTU 

Tables 1C.7, 1C.8 and 1C.9 provide: watts/MTU; the "p" coefficient 

for interpolating watts/MTU in burnup at constant time in accordance with Eq 

(1); and the "m" coefficient for interpolating watts/MTU at constant burnup in 

accordance with Eq (2). 

 

6.0  ENERGY OUTPUT AND INTERPOLATION  

Table 1C.10 uses the "m" coefficient in Table 1C.9 to provide the 

time-integrated power (i.e. energy) deposited between the time shown, and the 

next higher time. For example, the 6.875 E+03 watt-yrs/MTU shown at 1 year 

for the PWR at 33,000 Mwd/MTU is the energy output from year 1 to year 2. The 

data in Table 1C.10 is calculated from the time integral of Eq (2), which is: 

to t) - W O t O  [(t )1-1fi  
E (from t 0  

(1-m) ‘t /  m i/1 (Eq 3) 
0 

= WO to 
[ln i t 
LTA 

0 

 
m= 1 (Eq 4) 

where  E = energy in watt-years/MTU, from t 0  to t 

WO = power in watts/MTU, from Table 1C.7 

t o  = cooling time, corresponding to W O  

m = coefficient from Table 1C.9, corresponding to W O  and t 0  

Table 1C.11 provides the total energy output in watt-years/MTU from 

10 years' cooling, that is, starting with 10-year old fuel. It is based on 

the energy increments in Table 1C.10 with the zero-energy reference at 10 

years. For interpolation of the values in Table 1C.11, Eq (3) is used (or (4) 

if m=1), along with the appropriate W O  from Table 1C.7 and "m" from Table 

1C.9. 

1C-3 



The resulting energy increment is added to the value in Table 1C.11. For 

energy outputs between any two times, neither of which is 10 years, the energy 

relative to 10 years for the smaller time is subtracted from the energy 

relative to 10 years for the larger time. For example the energy output from 

5 years to 25 years for a PWR with 33,000 Mwd/MTU 

is 13,980 watt-years/MTU - (-6825 watt years/MTU) = 20,805 watt-years/MTU. 

7.0  DOUBLE INTERPOLATION (IN BURNUP AND TIME)  

The preceding tables have provided coefficients for interpolating 

in burnup at constant time, or in time at constant burnup. However, many 

situations will involve interpolation of characteristics in both burnup and 

time. Conceptually, this can be done either by first interpolating in burnup 

using adjacent "P" coefficients, and then in time; or by first interpolating 

in time, using adjacent "m" coefficients and then in burnup. These 

alternative approaches give identical results within the extrapolation space, 

and on all boundaries. Using either of the preceding approaches, a 

characteristic, C, at a burnup, B, between B. and 
Bi+1' 

and at time, t, 

between t
j 

and t
j+1 

is given by 

C i  ,.1.  
(I) 1  

(1 -111  1  

j 

C  =  

B 3. P  

where Pi  =( 
13'1,5 + ( 
 - 

(P i , j  + 1  1
P. 
0 

or: m = m. . + (n.  . -m
1
. .) 

 

1+1,  0 

; and ml= m
i,j 

; and p/ = R 
1,3 

In application, the double interpolation would use all three tables 

for each set of particular characteristics: the first of the three tables 

would provide the reference characteristics (C i,j ); the second would provide 
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the adjacent P. . 
andPi,j+1 

 coefficients; and the third would provide the 

adjacent m i,i  and mi+1,j  coefficients. 

The above discussion applies to double interpolation for curies, 

neutrons/sec. and watts per MTU, but applies only partially to double 

interpolation for "watt-years per MTU from 10 years ". The procedure for the 

latter case is as follows. 

First, add an appropriate amount of energy to each of the 

"watt-years per MTU from 10 years (E10)" from Table 1C.11 for the two E10 

points that bracket B, the burnup of interest, and are just below t, the time 

point of interest. This is done using the energy formula of Eq (3) (or Eq (4) 

if m=1), as follows: 

E10/.  E10.  Wii tj  t 1- mi, i 
1,j  1 ,j  1-  - 

m i,i 	j 

. 

wi+1,j 
t  )11 -m i+1,j 

i+1,j = E10 1+1,j 	1-m
1+1,j  

t.  - 1 

where  W = the appropriate watts/MTU from Table 1C.7 

m = the appropriate "m" coefficient from Table 1C.9 

t. = the time, just below time t, for which data is 

available. 

The burnup interpolation coefficient, p, is then calculated from: 

p 
In ( B 1+1/ Bi) 

in  (E101 .44,i / 
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And finally, the interpolated value of El0 corresponding to burnup 

B, and time t is: 

El0 = E10. . (L) P  
B. 

As was stated earlier in Section 6.0, when energy outputs are needed 

between any two times, neither of which is 10 years, the E10 for the smaller 

time is subtracted from the E10 for the larger time. 

Note: 

The following tables have been reduced in size for inclusion in this 
Appendix. Full size reproductions are available on request to the program 
office at ORNL. The computer software for producing these tables is also 
available on request. 
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4-4 

CliF2XESZI-VTL.1 VS COOL X MG 
P50 	1 	2 	3 	4 	5 	6 7 8 9 ;0 16 18 20 25 30 40 50 60 70 

5000 6.77040 2.903E405 1.710E45 :.180445 9.160404 7.770E404 6.944E44 6.40044 6.03E44 5.614E404 4.39044 4.294E44 4.060404 3.5600Ee..4 3.150E404 2.470404 1.990404 1.54.1404 1.720E40; 
10000 1.160E46 3.430E405 3.310E405 2.340E45 1.860E405 1.600E405 1.440E405 1=005 1.250E405 1.194E445 9.00404 8.990404 8.490E44 7.410E404 6.510E404 5.076E404 3.970(404 3.130E404 2.480E44 
15000 1.30E406 6.960E405 4.400405 3.300E405 2700E406 2.360E405 2.153E403 2.010005 1.903005 1.610405 1.450E405 1.370403 1.29045 1.120E45 9.844E404 7.620E404 5.950E404 4.680E404 3.7000404 
20000 1.740006 9.140405 5.910005 4.390E45 3.610E45 3.170405 2.890(46 2.700E40 2.550E405 2.434E45 1.950405 1.940E46 1.734E46 1.310E445 1.320E405 1.024E405 7.920E44 6.22E404 4.924E44 
25000 1.790E46 9.930403 6.72043 5.160E405 4.330E43 3.850405 3.540E405 3.90005 3.150405 3.000E46 2.420E405 2.294E446 2.15040 1.874E446 1.630E+03 1.250E405 9.793E404 7.670E404 6.470E44 
30000 2.140006 1.:90E406 9.050403 6.174003 5.171045 4.59000 4.210405 3.95043 1740E+03 3470003 2890E403 271400 2550005 2220405 1.04005 1.490(405 1.160005 9.110E+04 7.210404 
33000 21240406 1.300E406 8.814E405 6.760E45 3.660E40 5.034E405 4.610405 4.324E+05 4.490E45 3.9104435 3.150E46 2.960E46 2.790E405 2.424E+05 2.124E403 1.00E405 1.270E45 9.960E404 7.680E+04 
35000 2164E406 1.250406 9.77046 6.900E46 5.9404435 3.290E403 4.890E405 4.601E405 4.320405 4.193E46 3.3E0E405 3.193E405 3.000E45 2.600E405 1274E46 1.750E45 1.360E46 1.070E+03 8.450E404 
40000 2.470E406 2.430406 1.004E406 7.864E403 6.704E405 6.000E405 3.340E+05 5.210005 4.940E405 4.734E43 3.820E405 3.600403 3.390E405 2940405 2.570E415 1.980E405 1.540405 1.214E4416 9.560E44 
45400 2454E406 1.470406 1.064E406 9.00403 7.290406 6.364005 6.00046 3.724E403 5.440E403 3.200E40 4.224E406 3.974E403 3.740E+05 3.29045 2.940E405 2.190E405 1.7441E40 1.340E403 1.064E405 
50000 2714044 1.00E406 1.193E406 9.374E405 9.03400 7.2110005 6.03400 6.290005 50770005 3.710E43 4.623E403 4.330E403 4.100E405 3.560E46 1110E403 2400405 1.870E405 1.470E43 1.164E46 
35000 2720406 1.690E406 1.220E46 9.900403 8.350E40 7.734005 7.170E405 6.750E40 6.420003 6.140E446 4.90040 4.490E403 4.420005 3.940405 3.360E406 250045 2020E+03 1.594E403 1.260005 
40000 3.020406 1.00E406 1.340E406 1.0600406 9.30400 9.394005 7.76040 7.310005 6.940005 6.644E403 5.390E405 506040 4.774E46 4.150E403 3.620E+05 2790E46 2190E46 1.714E43 1.360E406 

80 90 100 200 300 400 500 1000 2000 3000 5000 10000 30000 40000 50000 100000 200000 50000 1000000 
5000 9.740003 7.790E446 6.220(403 9.114E42 3.610E402 2.e510402 259042 2110002 1.790E+02 1.670002 1.530(402 1.260402 6.964001 5.474E4431 4.444001 2264001 1.650401 1.190E401 7.530E400 

10000 1.970(404 1.500004 1.2700404 2121403 9.990002 8.000(402 7.140E402 4.970E402 3.520E402 3.040402 2740E402 2.170402 1.090E402 8.360401 6.630(401 2990E401 1.940401 1.390E401 9.130E400 
15000 2930E404 2.364E44 1.90044 3.440403 1.740E40 1.400E403 1.230(+03 7.990402 5.090E42 4.310E402 3.740E402 289042 1.3600402 1.030E402 8.1200402 3.500401 2.291E401 1.670401 1.160E401 
20000 3.924004 3.140404 2.534E404 4.794E46 2.30E403 2.000003 1.760E43 1.094E403 6.50402 5.400E402 4.610(402 3.4800402 1.564E402 1.190002 9.270E401 4.130E401 2.6600401 1.990401 1.40E401 
MO 4.944144 7880E404 7134004 6.120403 3.240E406 260043 2.260E403 1.374003 7.940E402 6.340002 5.340(42 3.970402 1.720002 1.2900432 1.024002 4.704E401 3.000-401 2324E401 1.651E401 
30000 3.740E44 4.6100404 3.730004 7.363E403 3.90040 3.114E4433 2690E403 1.604E403 9.030E402 7.234E402 6.03042 4.444E42 1.960002 1.390E402 1.100(44/2 3.240E41 3.540E41 2.653E401 1.820001 
35000 6.200+04 5.040E404 4.00*04 9.120403 4.321403 3.420E40 2.950E403 1.744E4433 9.690E402 7.710(402 6.430(402 4.694002 1.940402 1.450402 1.150044 3.574E401 3.8300401 2870E401 2.024E401 
35000 6.730E404 5.400(404 4.374E404 8.6240433 4.550403 1120E403 3.120403 1.814E43 9.690E42 7.614002 6.354002 4.724E444 2.460E402 1.350E402.1.230E402 6.0100401 4.190E401 3.190401 2.190E401 
40000 7.620E404 6.12044 4.950004 9.934E40 5.170003 4.000(403 3.500E403 2010E43 1.070003 11.330402 6.920402 5100E402 2.190002 1.690402 1.310E402 6.570E401 4.674E+01 3.304E401 2424E401 
45000 4.440E404 6.791404 5494E404 1.100E404 5730E403 4.494E403 7940E403 2194E40 2.160003 9.014E42 7.460002 3.474E42 2.300402 1.740E4432 1.390E402 7.164E+01 5190E401 3.074001 2.440E401 
50000 9.274E+04 7.450E404 6.034E404 1.200404 6.220E403 4.944E403 4.120E403 2354E403 1.2400403 9.694002 11.020002 5.1540E4432 2.430432 1.830E402 1.47044 7.740E41 5.7100401 4.220E401 2.830001 
55000 1.00045 9.02044 6.54004 1.310(404 6.710E43 5.103E403 4.390E40 2494E43 1.320E43 1.030E40 8.540002 6.190E402 2340402 1.920E402 1.540002 8.330001 6.250401 4.380E401 3.030E401 
60000 1.443E405 8.720E404 7.074E44 1.410(404 7.170E403 5500E43 4.640(403 2630403 1.404E403 1.094E40 9.050e02 6.521402 2650402 2000002 1.620002 8.914E401 6.7130E41 4.930401 1221401 

II 	1 	2 	3 	4 	5 	6 	7 	8 	9 	10 	16 	18 	20 	23 	30 	40 	53 	60 	70 
5000 6.3000445 2800E45 1.670046 1.160E403 9.114E41 7.764E404 6.9600404 6.43044 6.061E404 5.734004 4.394E404 4.330E404 4.090E404 7394E401 717e0. 2491404 2.934004 1.550E404 1.234E44 

10000 9.250(405 4.674E405 2193005 2190405 1.790045 1.550E405 1.410E405 1.320405 1.240006 1.100405 9.520E404 9.970404 8.470(404 7.390404 6.494004 3.040E44 3.940E44 3.100404 2.460(404 
13000 1.090E406 6.020046 4.060E46 3.110E43 260043 2.320405 2130E46 2000E46 1.894E46 1.81400 1.44045 1.374E405 1.300E403 1.130E445 9.850004 7.404E+04 3.920E404 4.650404 3.684E404 
20000 1.43006 9.034E45 3.43045 4.160403 3.490005 3.114E403 2.650E46 2494005 2.544E403 2.420005 1.990405 1.940E405 1.730E46 1.504E45 1.310E405 1.010E403 7.85044 6.160E404 4.074E404 
29000 1.90066 9.030E40 6.300E40 4.94400 4.214046 3774046 3.490E40 3.210E403 3.114E46 2.974E46 2400403 2260E46 2130405 1.850403 1.614E405 1.240405 9.640E404 7.360E404 5980E404 
MOO 1.7200406 9.430E46 6.424003 5434003 4.620E46 4.140E05 3.920E43 7170E43 7414005 3.264E403 2.630005 2.470E405 2.130e05 2.020005 1.70043 1.30E40 1.050E405 9.734E404 6.54004 
30000 1.614E406 9.600E405 6.990405 3.320E403 4.770E405 4.324E405 4.014E403 3.700E446 3.600E405 3.430E405 2800405 2640E40 2490003 21740403 1.904E405 1.460E403 1.144E405 8.950E404 7.034E404 
33030 1.660406 1.044006 7.624E446 6.220E405 5.43000 4.144E405 4.600E405 4.150E43 4.15045 7474E46 7234E45 3.030E40 2870E405 25004435 2.190E446 1.690E46 1.314E46 1.030E405 8.150E44 
40000 1.990E406 1.224E406 9.880E445 7.19140 6.23046 3.650405 3.250E405 4.954E40 4.720E403 4.570E45 3.670E403 7460E406 7264E403 2.830E43 2470E405 1.914E405 1.484E+05 1.174E405 9.2140444 

80 90 100 200 300 400 500 1000 200 3403 5000 10003 30030 40000 3030 100000 200000 500000 1000000 
5000 9.750403 7.780E403 6.240403 9.520E402 4.070002 3.290E402 7004002 2300E402 1.960002 1.8100402 1.640E402 1.340E+02 7.230E401 5.62041 4.930E+01 2134E401 1.470E+01 1.080E401 7.350400 

10000 1.950E404 1.550E404 1.260404 2.194E403 1.403E403 9.930E402 7.920(402 3.464E402 704E402 3.324E402 2920E402 2240E402 1.114E402 L460E401 6.00E401 2950E401 1.770E401 1.326E401 9.310E40 
15000 2930E404 2340004 1.894E44 3.614E403 1.924E403 1.570E40 1.390E43 9.830002 5.464E402 4.560402 792042 2.950E402 1.37042 1.030002 9.090401 3.450E401 2130E41 1.640E40 1.194E401 
20000 3.990E+04 3.110E44 2514E404 4.900403 2710403 2210003 1.00E403 1.194E403 6.930002 5.650002 4.791402 7570E402 1.560E402 1.100402 9.110001 4.000401 2.560E41 1.980E401 1.450E401 
25000 4.764E444 3.820E404 7094E404 6.2700403 743046 2383E403 2420403 1.450003 9.230402 6.610E+02 5540E402 4.070(402 1.710E402 1.221441 9.964E401 4.540E41 7020E401 2.340E+01 1.704E41 
27500 5.210E404 4.180E404 3.390E404 6.920E403 3.790E+03 3.064033 2660403 1.593E403 8.830E402 7.000E402 5.6000402 4.3000402 1.780002 1.90E40Q 1.040(402 4.820E401 3.260E401 2.530401 1.830E401 
30000 5.640404 4.524E404 3.634E404 6.974E403 3.610E+03 2.030003 2.500E403 1.500E403 9.520E402 6.830E402 5.740402 4.2:0E402 1.770E402 1.330402 1.050E402 3.070E401 3.530(401 2.670E41 1.870E+01 
35000 6.300404 5.210E44 4.210E404 8.250E43 4.32043 3.420E+03 2.950E403 1.74E+03 9.360E402 7.380E42 6.300E42 4.580E42 1.990002 1.4100402 1.120402 5.640E+01 4.060E41 3.070402 2.140401 
40000 7.36%4 5.914004 4.790004 0.440E.03 4.470E403 3.910E403 3.350E403 1.944E403 .450E403 8.21000 6.790+02 4.910E402 2.0000* 1.500002 1.200002 6.234E401 4.620E+01 3.490E41 2.390E401 

TABLE 1C.1  



Oro 

P. 
Pitt 

C E 
1 

'F""1" 
2 

FOR 
3 

CUR I ES 
4 	5 

01■1 
6 

L1F1•11...1F0' 
7 	3 

AT 
9 

COINI 
I0 	16 

COOL_ 11.1 
13 	20 2S 30 4C 33 E r 70 

3300 7.769E-01 9.29E-431 9.322-01 9.37E-01 1.022040 1.0470400 1.05E400 1.05240 1.29E42 ..064(400 1.070E40 1.271400 1.014E40 1.052400 1.047E40 1.:.1371400 1.126E400 1.2r2400 :.321̀4473 
10000 3.922-01 4.12E-411 7.465E41 8.473E-01 9.191E-01 9.595E-01 9.896E-01 1.012400 1.23E+00 1.034E+34 1.20E400 1.035E40 1.0370400 1.015E400 1.019E400 1.03240 9.579E-01 9321E41 9.66E41 
15000 8.555E-01 9.319E-01 9.629E-01 9.921E-01 1.011E+00 1.026(400 1.0E.00 1.026E400 1.023E400 2.024E40 1.030E400 1.02E40 1.020E400 1.03E400 1.021E43 1.014(400 9.94E-01 9.119E-01 9.9002 01 
20000 1.019E-01 3.91E-01 3.755E-01 7.24E-01 8.130e-41 8.709001 9.091E41 9.264E-01 9.470E-01 9.441-01 9.677E-01 9.609E-01 9.742-01 9.58.,E-01 9.45-01 9.472-431 9.45E-01 9.391E-01 9.41E-01 
25000 1.010E400 9.926E-01 9.90E-01 9.805E-01 9.725E-01 9.643E-01 9.3070-01 9.530E01 9.4:7E-01 9.541E-01 9.542-01 9.476E-01 9.359E-01 9.412-01 9.266E-C1 1.196001 9.3610-01 9.437E-01 9.442-01 
30000 8.474201 9.276E-01 9.465E41 9.582E-01 9.531E-01 9.604E-01 9.522E-01 1.395E-01 9.22-01 9.54E-01 9.40E-01 9.22E-01 9.437E-01 9.032-01 9.852E-(4 9.427E-01 0.533E-01 9.29001 9.32E-01 
novo -1.210E40 -6.666E-01 -7.734E-02 3.484E-01 6.770E-01 8.362-01 1.002E400 1.067E400 1.122400 1.13240 1.198E400 1.212400 1.2350403 1.219E403 1.16E400 1.207E403 1.144E410 1.212400 1.110E403 
85303 1.0040403 1.007E+00 9.829E-01 9.72E41 9.650001 9.432E-01 9.342-01 9.322-01 9.1e2E-01 9.2370-01 9.164E-C4 9.292-01 9.133E-01 9.204E-01 9.295E-01 9.2470-01 9.309E41 9.202-01 9.24101 
40000 4.2E-02 7.342E-01 4.947E41 6.143E-01 7.019E-01 7.576E41 7.8970-01 7.929E-01 8.186E-01 8.21-01 8.455E01 8.306E-01 8.34E-01 8.312-01 8.482201 8.35,201 8.3=-01 8.662-01 8.7622 
45000 1.131E410 1.096E40 1.012400 9.809E41 9.306E41 9.099E41 1.932E-01 1.065E-01 8.62E-01 8.22-01 8.395E01 8.672-01 8.723E-01 8.44E-01 8.622-01 1.691E-01 9.016E41 8.7*E-01 8.556E-41 
30000 -1.53E-01 1.2241 3.498E-01 5.561E-01 6.23E-01 7.161E-01 7.427201 7.572E-01 7.622-01 7.618E-01 7.87E-01 7.896E-471 7.88E-01 7.944E-01 8.112E-01 7.24E-01 8.092-01 8.23E-01 8.260-41 
35010 1.202400 1.102403 1.072400 1.022400 9.66E-01 9.412-01 9.22-01 9.160E-01 1.22-01 11.9970-01 8.879E-01 8.727E-01 8.72E-01 1.92E-01 8.26E-01 1.549E-01 1742-01 8.36E41 1.777E-01 

00 90 100 200 300 400 500 1000 2000 3000 5300 10000 30300 40000 30000 100000 200000 500000 1000000 
5000 1.01240 1.022E400 2.030E+00 1.219E400 1.467E400 1.499E400 1.469E+00 1.222400 1.736E-01 8.872-01 8.406E-01 7.843E41 6.47E-01 6.120E-01 5.784E-01 4.038E41 2.33E-01 2.2E-01 3.092E-01 

10000 9.952-01 9.89E-01 9.935E-01 1.194E403 1.3710400 1.380E400 1.341E400 1.1680400 9.096E41 8.207E-01 7.673E-01 4.9111E-01 5.452-01 5.147E-01 5.002-01 4.512-01 3.99E-01 4.321E-01 3.371E-01 
15000 9.882E-01 9.926E41 9.954E-01 2.151E400 1.2601400 1.2570400 1.245E40 1.24E03 8.766E-01 7.837E-01 7.270E-01 4.52-01 4.765E-01 4.772-01 4.604E-01 3.039E-01 3.2E-01 3.919E-01 6.537E-01 
23037 9.442-01 1.483201 1.537E-01 1.092400 1.142E403 1.13E+00 1.121E40 1.022400 892E-01 7.142E-01 6.53E201 3.904E-01 4.376E-01 3.90201 4.334E-01 3.377E-01 6.71101 7.10E-01 7.363E-01 
25000 9.35E41 9.455E-01 9.619E-01 1.012E400 1.017E400 9.824E42 4.553E-01 8.532E-01 7.751E-01 7.205E-01 6.847E-01 6.137E41 4.272E01 4.093E44 4.141E-01 3.965E-01 7.457E431 7.294E-01 6.8622 
30000 9.432201 9.27E-01 9.411E-01 1.031E400 1.024E400 9.969E-01 9.69E-01 8.802.01 7.402-01 6.7440-01 6.391E-01 5747E-01 4.412-01 4.240-01 4.664E-01 6.42E431 8..262-01 1.368E-01 11.096E-01 
33000 1.176E400 1.17E410 1.167E400 1.012400 9.977E41 9.659E-01 9.32E-01 4.7412291 0.000E40 -2.219E-01 -2.12E-01 1.084E01 9.373E-01 1.13140 1.14E40 1.2970400 1.327E00 2.'.1820400 1.37E400 
202 9.302-01 9.373E-01 1.23E-01 9.27E-01 9.402E41 8.92E-01 1.607E-01 7.849E41 7.423E-02 4.772-01 6.22-01 5.791E01 4.603E-01 4.692-01 4.715201 6.472E-01 8.12141 7.292-01 7.479E-01 
40000 8.67241 8.695E-01 8.79244 1.548E-01 1.732E-41 8.130E-01 7.871E-01 7.282E-01 6.8202431 6.662E-01 6.374201 3.946E-01 4.349E-01 4.509E41 5033E-01 7.302-01 1.963E41 8.3EE01 7.381E-01 
4502 8.903E-01 8.94400!7.991-01 8.29E-01 7.782-01 7.12201 4.602-01 6.2141 6.332-01 6.22-434 6.87241 6.212E-01 3.218E41 4.707E01 5311E-01 7.393E-01 1.06E41 1.210001 4.592-411 
EOM 7.951-01 1.387201 1.519E-01 9.232E01 7.931E-01 7.123E01 4.660201 6.071E-41 6.552-01 6.431201 6.391E-01 4.107201 4.642-01 3.03E-01 4.881E-01 7.708E41 9.481E-01 11.389E-411 7.165E01 
2009 1.042-01 8.902-01 4.9560-01 8.454E01 7.620E42 4.1181204 6.342-01 4.7870-01 6.76E-0t 4,307E41 6.412001 3.969E-01 4.872E-01 4.69E-01 3.820E-01 7.732-01 9.333E-01 1.462-01 6.22-01 

NI 1 2 3 4 3 4 7 1 9 10 14 18 20 z 30 40 50 60 70 
5000 5.541E41 7.32E-01 8.352-01 9.10E-01 9.664E-44 9.981E-01 1.019E400 1.02E+00 1.031E400 1.042E403 1.05E42 2.0510400 1.05E410 1.042E40 11034E40 1.23E403 1.013E403 1.02E40 1.002400 

10000 3.821E01 6.26E44 7.677E41 8.76E-01 9.439E-01 9.947E-01 1.017E400 1.025E40 1.039E400 1.05E400 1.355E40 1.045E403 1.03E40 1.047E403 1.027E400 1.013E403 1.014E403 1.002410 9.433E-01 
1502 1.024E400 1.001E+00 1.011E40 1.011E40 1.012400 1.019E400 1.01E40 1.017E40 1.027E2 1.010E400 1.036E40 1.025E400 9.733E-01 9.046E-01 9.91E-01 9.138E-01 9.109E41 9.772-01 9.739E-01 
20000 3.23E41 3.262-01 4.660E-01 7.701E-01 1.42E-01 8.625E-01 1.152-01 8.017E-01 9.07E-01 9.172-01 9.302-01 9.214E-01 9.221E-01 9.392-01 9.241E-01 1.191E-01 9.203E-01 9.172-01 9.2201 
25000 9.574041 9.962-01 9.842-01 1.92201 0.750E-411 9.823E-01 9.781E41 9.791E-01 9.6670-01 9.772-01 9.402E-01 9.323E41 9.416201 9.224E-01 9.346E-01 9.692E-01 1.25E-01 9.410E-01 9.392E-01 
Tao -7.396E-01 -5.894E-01 -4.993E-02 1.809E-01 3.672E-01 4.891E41 3.579E-01 5.9770-01 6.232E-01 6.512-01 7.195E01 2.630e01 7.63E-01 8.222E-01 8.7970-01 8.151E-01 9.451E-01 9.11110-01 9.112-01 
30000 1.984E-01 519E-01 6.533E-01 7.742-01 1.4070-01 8.700E-01 8.905E-01 9.1110-01 9.223E-01 1.107041 9.268E-01 1.362-01 9.2140-01 9.18E-01 1.912-01 9.10E-01 9.017E-2 9.114E-01 9.1300-01 
35000 1.224410 1.192400 1.142400 1.073E400 1.029E440 1.002400 9.89E1E-01 9.26001 9.632-471 9.71E-01 9.364E-01 9.44E-01 9.54E-41 9.2e3E41 4.353E-01 9.609E41 9.130001 9.511E41 7.311041 

80 90 100 200 300 400 530 120 2000 3300 3003 10000 30000 40000 50000 100000 200000 500000 1000000 
3000 1.02E400 1.004(400 1.0140400 1.207E403 1.402400 1.43E40 1.402403 2.19E40 9.351E-01 1.752E-01 8.32241 7.731E-01 6.182-01 5901E-01 5634E41 4.201E-01 2.67201 2.892-01 31410E-01 

1020 1.034E400 1.000E4420 1.4100E4430 1.273E400 1.419E400 1.414E403 1.387E400 1.186E40 8.939E-01 7.827E-01 7.263E-01 6.578E-01 3.192-01 4.85201 4.804E-01 4.71E-01 4.797E41 52201 6.0340-01 
15000 9.762201 9.89241 9.062201 1.112400 1.198E40 1.199E400 1.141E400 1.017E400 8.2117E-01 7.45201 6.193E01 6.12E-01 4.513E01 4.13E-01 4.171E-01 3.142E-01 6.067E-01 4.32201 6.1159E-01 
20000 9.161E-01 9.212-01 9.311E41 1.032E00 1.03240 1.028E400 1.014E403 1.856E-01 7.70E-01 7.033E-01 4.613E-01 5874E-01 4.114E-01 4.062-02 3.992-01 3.673E-01 7.406201 7.21E-01 7.121E41 
25000 9.472-01 0.449001 9.722E-01 1.03240 1.047E400 1.007E40 9.9210-01 9.00X-01 7.38E41 4.61E41 6.245201 3.762-01 4.209E-01 4.051E-01 4.536E-01 6.215201 8.023E01 1.191E-01 7.731E-01 
27500 9.114E-01 8.987201 8.49E-01 1.734E-02 4.22E41 4.967E-01 -7.130E-01 -3.172E-01 4.107E-01 -3.144E-01 2769E-01 -2.432-01 -6.472-02 8.674E42 1.10201 5812001 9.143E-01 6.192-01 2.482-01 
30000 9.206E-01 9.216E-01 1.2390-01 1.094E400 1.12E400 1.1124410 1.074E40 9.21E-01 7.471E41 6.29E-01 6.039E41 542E-01 4.22E-01 3.789E01 4.187041 6.912E-01 9.075E-01 9.052-01 8.7412-14 
35000 9.306E-01 9.441E-01 9.509E-01 1.049E40 1.0500402 1.003E40) 9.5722201 1.142-41 7.024E-41 5979E-01 5609E-01 5210E41 4.236E41 4.6340-01 5167E-01 7.431201 1.6770-01 9.38201 8.274E-2 

TABLE 1C.2 



FIR 
c:OE:F=F7 11-  

2 
FOR 

3 
CtiFt3:EES3 

4 	5 
ON 

6 
COOLING 	14 -17 CC31•401-  

7 	8 	9 	10 	a 
EMJF:NILJP,  
a 	a .15 0 SC 60 70 

5000 1.22744 1.302E+00 1.2900400 1.133E+0) 9.427E-01 7.''91. -01 4.066E-01 5.479E-00 	5.035E-01 4.757E-01 4.996E-01 5.220 -01 5.690E-01 6.711E-01 8.4551E-01 i.0?9E0,3 1.293E00 1.511E+00 1.66e40 
NOV 1.09E440 1.2111:400 1.206400 2.02E.00 8. 99E-01 6.E5151EM 5.951E-01 3.2676-01 	4.6691EN 4.61ME0l 5.00E01 5.43E-01 6497E41 7.102E-01 Eurieln 1.07E100 1.304E440 =OM Lame 
now 940E01 1.067E+00 1.061:40 8.1933E-01 7.302IE01 6.046E-02 5.0426-01 trw-im 4.60e-I1 4.718E-01 4.1116E-01 LIDER 7.101E01 8.0E-01 1.3CE00 1.317E400 1.52060 1.676E+0 
20000 9.351EM 1.0656.00 1.041 26x400 7.129E-01 5.1996-01 5.093E-01 4.8M-01 4.5711-01 4.6826-01 4.9:4E-01 &MEW 6.041-01 Lmum 8.902E-01 1.1346400 1.325:400 lzmo Lximmo 
25000 &MEM 9.4301EM tun&o: 6.444E-01 5.446E-0: cam.m 4.463E-01 	4.631E-M 4.5716-01 &MEM 3.5726-01 &MEM LIKEN 8.950E-01 1.1356400 1.3131:400 LERNA 1.6166400 
30000 BAWER 9.6401E01 9.245E-01 LEMEA 6.527E01 5606E-01 4.774E-01 4.633E-01 	4.415E-01 4.570E.01 5144E01 5.7766-01 6.211E-41 7.6740E-01 8.994E-41 3122600 1.32516400 1.517E40* 1.70E400 
I010 8.356E-01 9.5921-01 9.207E-01 7.991E-01 6.472E-01 5.656E01 4.666E-01 tMISEN &MEN CYMEN 5.2876-m 5.614E-01 7.299E-01 9436E-01 1.1186400 Lmamo 1.514E40 1.700E+00 
35000 7.891E-01 6.74e-01 8.336E-01 7.093E-01 &MUER 4.578E-o1 4.355E01 	4.219E-01 4410E-01 5.179E-01 &MEM 6.4126-I1 7.445E-01 9.0426-01 LooNa 1.3156400 1.531E400 1.70e400 
40000 7.6851E01 8.621E-01 LImEm 7a56E-01 &AMEX Lacm cm:* 4.516E01 	4.1751E-01 4.5114E-01 3.0366-01 5706E-01 6.3E1-01 7.307E1 9.064E-01 1.126E400 1.34M.00 LEONA 1.6991:40 
45000 7.370E-01 8.06E-01 7.850E-01 6.679E-01 5.71Z-41 4.925E-01 4.571E-01 4.261E-01 	4.6"87£-01 4.443E-01 5.183E-01 5.664E-01 6.295E-01 7.396E-01 9.034E-01 1.135E+00 1.305E400 1.521E440 1.707E400 
50000 7.4:410E01 8.269E-01 8.011-I1 6.916E-01 5E7E-401 5040E-01 4.ee-01 4.2961E01 4.226E01 4.507E-11 5.113E-41 5616E-I1 &MEM 7.412:01 taGEN Luaxo 1.324600 1.316:400 1.06004 
55000 &MEM 74591E-01 7.I2E01 6.479E-01 &SIREN 4.1179E-01 4.21E-01 4.256E-01 	4.232E-01 CRUER &OMEN 5.6291E01 6.3041EM LINER 9.040101 1.11000 1.313E00 1.511116400 1.7311:440 
60000 7.070E01 7.9546-01 7.496E-01 6.702-01 5.1.40E02 5064E01 4.474E-01 4.410EH1 	4.194E-01 4.477E-01 5.206E01 5607E01 6.2406-01 7.49E-01 UMEM 1.1066400 1.3116+00 1.4166400 Lnavo 

80 90 100 200 300 400 500 1000 	2000 3000 5000 10000 30000 40000 50000 100000 200000 540300 
5000 1.903E400 2.124E10 2.771E400 2.287E400 8.462E-01 4.145E-01 2.901E-01 2.37E-01 	1.711E-01 1.714E-01 2.801E-01 5.402E01 8.374E-01 9.349E-01 9.742E-01 4.539E-01 3.659E-01 6.481E11 

10000 1.87E400 2073E400 2.933E400 1.858E10 7.687E-01 5.097E-01 5227E-01 4.977E-01 	3.213E-01 2.353E-01 3.365E-01 6.267E-01 9.722E-01 1.039E403 1.149E+00 6.24E-01 3.63E-01 5.751E-01 
15000 1.895E400 2.05E400 2.46E+0 1.681E403 7.357E-01 5802E-01 4.242E-01 4.477E-01 4.102E-01 2777E-01 3.774E-01 6.834E-01 9.661E-01 1.066E400 1.177E400 6.55E-01 3.398E-01 5.257E-01 
20000 3.806E400 2.030E400 2.402E400 1.6046400 7.243E01 5.952E01 4.912E01 7.348E-01 	4.762E-01 3.096E-01 4.0522141 7.301E-01 9.70E-01 3.0211E10 1.159E+00 6.417E-01 3.222E-01 5.031E-* 
25000 1.877E400 2035903 2.355E+40 1.569E400 7.649E-01 6.281E-01 7.221E-01 8.05E-01 5.237E-01 3.360E10 4.277E41 7.61E-01 1.000E4430 1.057E+00 3.118E400 6.01E-01 3.12E-01 4.917201 
30000 1.861E400 2010E400 2341E400 1.566E440 7.511E-01 6.502E-01 7.4956-02 8.251E-01 5.493E-01 3.480E-01 4.464E-01 7.920E-01 1.012E400 L049E400 1.07E400 5165E-01 3.164E41 5.00E-01 
33000 1.868N0 2.00E10 2329E10 1.562E404 7.95E41 6.62E-01 7.616E-01 8.445101 5637E-01 3.554E-01 4.552E01 8.03E-01 1.012E+00 1.035E400 1.04E400 540E-01 3.149E-41 5067E-01 
35300 1.869E400 2009E440 2342E400 1.5706400 8.02E-01 6.661E-01 7.856E-01 9.024E-0E 5.959E-01 3.511E-01 4.253E* 7.591E-01 9.719E-01 3.036E403 1.033E400 5204E-01 3.114E-01 5.244E-44 
40000 1.811E00 2014E400 2.3376403 1.5e2E+00 1.234E-01 6.872E-01 8.00Z-01 9.096E-01 6.175E-01 3.630E-03 4.402E-01 7.736E-* 9.681E-01 1.034E10 9.956E-01 4.925E10 3.147E41 5.323E11 
45000 1.850640 2003E400 2319E4430 2.608E400 8.4776-01 7.00eE-01 8.102E-01 9.15E-01 6.212E01 3.696E-01 4.47E-01 7.8e6E-01 9.699E-01 1.006E10 9.571E-01 4.447E-01 3.203E-01 5.511E-01 

I•••• 50000 1.e162400 2007E440 2329E.0 1.41600 8.720E-01 7.21E01 8.10EE-01 9.2251-01 6.087E-01 3.70X-01 4.376101 7.9e1E-o1 9.857E-01 9.817E•01 tZWER 4.386E-01 3.3006-41 5764E-01 
c") 93700 1.821E400 1.995E10 2370E400 1.651E400 8.996E-01 7.416E01 8.18E-01 9.156E-01 6.11E-41 3.664E-01 4.643E01 8.1096-04 9.7271-01 9.8e3101 8.865E-01 4.145E-01 3.39E41 5960E-01 
10 40000 1.1116E400 1.991E440 2.326E440 1.660E400 9.217E-01 7.620E-01 8.1912-01 9.096E-01 6.17E-01 3.684E-01 4.699E-01 8.19E-01 9.782E-01 9.44E-01 8.62E-01 3.941E41 3.477E-01 6.145E41 

AR 1 2 3 4 5 6 7 8 9 10 16 18 20 25 30 40 50 60 70 
5000 1.170(400 1.275E+00 1.2671400 MONA 8.797E-01 LOCREM 5.E32E01 &MEM 5001E-01 4.7201E01 &MEN 3.412E-01 3.843E01 &MEM LEMEN 1.0771:40 1.2141:40 1.50e00 1.74000 

10000 9.9601E01 WORN* 1.0137E400 tamE-ot 7.51191E01 6.141E41 4.9406-01 =AEA 4.707101 cuaNt samst &MEN MOHR 7.1=-IR LARIEW 1.10:40 1.3156100 1.5006400 1.7410E400 
15400 &MEM 9.715E-11 9.266E-01 7.6=-01 4.4601E01 &MEM tni,&ln 4.803101 tum:ft 4.5721:01 5400E-01 4.17X-01 6.3112-01 LEMER 9.014E-01 1.120E00 1.2111:070 1.51161:40 LAM* 
20000 LINE-02 9.649E-01 9.2611E01 740E01 6=1E01 &WEN 4.6061E01 4.2,16E-01 4.50EN 4.594E01 4.E0ER SAME* 6493E01 LEMEN 9.0401ER 3.E9E400 1.3306400 1.5111:400 1.702E400 
MR 7.91101E01 8.8119E-01 SAUER 7.166E-01 &MEM &MEN 4.6611E01 4.219E-01 4.372E01 CSCE-IR &AMEN 5.621E-01 6.316E-01 LEMER 9.077EM 1.1261:400 1.313D00 1.5211N70 1.7056.00 
27500 7.9246-01 RAMEN 8.429E41 7.2149E01 6.0171:41 savirrIn kgmeln 41.3676.1 4240E01 4.569ER LmmEit 5.S 	-41 &MIEN 7.257E41 LAOER 1.154E0 1.309E400 1.323E000 3.7026.00 
30000 7.460601 8.1111E-01 7.7066-001 6.54e-01 5.427601 4.632E03 4.40E01 4.142E-01 4.039E-01 4.442E41 4.9961E3 120E01 4.164E01 LAREN 9.1572-01 1.10600 1.3117600 1.21E100 1.7061000 
35000 6.746E-01 7.6721-01 7.07E-41 6.087E01 LAMER 4.626IE01 MEEK 1996E-01 4.209E-01 4.369E-01 4.94E-01 sam-ot 4.185Eum 7.512601 9456E-01 1.115:400 1.319E400 =IMO LAMM 
40000 7.099E-01 LEMEN 7.31171E01 &MEM 5.3141E01 4.7611E01 4.4061E01 4.0110E-401 4.109E-01 &COEN &AMEN &MEM 6.=-01 7.463EN LEMEK 1.1436400 1.219E400 1.3511:400 1.695E00 

160 90 100 200 300 400 500 1000 2000 3403 5000 10000 30000 40000 53000 100000 200000 500000 
3000 1.916E400 2.0946400 2713E400 2096210 7.501E-01 3.999E-01 3.293E-02 2862E-01 1.9646-02 1.931E-01 2915E-01 3.616E-01 8.736E-431 9.960E-01 1.0796400 5.350E-01 3.365E-01 5332E-01 

10000 1.895E400 20192400 2524E10 1.744E10 6.922E-01 4.776E-01 3.366E-01 5.229E-01 3.530E-01 2.513E-01 3.506E-01 6.592E-01 4.441E01 1.079E+00 1.222E400 6.872E-01 3.201E-01 5037E-01 
15000 1.909E400 2027E+00 2384E400 1.557E400 6.906E-44 5.457641 6.54E-01 6.935E-CI 4.44Z-31 29612-01 3.907E-01 7.104E-01 9.916E-01 1.082E•410 1.228E+00 6223E-01 2955E-01 4.627E-01 
20000 1.878E400 2.034E400 2313E400 1.501E400 7.090E01 6.071E01 4.976E-02 7.100E-01 5036E-01 3.77E-01 4.211E-01 7.536E-01 1.030E400 2.082400 1.187E400 6.439E-01 2804E-01 4.49E-01 
25000 1.558E10 2.01E400 2301E400 1.488E10 7.514E-01 6.215E-01 7.390E-01 8.171E-01 540E11 3.457E-01 4.449E-01 7.89E-01 1.034E400 1.0896400 1.13E490 5.931E11 2.784E* 4.61E-01 
27500 1.870E400 1.9906400 2.292E400 1.485E400 7.4372-01 6.72E-41 7.515E-01 8.394E-01 5.587E-01 3.52E-01 4.515E-01 11.03E-01 1.035E440 1.065000 1.109E10 5.642E-01 2767E-01 4.673E-01 
30000 1.879E400 2.025E400 2.385E+00 1.622E400 7.853E-02 6.341E-01 7.370E-01 8.160E-01 5.361E-01 3.461E-01 4.472E-01 7.887E-01 9.935E-01 1.055E403 1.050E400 5.723E-02 3.047E41 3.132E-01 
3500 1.878E400 2.02E400 2.351E+00 1.596E400 8.121E-01 6.62E-01 7.6166-01 8.640E-01 5724E-01 3.621E11 4.604E41 8.057E-01 1.01E400 1.0316400 9.897E-01 4.747E-01 3.484E-02 5.206E-01 
44000 1.563E400 2.014E10 2.3331400 1.595E10 8.3306-02 6.727E-01 7.981E-02 8.857E-01 6.06E-01 3.712E-01 4.677E-40 8.17E-02 2.000E400 1.034E400 9.457E01 4.323E-01 3.092E-41 3.4216-01 

TABLE 1C.3 



IN 1E t_37" S ../ 19 "r U 
?WFt 	1 	2 

'VS 
3 

COIC4L- I MG 
4 	5 	6 7 a 9 10 16 13 20 25 30 40 50 60 70 

5000 4.451E+05 4.00E+05 3.954(405 3.981E+05 4427E45 4.064E403 4.107E405 4.147E405 4.18%405 4.10E+05 4.337E405 4.444E+03 4. 4E6E45 4.571E+05 4.434E+05 4.711E+06 4.744E+05 4.752940 4.74E+05 
10000 2. 816E 406 1.804E+06 1.918(406 1.563"406 1.56E+06 1. 36%4  06 1.577E+06 1.585E406 1.572E06 1.549E+06 1.627E406 1.634E+06 1.619E+06 :m6E.06 1.649E+06 1.443E+06 1.629E46 1.611E406 1.572E+06 
15000 1.598E+07 8.445E406 6.786E406 6.346E406 6.171E406 6.055(404 5454E406 5.856E406 5.766E406 5.676E46 5.194E46 5. 0406 4.920E+06 4.622E+06 4.367E+06 3.962406 3.6E4E+06 3. 44%406 1777E406 
20000 4.561(407 2•627447  24 40E47  24 264(407  24194E+07 2.119E+07 2.05E407 2.001E407 1.946E+07 1.892(407 1.609(407 1.E,5E+07 1.452E407 1.285E407 1.144E47 9.326E406 7.834(406 6.786E+06 6.045E+06 
25000 1.09%+08 7.647E+07 4.763E+07 6.404E407 6.164E47 5.954E+07 1.757E47 5.569(407 5.537E+07 5.212(407 4.285E47 4.02E+07 3.79%407 3.241E+07 2.794E407 2.11E+07 1.647E407 1.32$+07 1.099E47 
30000 2.366E48 1.776E408 1.606E408 1.527E48 1.461E48 1.416E48 1.346E48 1.31E48 1. 272E+08 1.229E408 9.954E407 9.298(407 8.671E407 7.31E407 6.198E47 4.503E+07 3.339E407 2.539407 1.99E+07 
33000 3.472E408 2734E408 2.505E408 2.3(89408 2297(408 2.214E408 2.135E+08 2.069E+08 1.994E48 1. 91%448 1.542(408 1.439E+08 1.341E400 1.126E40B 9.480(407 6.790(407 4.946E+07 3.6871407 2.813E+07 
35000 2.500e08 1.926E40 1.739(4041 1.653E48 1.590E400 1.533E408 1.47E48 1.428E448 1.37E+08 1.331E48 1.0e0e0e 1.008E409 9.414E407 7.954(407 6.744E407 4.91E407 3.05(407 2.739(407 2192E+07 
40000 4.572E408 3.614E4013 3.316E408 3.161E408 3.04E408 2.925E408 2.824(408 2.723(400 2.626(408 2.532(400 2041E400 1.900E408 1.770E408 1.484E408 1.248E408 0.904E407 6.452(407 4.776E47 3.622E407 
45000 7.398e0e 1..153E400 5.722E408 5.470E44043 5.242E+08 5.069E408 4.885E408 4.70E008 4.53/040e 4.372E4478 3.511E40 3.265(408 3.037E+08 2.536E+00 2123E+08 1.499E408 1.071(406 7.782(407 5.776E407 
50000 1.161E+09 9.94%400 9.311E440 8.913E408 8.574E4043 8.258E+08 7.956E408 7.665E400 7.385E+08 7.116E48 5.701(400 5.277E408 4.92E+08 4.103E+08 3.426E403 2.4020408 1.703E+08 1.23E41 8.770E407 
55000 1.687E409 1.489E409 1.406E+09 1.347E409 1.296E409 1.248E409 1.202E409 1.158(40! 1.116E49 1.075E409 8.603E408 7.990E48 7.42E408 6. 181E440 5.154E408 3.60E+08 2.546948 1.823E408 1.32E493 
60000 2.415E409 2.163E409 2.047E+09 1.964E+04 1.969(409 1.819E409 1.751E409 1.687E49 1.622049 1.565E409 1.252E49 1.163(409 1.090E409 8.984(+08 7.492E408 5.234E+08 3.697E48 2. 43E408 1.911E49 

80 90 100 200 300 400 90 1000 2000 3000 5000 10000 30000 40000 50000 100000 200000 500000 1000000 
5000 4.7219406 4.703E405 4.678E405 4.422E46 4.217E405 4.049E405 3.9088(445 3.431E40 2.774E405 2.719E405 3.345E405 1.680E405 6.942E404 5.342E404 4.411E404 2.72%404 2299E404 1.%5(404 1.613E404 

10000 1.573E406 1.04E406 1.537(404 1.396E406 1.272E406 1.207E06 1.140E06 7.145E4435 7.328E405 6.524E405 5.501E405 3.731E405 1.346E405 1.012E40 8.323E404 5.251E404 4.195E+04 3.151E404 2.224E404 
15000 3.150E406 3.051E406 2.977E+06 2576E406 2151E406 2.177E406 20E406 1.586E+06 1.7101406 1.000E406 1.155(405 46294E405 2.352(405 1.653E405 1.594E405 1.151905 9.344E404 6.736E401 3.564E+04 
20000 5.517E406 5.135E406 4.855E06 3.030E406 3.505E406 3.2213E406 3.00%406 2317E406 1.785(46 1.575E+06 1.528E406 9.247E405 3.790E+05 3.122E405 2.7115E405 2190E4415 1.799E4415 1.130(405 5.748E404 
23000 9.415E+06 8.31E406 7.531E404 5.310(406 4.74E406 4.357E406 4.050E406 3320E06 2.400E406 2.127E406 1.8000406 1.770E406 5.686E+06 4.857E+05 4.441E405 3.665E+05 3.017E45 1.870(405 8.320E404 
30000 1.608E407 1.344E407 1.160E407 6.940(+06 6.160(406 5.636(406 5.711E406 4.12E406 3.230E46 2.062(406 2.418E406 1.706E406 7.594E405 6.990E405 4.477E40 5.50E435 4.571E+05 2774E40 1.25E45 
33000 2214E407 1.801E+07 1.514E407 8.185(406 7.242E406 6.662E+06 4.223E46 4.924E406 3.894E4456 3.451E+06 2902E406 2.020E406 9.53E405 8.4289405 7.849E•06 6.758E405 5.624(405 3.3930405 1.515E405 
35000 1.77E47 1.492E407 1.2911+07 7.72E+06 6.783E406 6.174E406 5.710E406 4.346E46 3.321E06 2.926E406 2477E406 1.764E406 8.560E405 7.520E+05 4.955E405 5.943E405 4.941E405 2.990E405 1.357E405 
40000 2.01E4(11 2.27E+07 1.84E407 9.756(406 8.533E406 7.790E404 7.248E404 5.652E406 4.413E+06 3.096E406 3.773E406 2292E406 1.11%406 9.914E405 9.291E4435 8.024E405 6.682E405 4.023E405 1.782(405 
45000 4.398E407 3.449E+07 279E407 1.267E407 1.109E47 1.021E407 9.58E406 7.499E444 4.160E406 5.436E406 4.49994% 3.023E46 1.406e06 1.254E406 1.1e2e06 1.030E4436 8.590E405 5.141E405 2.247E405 
50000 4.724E407 5.19E407 4.121E07 1.710(407 1.5099407 1.406E407 1.330E407 1.109E+07 9.099E+06 8.004E404 6.499(4% 4.167E406 1.741(4% 1.546E406 1.459E+06 1.279E406 1.06E406 4.360(405 2741E+05 4... 

7 
4 55000 9.031E407 7.563E407 5.966E407 2.395E+07 2.141E407 2. 017947 1.927E407 1.656E4437 1.332E47 1.213E47 9.666E406 5.868E404 2124(+06 1.868E4% 1.760E406 1.550E406 1.294E406 7.674E40 3.274E405 

4.-.4 60000 1.42E+00 1.000(408 8.561E407 3.441E407 3.120407 2.971E407 2. 86X+07 2. 519E407 2. 12E47 1.862E+07 1.461E407 8. 45%406 2.605E406 2. 244E406 2.112E+06 1.864E406 1.55E+04 9.181E405 3.876E405 
CD 

DR 1 2 3 4 5 6 7 e 9 10 14 18 20 25 30 40 50 60 70 
5000 5.835E+05 4.940(406 4.604E405 4.703E45 4.757E405 4.816E405 4.871(405 4.721E40 4.9130(405 5.09(405 5.274E405 5.339E+05 5.357E405 5.512(405 5.607E405 5.709E405 5.757E45 5.769(405 5.760(405 

10000 5.043E406 2954E406 2.339(406 2206E406 2.172(406 2366E+06 2.1600406 2156E404 2151E40 2147E4.06 2117E+06 2106E+06 2095E+06 2047E406 2039E+06 1.967E+06 1.939E+06 1.836E406 1.861E404 
15000 2253E407 1.291E407 1.064E47 1.002E+07 9.718(406 9.485E406 9.274E406 9473E06 8.8799406 8.692E406 7.696E406 7.407E406 7.137E406 6.5E1E+06 4.037E406 5.247E46 4.605E406 4.287E+04 3.9889+04 
20000 7.243E407 4.572E+07 3.910E+07 3.677E+07 3.5E1E407 3.423E407 3.31E407 3.214E47 3.116E407 3.021(407 2521E407 2.377E407 2.244E407 1.951E407 1.707E47 1.336E47 1.073E407 8.992E406 7.740E406 
25000 1.734E443 1.230E48 1.094E48 1.1136E400 9.960E407 9.60E407 9.277E07 8.959E+07 8.654E+07 8.359E407 6.804E+07 6.366E407 5. 955E+07 5.053E4407 4.30E+07 3.173E+07 2.394E407 1.8589407 1.480E407 
27500 2.5320408 1.986E441 1.7011400 1.616E48 1.5549408 1.49E409 1.445(408 1.394E4421 1.346(408 1.299E+08 1.051E48 9.977E407 9.151E47 7.714E407 6.524E+07 4.724E407 3.495E407 2641E407 2057E47 
3000 1.902E4041 1.368E08 1.222E4043 1.199(408 1.114E408 1.075E48 1.037E48 1.002E40B 9.475E47 1.345E407 7.606E+07 7.104E+07 6.647E407 5.01407 4.797E407 3.526E407 265E+07 2051E407 1.06E07 
35000 3.537E48 2.8150440 2591E408 2468E+08 2.374E4043 2.293E48 2.207(401 21286408 2. 053E441 1.900E+08 1.577E48 1.40E4013 1.387E408 1.164E400 9.805E407 7.024E+07 5.118E407 3.811E407 2.912E407 
40000 6.574E48 5.393E408 4.991E408 4.767E48 4.585E48 4.417E418 4.256E48 4.102(408 3.954E08 3.811E443 3.060(408 2846E+08 2647E+06 2.212E408 1.852E48 1.308E448 9.357E+07 6.804E+07 5.061E407 

80 90 100 200 300 400 500 1000 *2000 3000 5000 10000 30000 40000 50000 100000 200000 500000 1000000 
5000 5.73E40 5.709(405 5.477E405 5.340E405 5.064E+05 4.617E405 4.645E405 4.000E406 3.401E+05 3.094(405 2651E+05 1.892E405 7.482E404 5.49E404 4.6629404 2802E+04 2.307E404 1.995E404 1.701E404 

10000 1.1330E406 1.801E404 1.776E406 1.604E46 1.483E406 1.387E406 1.307E406 1.045E406 8.371E405 7.445E405 6.265E405 4.296E405 1.7E1E405 1.157E405 9.608E404 4.251E4% 4.999(44 3.623E404 2434E+04 
13000 17171406 3.610(406 3.486E406 2.957E406 2692E4% 2 49E+06 ' 2321E406 1.796E46 1.386E46 1.222E406 1.025E406 7.104E405 2.747E45 22006405 1.520E45 1.435(405 1.165E405 7.631E404 4.164E404 
20000 4.860E404 4.235(406 5.785'9406 4.395E406 3.95E406 3.640(406 3.3137E406 2.606E+06 2.008E406 1.77E406 1.497E406 1.051E406 4.508E405 3.785E45 3.421E40 2762E405 2777E+05 1.419E405 4.731E404 
25000 1.232E47 1.053E407 9.280E404 5.992E+06 5.342E406 4.906E406 4.567E406 3.547E406 2.760(406 2443E406 2.068E+06 1.463(406 6.779E405 5.874E+05 5.422E+0 4.558E405 3.791E+05 ' 2.307E405 1.063E+06 
77500 1.04E407 1.371407 1.190E47 4.941E406 6.16E406 5.463E406 5.778646 4.130E406 3.236E+06 2.867E46 242E406 1.710E406 8.083E405 7.079E405 6.531E+05 5.603E+05 4.656E405 2822E405 1.277E405 
30000 1.348E407 1.147E07 1.00E407 4.352E406 5.429E406 5.156E06 4.797946 3.736E406 2.910E+06 2. 583E405 2.183E06 1.536E+06 7.031E405 6.087E40 5.620E+76 4.738E+05 3.937E+05 2401E+06 1.103(405 
35000 2.29%47 1.864E+07 1.566E401 8.393E406 7.375E+06 6.762(406 6.303(4% 4.979E406 3.933E+06 3.483E+06 2.92E406 2.03E+06 9.591E405 8.456E05 7.903E+05 6.80E405 5.669E405 3.421E406 1.5276+05 
40000 1661E407 3.0350407 2.461407 1.1339+07 9.952E+06 9.18E406 8.619E+06 6.999E+06 5.631E46 4.977E+06 4.124646 2.774E406 1.265E+06 1.124E46 1.464(406 '9.23E405 7.705(405 4.617E45 2.021E+05 

TABLE 1C.4 



P 
P6R 

COEFFT 
1 	2 

F" 	F"-% 
3 

NELJTONS 
4 	5 	6 

ON 
7 

E11_110.11.1P• 
19 20 25 30 40 50 4) 70 

5000 2.661E+00 2.17003 201140 1.973E40 1.92E400 1.948E400 1.941E+00 1.934(40) 1.926E400 1.92E+00 1.538E400 1.07%400 1.865E11 1.848E400 1.831(400 1.80E400 1.700E400 1.761E00 1.747E10 
10000 4.20 40 3.813E400 3.567E00 3.456E4430 3.27E400 3.331E+00 3.277E400 3.724E+00 3.174E400 3.124E+00 2.863E400 2.784E10 2.711E+00 2.546E440 2.402E400 2.171E+00 1.999E400 1.871440 1.781E400 
15400 3.646E400 4.192E+00 4.398E10 4.421(400 4.391+00 4.354E03 4.311400 4.270E10 4.273E400 4.185(400 3.93000 3.846E+00 3.762E400 3.554E10 3.354E400 2.976E+00 2.64E410 2.15E400 Lizeoo 
20300 3.437E+00 4.459E403 4.633E400 4.661E400 4.450E4430 4.630E400 4.606E400 4.537E10 4.561400 4.541E10 4.394E+00 4.341E+00 4.2=400 4.146E400 3.994(400 3.670E400 3.331E400 2.99E400 2.67%400 
25000 4.21E400 4.632(400 4.744E400 4.766E400 4.760E400 4.752E/0 4.739E400 4.77140 4.712E400 4.701E10 4.61%400 4.586E400 4.554E440 4.467E400 4.371E400 4.145E40 1.876(400 3.575E400 3.256E03 
30000 4.024E+00 4.526E400 4.664E+00 4.692E400 4.697E400 4.691E400 4.686E400 4.681E400 4.675E400 4.662E400 4.613E440 4.594E400 4.575E400 4.521E0 4.455E+00 4.309E400 4.122E400 3.030E400 3.64E400 
33600 1.047E400 -5.954E400 -4.201+00 -6.752E10 -6.252E10 -6.247E400 -6.239E400 4.219E400 4.212E410 -6.183E+00 -6.103E+00 4.05E400 -6.013E400 -5.907E400 -5.767E400 -5.499E400 -5.141E400 -4.721E403 -4.230E40 
35030 4.205E400 4.711400 4.934(400 4.857E400 4.854E400 4.849E400 4.814E400 4.934(400 4.829%40 4.819E400 4.767E440 4.747E400 4.720E400 4.670E400 4.609E40 4.453E400 4.254E400 4.029E400 3.761E+00 
40000 4.086E400 4.511E400 4.632E400 4.656E00 4.69E400 4.657E00 4.653E400 4.449E440 4.642E10 4.636E400 4.606E+00 4.597E10 4.584E400 4.549E400 4.511E400 4.417E400 4.299E400 4.145E400 3.962E400 
45000 4.277E400 4.352E400 4.621E00 4.634E00 4.634N0 4.632E400 4.629E40 4.626E400 4.62E400 4.621E400 4.601E400 4.593E400 4.535E400 4.547E400 4.542(400 4.481E10 4.40E400 4.306E0 4.171E400 
50000 3.921(400 4.240E40) 4.317E400 4.333E10 4.3=400 4.333E+00 4.330E400 4.329E10 4.332E10 4.329E400 4.317E400 4.313E+00 4.309E410 4.27E40 4.285%400 4.260(400 4.215E030 4.171E+00 4.117(400 
5500 4.123E60 4.291E400 4.372.E400 4.334E400 4.330E403 4.330E400 4.324E400 4.324E400 4.318E400 4.316E+00 4.31E400 4.314E400 4.309E+0 4.303E+00 4.29E400 4.28110 4.771E+00 4.247E400 4.225E400 

00 90 100 200 300 400 500 1000 2003 3000 5000 10000 30000 40000 30000 100000 200000 50303 1001000 
5300 1.735E40 1.724E400 1.716E+00 1.659E400 1.615E400 1.57E40 1.545E400 1.41E400 1.301E001 1.261400 1.E0E+03 1.163E0 9.5311E-01 9.211E-01 9.169E001 9.447E11 8.601-01 6.667E-01 4.013E-01 

10000 1.711400 1.66E400 1.631E+0 1.511E00 1.471£10 1.451E400 1.425E+10 1.343E400 1.261E400 1.261E400 1.256E400 1.214E+00 1.386E400 1.492E+00 1.601E+00 1.936E10 1.973E+00 1.684E400 1.143E403 
1500) 1.940E400 1.810E400 1.706E40 1.424E400 1.38E400 1.369E400 1.355E40) 1.311E4430 1.229(400 1.286E400 1.204E400 1.337E400 1.454E40 1.813E400 1.940E400 2.736E440 2.277E400 2.091E400 1.661E400 
20000 2.395E10 2.159E400 1.967(400 1.406E40 1.361E10 1.344E40) 1.317E030 1.313E400 1.342(400 1.346E+00 1.3439400 1.422E400 1.1118E400 1.961%400 2.091E400 2.312E40 2.347E400 2726E10 1.911E400 
25000 2.136E40 2.4=400 2.361E40 1.461E10 1.479E400 1.431E400 1.445E10 029E400 1.411E+00 1.628E+00 1.419%400 1.619E400 1.869E400 1.90E+00 1070E400 2.221E400 2.243(400 2.111400 1.941E400 
30000 3.355E400 347E10 2.794E400 1.731E+00 1.698E400 1.711E440 1.747E00 1.863(400 1.962E40) 1.964E400 1.914E400 1.814E400 1.886E10 1.978%400 2.041400 2.159E+03 2.171403 2.111010 1.951000 
334)10 -3.718E10 03.199E14 -2.70E10 -4.051-44 -1:113E40) -1.771400 -1.462E400 -2.13E400 -2.705E403 1.805E+0 -2.691E400 -2.370E400 1.892E400 -1.937E400 -2.001E+00 -2.184E410 -2.203E400 2103E400 -1.877E400 
35003 3.469E03 3.169E+00 2.686E403 1.749E04 1.719%400 1.749(400 1.7869400 1.966E00 2129E400 2.144E403 2.062E+00 1.961E400 1.900E00 2.071E+00 2.131E400 2.241E40 2.26E400 2.702E4430 2.01E400 
40000 3.752E400 3.522E400 3.M1400 2.211E40 2.225E00 2.2E1E400 2.358E404 2.6249400 2.832E403 2.828E00 2.701E400 2.390E400 1.969E40 1.945E+430 2.038E400 2.120E/0 2431E+00 2.072E400 1.950(400 
45000 4.029E400 3.816(400 3.668E400 2.846E00 2.92E400 3.037E400 3311E00 3.414(4400 3.692E10 3.672E400 3.49E400 3.00E400 2.075E400 1.907E400 1.991E403 2.05113 2.067E+00 2.021E13 1.907E400 
50000 4.046E400 3.963(400 3.932E400 3.535E00 3.671E4(0 3.786E00 3490E400 4.207E400 4.397E10 4.362E400 4.164E10 3.592%400 2.106E40 1.501403 1.961E+00 2.016E400 2.014E400 1.971E400 1.864E400 
55000 4.20140 4.179E400 4.15,1400 4.141E10 4.321E400 4.451E400 4.2=400 4.1219400 4.961E40 4.925E440 4.749E10 4.191E400 2.342E+00 2.128E400 2095E400 212140 2112E400 2.059E400 1.941E10 

33161 1 2 3 4 5 6 7 10 16 18 20 25 30 40 50 60 70 
5000 3.3=403 2.610E+00 232E10 22341400 2.193E400 2149E400 2148E400 2.121E+00 2111E400 2.094E400 2.007E440 1.993E400 1.957E400 1.906e00 1.864E+00 1.715E00 1.757£400 1.718E403 1.692E400 

10000 3.329E403 3.437E440 3.745%000 3.7314430 3.692E400 3.642E403 3.594E403 3.514E400 3.490(400 3.449E+0 3.167E40 3.102E400 3.071E400 2.840E40 2.675E400 2.355E400 2176E+01 2007E400 1.893E40 
15000 4.069E0 4.351E031 4.511E400 4416E40 4.492E400 4.461E400 4.429E400 4.341E400 4.364E+00 4.33E440 412E403 4.05E400 3.982E400 3.931E400 3.616E400 3.249E10 2847E400 2579E400 2.301400 
20000 3.900E400 4.432E400 4411E-400 4.642%400 4.638(403 4.625E400 4.410E400 4494E400 4.571E400 4.561E400 4.451400 4.415E400 4.37E400 4.265E40 4.140E+00 3.876E+03 3.576E4430 3.25E400 2529E+00 
25)00 3.172E400 4.485E40) 4431E10 4.445E400 4.667E400 4.660E400 4491E00 4.639E10 4.43E400 4.625E403 4.55E400 4.514E400 4.54E10 4.439E40 4.36E400 4.176(4410 3.952E400 3.690E403 3.397E400 
77500 -3.23E003 -3.690E400 -3.801E10 -3.820E+00 4.0E400 -3.813E400 -3.813E400 1.795E400 -3.795E40 -3.705E440 -3.717E+00 -3.699E400 -3.674E400 -3.0E000 -3.534E00 -3.362E+0 -1.148E+00 -2.906E400 -2.03E/0 
30000 4.024E4470 4.681E40) 4.86E400 4.903E400 4.908(400 4.900E440 4.900E400 4.886E400 4.861E030 4.071E400 4.812E+00 4.772E400 4.77E400 4.706E+00 4.61E400 4.471E400 4.263E+00 4.019%40 3.74E403 
3500) 4.6M400 4.862E40 4.110E400 4.9XE403 4.921E400 4.926E400 4.918E400 4.115E400 4.908E40 4.904E400 4.671E400 4.856(400 4.840E400 4.006E10 4.763E400 4.656(400 4.51E4E10 4.346E03 4.134%400 

BO 90 100 200 570 400 500 1000 2004 3000 5000 .10030 30000 40000 50000 100000 200000 500030 1000000 
5000 1.47E10 1.457E400 1.445E+04 1.507E400 1.550E400 1.520E400 1.401400 otteao 1.206E40 1.245E10 1.213E400 1.181400 1.029E440 1.423E+00 1.043E400 1.151E+03 1.111400 8.601E-01 5169E-01 

10000 1.784E400 1.715E400 1.66E400 1.509E401 1.470E400 1.441E403 1.416E400 1.326E400 1.244E10 1.22E+0 1.222E10 1.246E400 1.448E+400 1.585E400 1.707E+00 2051E400 2100000 1.837910 1.324E400 
15000 2.079E40 1.901E10 1.7619400 1.37E400 1.340E400 1.321400 1.314E400 1.297E400 1.209E400 1.292E+00 1.307E400 1.361E400 1.77E400 1.8E0E400 2.014E10 2.276E400 2318000 2.156E400 1.771E400 
20000 2324E10 2.341E403 2.110E400 1.389E400 1.344E400 1.138%4430 1.340E400 1.378E400 1.426(440 1.439E10 1.44E400 1.482E+00 1.829E10 1.976E+00 2064E13 2.245E40 2.72E40) 2171E10 1.9179440 
25000 3.051E40 2799E00 2.5219400 1.513E400 1.500E4430 1.506E00 1.511E403 1.273E400 1.669E400 1.679E10 1.662E40 1.637E400 1.846E40 1.958E400 2033E400 2.166E+00 2184E10 2.114E400 1.924E400 
7/500 -2.351E00 -2.084E400 -1.837E400 -1.011E400 -1.042E400 -1.078E400 -1.090E400 -1.152E403 -1.189E40 -1.199E400 -1.195E10 -1.233E44)0 -1.602E00 1.731400-1.814E400 -1.927E00 -1.921E400 -1.657E400 -1.683E400 
30000 3.441440 3.151E400 2.871E400 1.1101E400 1.753%400 1.755%00 1.773E+00 1.062E400 1.931E440 1.939E400 1.056E400 1.834E400 2014E40 2.132E400 2.217E403 2346E10 2361410 2.297E440 2.110E/0 
15000 3.901400 3.851E+00 3.350E440 2.2529440 2244E+00 2.252E+00 2.341E4430 2.541E+00 2.6E8E400 2673E400 2.25E400 2.309E400 2.073E13 21319400 2.1135E400 2281E400 2.299E+00 2.241010 2.055E400 

TABLE 1C.5 



CC10 EFT 
KIR 	 2 

F- C)F7 
3 

NEiJ r0SONS 
4 	5 	6 

ON 
7 

COO1- I (MG 
8 	9 10 16 10 20 25 30 4. so 6v 70 

5000 1.512E-01 3.341-02 -2.366E-02 -4.59Z-02 -5.968E-02 -6.519E-02 -7.258E-02 -7.541E-02 4.131E42 -8.742E-02 -9.027E-42 -8.929E-02 -0.412E42 -7.508E-02 -5.7=-02 -9.241E-03 2.12E-02 
10000 6.424E-01 2.9906-01 7.6900-02 0.003E40 -2.101E-02 -3.299E-02 -3.781E-02 -3.74:1-02 -4.164-02 -3.693E-02 -3.641-02 -2.9001-02 -1.9101-02 -9.993E-03 1.267E-02 3.83E-02 6.094E-02 7.69E-02 8.991E-02 
15000 9.167E-01 5.451-01 2.1311-01 1.253E-81 1.041E-01 1.091E41 1.217E-01 1.344E-01 2.491-01 1.886E-01 2.7E-01 2.5.,2E-01 2.800E-01 3.1131-01 3.383E-01 3.50441-01 3.412E-01 3.20E4. 2.961E-02 
20000 6.901E-01 3.987E-01 2.100E-01 1.612E-01 1.657E01 1.863E-01 2.140E-01 1366E-01 2.671E-01 3.447E-01 4.334E-01 4.84E-01 5.476E-01 6.2791-01 7.16.1-01 7.813E-01 7.877E-01 7.541E-01 6.845E-01 
25000 5.219E-01 3.0301-01 1.896E-o1 1.712E-01 1.9011-01 2.183E-01 2.486E-01 2.821E-01 3.134E-01 4.147E-01 5.39E-01 5.961E-01 6.894E-01 8.141-01 9.678E-01 1.121E400 1.201E400 1.209E40 2.157143 
30000 4.138e01 2.482E-01 1.7-01 1.766E-01 1.970E-01 2.332E-01 2.675E-01 3.016E-01 3.311E-01 4.4611-01 5.930E-01 6.524E-01 7.60141 9.111E-01 1.111E400 1.340E400 1.5014400 1.587E403 1.939E400 
noco 3.44-01 2.1571-01 1.6631-0! 1.7411-01 2.015E-01 2.357E-01 2.714E-01 3.065E-01 3.451-01 4.518E-01 4.034E41 6.694E-02 7.8311-01 9.41E-01 1.162400 1.420E400 1.619E40 1.746E400 1.793E+40 
35000 4.218E-01 2.515E-01 1.761-01 1.741141 2.002E-01 2.326E-01 2.628E-01 3.826E-01 3.294E44 4.44E-01 5.81E-01 6.481-01 7.551-01 9.051E-01 1.101E400 1.37e+00 1.482+00 1.563E400 1.561400 
40000 3.392E-01 2.127E-01 1.44E-01 1.74E-01 2.040E-41 2.368E-01 2.727E01 3.030E-01 3.421-01 4.591-01 6.072-01 6.771E-01 7.898E-01 1.504E-01 1.174E400 1.441E400 1.652E400 1.794E400 1.856E40 
45000 2.650E-01 2.791E-01 1.5661-01 1.737E-01 2.053E-01 2.355E-01 2.76E-01 3.141E-01 3.494E-01 4.671E-01 6.167E-01 6.871Z-01 9.071-01 9.7501-01 1.212E40 1.504E400 1.752E40 1.93E400 2.041E400 
50000 2.241E-01 1.612E-01 1.519E-01 1.7381-01 2.062-01 2.417E-01 2.791-01 3.155E-01 3.522E-01 4.717E-01 6.240E-01 6.450E-01 8.165E-01 9.192-01 1.234E40 1.541E400 1.937E000 2.02/403 2.12E400 
5300 1.971E-01 1.4ZE-01 1.465E-01 1.732-01 2.070E-01 2.436E-01 2.793E-01 3.137E-01 3.553E-01 4.740E-01 6.27E-01 6.98E-01 8.206E-01 9.966E-01 1.243E400 1.559E400 1.831400 2.055E400 2.209E40 
60000 1.590E-01 1.359E41 1.439E01 1.741-01 2.071E-01 2.471-01 2.789E-01 3.179E41 3.571E-01 4.748E-01 6.261E-01 7.077E-01 8.231-01 9.985E01 1.247E40 1.534E400 1.844E400 2.061410 2.221403 

93 90 100 200 300 400 500 1000 2000 3000 5000 10000 30000 40000 50000 100000 200000 500000 
5000 4.142E-02 5.0971-12 8.119E-02 1.171E-01 1.413E-01 1.508E-01 1.878E-01 2.062E-01 2.211E-01 2.897E-01 4.741-01 8.088E41 9.107E-01 8.582E-01 6.933E41 2.461-01 1.603E-01 2.372E-01 

10000 1.012E-01 1.044E-01 1.388E-01 1.905E-01 2.301-01 2.634E-01 3.142-41 3.227E-01 2.866E-01 3.335E-01 5.405E-01 9.401E-01 9.914E-01 8.734E-01 4.650431 3.225E-01 3.134E-01 5.027E-01 
15000 2.7111-01 2.490E-01 2.063E-01 2.254E-01 2.673E-01 3.023E-01 3.596E-01 3.444E-01 3.066E-01 3.384E-01 5.403E-01 9.94W-01 9.311-01 6.747E-01 4.693E-01 3.046E-01 4.413E-01 8.071E-01 
20000 6.092E-01 5.312E-01 3.234E-01 2.507E-01 2.862E-01 3.2000-01 3.751E-01 3.763E-01 3.0871-01 3.339E-41 5.722E-01 8.119E-01 6.740E-01 5.115E-01 3.467E-41 1837E01 4.9587-01 9.854E-01 
25000 1.067E40 9.377E41 5.041E-01 2.759E-01 2.987E-01 3.774E-01 3.764E-01 3.737E-01 3.0600-01 3.262-01 5.01-01 7.315E-01 5.478E-01 4.013E-41 2.7551.-01 2.723E-01 5.292E-01 1.0E400 
30000 1.523E400 1.397E400 7.411E-01 2.944E-01 2.967E-01 3.159E-01 3.544E-01 3.522E-01 2.981-01 3.300E-01 5.032E-01 6.900E-01 4.715E-01 3.352E-01 2.356E-01 2.672E-01 5.451E-01 1.141E43 
33000 1.753E40 1.648E40 8.873E-01 3.019E-01 2.902E-01 3.055E-01 3.37E-01 7386E-01 22979E-01 3.392E-01 5.170E-41 4.836E-01 4.410E-01 3.076E-01 2.196E-01 2.450E-01 5.515101 1.163E400 
35000 1.494E400 1.573E43 7.41E-01 3.204E-01 3.272-01 3.501E-41 3.931-01 3.910E-01 3.123E-01 3.261E-01 4.847E-01 6.587E-01 4.503E-01 3.243E-01 2.351E-01 2.664E-01 5.453E-01 1.1441400 
40000 1.833E40 1.7371+00 9.601E-01 3.303E-01 3.131E-01 3.272-01 3.588E-01 3.570E-01 3.073E-01 3.411E01 5.140E-01 4.559E-01 4.094E-01 2.875E-01 2.126E-01 2.638E-01 5.539E-01 1.175E400 
45000 2.064E400 1.999E000 1.141E400 3.285E-01 2.1174E-01 2.910E-01 3.115E-01 3.217E-01 3.094E-01 3.704E-01 56711-01 7.010E-01 3.977E-01 2.430E-01 1.9e6E-01 2.619E-01 5.602E-01 1.197E400 
50000 2.210E400 2.176E40 1.26140 3.084E-01 2.458E-01 2.492-01 2.622E-01 22871E-01 3.135E-01 4.078E-01 6.412E-01 7.944E-01 4.129E-01 2.596E-01 1.900E-41 2.601E-01 5.657E-41 1.214E400 
55000 2.276E40 2.251E400 1.3171440 2.765E-01 2.074E-01 2.046E-01 22187E-01 2.609E-01 3.2171.01 4.4471-01 7.199E-01 7.213E-01 4.530E-01 2.669E-01 1.833E-01 2.604E-01 5.707E-01 1.225E40 
60000 222011400 2.275E400 1.315E400 2.411-01 1.701E-01 1.659E-01 1.947E-01 2.434E-01 3.273E-01 4.748E-01 7.899E-01 12070E400 3.177E-01 2.7971-01 1.932E-01 2.6131-01 5.7576-01 1.24E403 

DE 1 2 3 4 5 4 7 8 9 10 16 18 20 25 30 40 50 40 70 
5000 2.707E-01 8.080E-02 -1.407E42 -5.11E-02 4.761E-02 -7.633E-02 4.405E-02 -8.912E42 4.293E-02 -1.012E-01 -1.040E-01 -1.026E-01 4.693E-02. 0.595E-02 4.577E-02 3752E-02 -1.1421-02 1.013E-02 2.966E42 

10000 9.94E-01 5.757E-01 2.035E40 6.342E-02 2.274E-02 1.900E-02 1.382-02 1.971E:02 1.767E-02 2.994E02 4.421-02 4.970E-02 6.032-02 7.481E-02 9.982-02 1.096E-01 1.177E-01 1.277E-01 1.25241 
15000 8.034E-41 4.677E-41 L183E-01 1.416E-01 1.331E-01 1.459E-01 1.441E01 1.835E-01 2.020E-01 2.589E-01 3.250101 3.524E-01 3.935E-01 4.410E-01 4.946E-01 5.077E-01 4.933E-01 4.414E-01 4.170E-01 
20000 6.668E-01 3.874E-01 2.136E-01 1.717E-01 1.812E-01 2.060E-01 2.340E-01 2.629E-01 3.931-01 3.850E-01 4.994E-01 5.465E-01 6.270E-01 7.328E-01 8.518-01 9.616E-01 9.947E-01 9.726E-01 9.039E-01 
25000 4.954E-01 2.992-01 1.894E-01 1.765E-01 1.973E-01 2.274E-01 2412E41 2.941E-01 3.291-01 4.364E-01 5.712E-01 6.334E-01 7.361E-41 8.787E-01 1.061E400 1.262E400 1.392400 1.441E40 1.4141400 
27500 4.2491-01 2.541-01 1.782E-01 1.751-01 2.013E-01 2.331-01 3.691E-01 2.975101 3.373E-01 4.507E-01 5.878E-41 6.571E-01 7.655E-01 1.190E-01 1.122E400 1.35E400 1.527E400 1.621E400 1.433E400 
30000 4.754E-01 2.783E-01 1.94101 1.771-01 1.91E-01 2.335E-01 2.571E-01 2.971-41 5.294E-01 4.381E-01 5.737E-01 6.370E-01 7.402E-01 8.931E-01 1.070E400 1.272400 1.412E40 1.467E400 1.41E40 
35000 3.291E-01 2.074E-01 1.650E-01 1.740E-01 3.024E-01 2.331-01 2.731-01 3.046E-01 3.436E01 4.574E-01 6.002E-01 6.671E-41 7.851-01 9.409E-01 1.155E400 1.419E40 1.617E400 1.745E400 1.752400 
40000 2870E-01 1.982-01 1.596E-01 1.744E-01 2.047E-01 2.409E-01 2.760E-01 3.120E-01 3.496E-01 4.67241 6.152-01 6.800E-01 8.045E-01 9.743E-01 1.209E400 1.501E400 1.744E400 1.95E400 2.027E400 

83 90 100 200 300 400 500 1000 2000 3000 5000 10000 30000 40003 50000 100000 200000 500000 
5000 4.3071-42 5.332-432 8.8291-02 1.305E-01 1.594E-01 1.815E-41 2.157E-01 2.311E41 2.352E-01 2.995E-01 4.904E-01 9.444E-41 9.495E-01 8.954E-01 7.345E44 2.804E-41 1.586E01 2300E-01 

10000 1.356E-01 1.3271-01 1.470E41 2.954E-01 3.126E-01 2.662E-01 3.172E-01 3.255E-01 2.891E-01 3.366E-01 5.451-01 9.411-01 9.645E-01 8.3271-01 6.201E-01 3.253E01 3.492E-01 5.739E-41 
15000 3.727E-01 3.317E-41 2.374101 3.3161-01 2.739E-01 3.114E-41 3.700101 3.731E-01 3.106E41 3.365E-01 5.345E-01 8.645E-01 7.719E-01 6.101E-01 4.201E-01 2.558E-01 4.655E-01 8.739E-01 
20000 9.111E-01 7.110E-01 3.965E-01 2.583E-01 3.9111-01 3.222-01 3.771E-01 3.777E-01 3.084E-01 3.301E01 5.103E41 7.701-01 6.076E-01 4.531E-01 3.087E-01 2.786E-01 5.161E-01 1.034E400 
25000 1.333E400 1.199E40 6.311E-01 2.832E-01 2.960E-01 3.205E-01 3.641E-01 3.619E-01 3.409E-01 3.262E-01 4.993E-01 7.002E-01 4.981E-01 3.588E-01 2.504E-01 2.696E-01 5.372E-01 1.111E40 
27503 1.569E400 1.4521400 7.656E-01 3.931-01 2.941E-01 3.155E-01 3.532-01 3.519E-01 2.986E-01 3.294E-01 5.02101 6.821E-01 4.610E-01 3.269E-01 2.321E-01 3.6711-01 5.465E-01 1.144E403 
30000 1.371E400 1.241400 6.633E01 2.980E-01 3.051E-01 3.23441-01 3.606E-01 3.555E-01 3.008E-01 3.294E-01 5.071E-01 7.113E-01 5.012E-01 3.577E-01 3.463E-01 2.672E41 5.397E-01 1.127E40 
35000 1.75550480 1.651E403 9.007e-01 3.174E-01 016e-01 3.136E-01 3.405E41 3.399E-01 2.997E-01 3.418E-01 5.213E-01 6.861E-01 4.378E-01 3.031E-01 2.160E-01 2.633E-01 5.512E-01 1.164E400 
40000 2.044E400 1.974E400 1.1211400 3.192-01 2.795E-01 2.841E-01 3.024E-01 3.117E-01 3.041-01 3.695E-01 5.707E-01 7.1471-01 4.101-01 2.711-01 1.965E-01 2.610E-01 5.589E-01 1.191400 

TABLE 1C.6 



W 4=4 "77-  ,S3 
FuR 

u 
2 

V S 
3 

C 0 0 
4 

1..... I /*4 
3 4 7 8 9 ;0 ;6 la 24• 25 30 63 70 

5007 2.590(43 1.000E403 5.42%•02 1430E+02 2.530E02 2.093E42 1.860E40 1.730E42 1.640'd02 1.52E02 1.3270402 1.260E402 1.200E+02 1.070002 9.'14;3E403 7.810E0: 6.390E01 5.270E41 4.300(431 
10000 4.420E403 1.890E43 1.060E403 6.850(402 5.120E02 4.287E42 3.790(402 3.520(42 3.330E42 3.190E402 2.60E42 2.570(402 2.463E402 2.20E402 2.03E402 1.674£•2 1.42E42 1.230(402 2.0103E02 
1520 5.190E43 2.440E403 1.430E43 9.710E02 7.490E4432 6.3400402 5.79E+02 5.300E42 5.020E402 4.910(402 4.070E+02 3.940E402 3.730E442 3.390E40 3.09E02 2.596E42 2.190(402 1.2=402 1.620E42 
2002 6401E403 3.280E403 1.950E403 1.330E403 1.950E403 8.710E402 7.800E42 7.220E402 6.020E402 6.530E+02 5.500E402 5.2600E402 5.060602 4.596E62 4.29102 3.55102 1030E+02 2.610E+42 2.270E402 
25003 7.090E403 3.630E40 2.30E403 1.600E403 1.270E03 1.090(403 9.8200442 9.120(402 8.620E62 84250E42 6.940(402 6.650E402 64390E42 5.910E02 5.320E402 4.510E42 3.870E42 3.30E-42 2.934E42 
30000 8.820E403 44530E403 2.850(403 2.010E43 1.590E43 1.360E403 1.220E403 1.130E403 2.070(03 1.020E403 8.533E+02 8.13%402 7.800E402 7.099042 6.49002 5.500E02 4.710E+02 4.080E402 3.590(402 
33000 9.740E03 5.050E43 3.170E+03 2.20E03 1.800(40'.. 1.530E403 1.370E43 1.20E403 1.200E403 1.140(403 9.490E402 5.930E+02 8.710E402 7.9100402 7.20E02 6.120E402 5.250E402 4.550E402 3.980(442 
3000 8.890E43 4.710E403 34040E40 2.230E403 1.800E403 1.560E403 1.410E403 1.310E403 1.240E43 1.33E403 9.950E02 9.5#402 9.160E402 8.340E402 749E42 6.490E02 5.570(402 4.830E+02 4.230E42 
40000 1.050(404 5.610E03 3.430E+03 2.660E43 2.150E403 1.850E403 1.670E43 1.550E403 1.460E03 1.390603 1.16100403 1.110E+03 1.070E403 9.720E42 8.900E402 7.510E402 64460E42 5.604E+02 4.910(42 
45000 1.073E42 5.430E403 3.950E403 2.910E03 2.440E403 2.120E403 1.920E403 1.780E403 1.62E03 1.610E403 1.340643 1.290E03 1.230E+03 1.116E43 1.020E403 84610E42 7.20E402 6.380E402 5592+02 
50000 1.253E44 4.92003 4.620E403 3.470E403 2.840E403 2.470E403 2.230E403 2.070E403 1.530E43 1.89E403 1.540E+03 1.470E03 1.41003 1.270E+03 1.160E403 9.750E402 8.310E402 7.184E40 6.2200402 
55000 1.260E404 7.240E+03 4.970(403 3.820E403 3.170E403 24793E403 2.520E43 2.340E403 2.2:0E403 2.110E+03 1.740E403 1.660E40 1.590E03 1.434E403 1.830E403 1.090E4412 9.290E02 7.993E4432 44960E+02 
60000 1.440E404 84310E03 5720E443 4.390E03 34640E403 3.190E403 2.890E43 2.690E403 2.530E+03 2.420(403 1.993E03 1.9800403 1.800E43 1.620o03 1.470E403 1.220E+073 1.030E403 8.860E02 7.690E402 

90 90 100 200 300 400 500 1030 2000 3000 5000 10000 30000 40000 5002 100000 200000 530000 1000000 
5000 3.670E+01 3.110E41 2.670E+01 1.090E401 8.870E+00 84220E00 7.793E442 6.430E4430 5400E440 5.010E400 4.560E400 3.730E40 1.980E42 1.53E42 1.190E403 5070E-01 3.260E-01 2.350E-01 1.490001 

10000 8.670E401 7.570E401 64693E401 34360E401 2.750E401 2.4509401 2230E01 1.52E401 1.070E401 9.300E400 8.180E400 4.430E400 3402E400 2.300E400 1.770E40 64490E-01 3.510E-01 2.640E41 1.800(02 
15000 1.420E402 1.260E402 1.120E42 4.0606401 4.960E01 4.360E401 3.900E41 2.52E4431 1.553E401 1.290E01 1.110E401 8.52E400 1930E00 2.900E42 2.130E400 7.510E-01 14890E-01 3.093E41 2.220E-01 
20000 2.000E442 1.790(402 1.600E402 11.9500401 7.30E+01 6.310E4431 54590E401 34440E401 1.990E401 1.420E401 1.3700401 1.020E401 4.320E+00 3.156E00 2.32E400 8.320E-01 4.400E-01 3.620E-01 2.691-01 
25003 2.590E442 2.323E02 2090E402 1.180E402 9.510E401 84193E401 7.210E01 4.300E41 2.380E41 1.89M-401 1.20E401 1.160E+01 44700E40 34390E+00 2.560E440 9.1606-01 2020E-01 4.250E-01 3.182-01 
30000 3.170E402 2.1130E402 2.560E402 1.440044e 1.140E42 9.790E01 8.5600401 5.040E01 2.730o01 2.150E401 1.72E401 1.290E401 3.020E4410 3.400E400 2.720E400 9.160E-01 5.710E-01 4.840E-01 3.191-41 
13000 345#402 3.160E402 24860E+02 1.62E42 1.30E+02 1.0906402 9.380E401 54470E401 2.920001 2.292401 1.930E401 1.350E401 5190E40 34710E40 2.930E400 1050e00 6.190E-01 sasce-ot 3.9206-01 
35000 347500002 3.360E02 3.040E402 1.700E402 1.350E402 1.140E402 9.960E401 5.700E401 24930E401 2.260E42 1860E401 1.360E401 5.5300400 4.010E403 3.030E40 1.150E400 4.870-01 54770001 4.240E-01 
40000 4.350E402 3.890E402 3.520E402 192E42 1530E402 12909402 1.30E02 6.3 ➢0E401 3.210E401 2.430E401 2.010E401 1.460E401 5820E400 4.210E40 3.200E42 1.240E400 7.470E-01 6.4400E-01 4.690E-01 

317 
444 45000 

50000 
4.940E402 4.420E402 4.0=402 
5.52E402 4.040E+02 4.460E402 

2.200E442 
2.410E402 

1.62E402 
1.830E402 

1.420E42 
1.520E402 

1.220E02 6.870E401 
1.310(42•7.330601 

3.460E401 
3.72E401 

2.630E401 
2483E401 

2.1=01 
2.300E401 

1.56201 
1.6506401 

44090E400 
6.370E400 

4.390E40 
4.554E400 

3.350E400 
3.500E400 

1.340E930 
1.430E00 

8.560E-01 
9.450E-01 

7.130E41 
7.79M-01 

54120E-01 
5.500E-01 

44-4 55000 6.130E42 5.47cege 4.920E02 24620E442 1.970E442 1.4303E402 1.390E4432 74760E401 3.910E01 2.974E401 24420E401 LTXE401 4.614X400 4.760E+03 3.640E4420 1.530E403 1.040E40 8.491-01 5.870E-01 
cA.) 60000 64750E42 64000E42 5.390E402 2.830E402 2.100e0e 1720E402 1.470E402 11.150(+01 4.110E401 3.122401 2.54001 1.810E401 6.9=400 4.920E400 34720E400 1.630E400 1.14200 9.150E-01 4.230E-01 

WI 1 2 3 4 5 6 7 8 9 10 16 18 20 25 30 40 50 40 70 
5000 2.383E-403 9.560E42 5200E+02 34310E402 2.410E442 2.040E+02 1.823E02 1.690E402 1.610E02 1.550E442 1.320E402 1.260E02 1.200E+02 1.930E02 9.750E401 7.970E401 6.570E441 5470E401 4.593E01 

10030 3.470E03 1.590E03 9.190E402 6.193E02 44760E42 4.040E402 3.440E+02 3.42E402 3.2300+02 34110E-402 2.6600442 2.5509402 2.450E402 2.220E402 2.020E+02 1.690E42 1.4244.42 1.212402 1.040E402 
15000 4.930E403 2.00E03 1.2500403 8.8247E02 7.0009402 6.040E402 5480E02 512E42 4.890E42 447100402 4.040e02 3.892402 34730E402 3.410E402 34120E402 2.440E932 3.260E442 1.950E402 1.710E402 
20000 5690E403 2.050E03 1.75243 1.230E403 9.750E02 8.340E402 7.550E02 7.040E402 64680E402 4.410E442 5.470E402 5.250E402 5060E402 4.420E40 4.250E402 3.420E402 3.114E402 2.700E402 2.2002 
25000 14.320E403 3.290E4433• 24090E03 1.520E403 1.220E403 1.093E+03 9.410E402 8.960E+02 84500E+02 8.150E402 64950E402 6.660E402 64410E42 520E402 5.3900+02 4.590E402 3.960E442 3.410E402 3.030E4Q 
27500 7.070E403 34100E403 3.360943 1710E402 1.340E403 1190E+03 1.093E403 1.000E403 9.510E402 9.110E442 7.730E402 7.420E402 7.130E402 6.520E402 54990E402 5.114E402 4.42E442 3.830602 3.3E0E402 
30000 6.490E42 3452E442 2.310E403 1.720E403 1.420E403 1.240E+03 1.140E403 1.060E43 1.03E40 9.710E402 8.232402 7.910E402 7.603E402 6.9240E402 6.340E402 54360E42 4.590E402 3.960E02 3.460E02 
15003 6.930E03 3.84046.03 2.630E03 3.0100 1.690E403 1.4e0E40 1.3609403 1.270E1402 1.210E403 1.160E403 9.940E40Q 9.440E402 9.070E4Q 8.260E402 7.570E402 4.410E+02 5494E442 4.760E+02 4.160E42 
40000 8.650E4433 4.810E403 3.240E403 2.460E4433 2040(43 1.72E4433 1.630003 1.520E403 1.4409403 1.380E403 1.183E43 1.120E403 1.074E40 9.740E402 8.99E402 7.540E402 6.4509402 5590E442 4.690E402 

80 90 100 200 300 400 530 1000 2000 3000 5000 10000. 30000 40000 MO 100000 200000 500003 1000000 
5000 3.890E401 3.330E+01 2.8909401 1.250601 1.070E401 9.816E400 9.2100400 7.31E400 5.940E403 54460E+00 4.940E00 4.010E400 2.090E400 1.52E40 1.230E400 4.850E-01 2.860E-01 2.130E-01 1.440E-01 

10000 9.050E401 7.950E401 7.070E401 3.753E401 3.090E01 2750E401 2.500E401 1.710(401 1.160E401 1.006E01 84770E403 6.820E00 3.190E00 2.360E+30 1.803E400 6.2309-01 3.153E-01 2.462-01 1.7900-01 
15000 1.500E4Q 1.3403E40 1.20E402 4.890E401 1660E42 4.960E402 4.00E401 2.79E401 1.670E+01 1.380E01 1.180E401 8.890E00 34890E400 3.844E400 2.150E403 7.330E-01 3.630E-01 2.990E-01 2.270E-01 
20000 2.110E402 1.9900402 1.710E402 94920E401 84070E401 7.02E401 6490E+2 3.750E401 2.20E+01 1.700E01 1.434E401 1.060(401 4.360E40 3.153E400 L380E+00 8.190E-01 4.210E-01 34590E-01 3.730E-01 
320 2.700E402 2.430E402 2.2000402 1.290602 1.030E402 0.830E401 7.750E401 4.9700401 2.52E41 1.9900401 1.640E401 1.190E401 4.720E400 34380E+00 2.350E+00 9.020E-01 4.910E-01 4.230E-01 3.260E-01 
MOO 3402E402 2.700E40 2.453E+02 1.4203E+02 1.140E4472 9.720E401 8.500(401 4.990E401 2.6806401 2.100E41 1.740E401 1.260E401 4.880E400 3.490(40 2.630E40 9.450E-01 5.300E-01 4.540E-01 3.510E-01 
30000 34050E+02 2.7200402 2.450E+02 1.35004472 1.070E40 9.134E401 7.990E+01 4.730E41 2.590E401 2.040E401 1.700E401 1.230E401 4.020E+00 3.483E403 2.62240 9.760E-01 5.700(-01 4.794E-01 3.533E-01 
35030 3.680E+02 3.290E+02 2.970E02 1.640E402 1.293E42 1.090E402 9.444E401 5470E01 2.890E401 2.240E41 1.850E+01 1.330E41 5.08040 3.640E400 2.750E400 1.030E+00 6.570E-01 5530E-01 4.060E41 
4000 4.33006+02 3.874"+02 3.500E402 1.924942 1.483E402 1.240E02 1.070E42 6.090E401 3.144E01 2.03E•1 1.970E+0; 1.414E+01 5.310E400 3.8000406 2.20E+00 1.2606400 7.540E-01 6.5100E-01 4.5300-0: 

TABLE 1C.7  



10-4 
C) 

F 
??Fl 
5003 

10000 
15000 
20000 
25002 
30000 
33000 
35000 
40000 
45000 
50000 
55000 

1000 
10000 
15000 
20000 
2900) 
30000 
33000 
3620 
40000 
43000 
50000 
220 

C:14E 

7.71201 
1961E-01 
9.454E41 
1.740E-01 
1.19240 
1.04/6400 

-1.552E400 
1.247E400 
1.602E-01 
1.472400 
8.360E-02 
1.532403 

80 
1.242400 
1.217E400 
1.1914400 
1.15220 
1.102400 
1.129E400 
1.022400 
1.11240 
LaNNX 
1.071E00 
1.22400 
1.107(400 

IFT- 
2 

9.184E-01 
4.2992-01 
1.028E40 
4.544E-01 
1.215E400 
1.142403 

•1.182400 
1.310E400 
4.710E-01 
1.462400 
4.742-01 
1.584E400 

90 
1.282400 
1.29E400 
L201E400 
1.187E40 
1.092400 
1.1376400 
1.042400 
1.097E-40 
1.064640 
1.012400 
1.069(400 
1.04240 

FOR WATTS C)1,4 
3 	4 	5 	a 

9.627E-01 	9.979E-01 	1.017(410 	1.027E400 
7.23E-01 	8.605E-01 	9.387E01 	9.306E-21 
1.072400 	1.1942410 	1.107E400 	1.1046400 
4.412-01 8.22-01 7.3874-01 1.002400 
1.256E400 1.252400 1.2332400 1.214E00 
1.190E400 1.772400 1.302410 1.236E400 

+7.117E41 -3.0216-01 0.000E400 3.302-01 
1.328E400 1.32E400 1.331E410 1.217E400 
7.172-01 9.359601 1.074640 1.157(400 
1.467E400 1.477E400 1.441E00 1.450E+00 
7.662E-01 1.002400 1.152.00 1.241E400 
1.615E40 1.59240 1.539E00 1.21E400 

100 	200 	300 	400 
1.322400 1.624E402 1.6324420 1.576E+00 
1.21240 1.462400 1.432400 2.E2(403 
1.240(400 1.344E40) 1.3244400 1.2E400 
1.1974400 122400 1.210E400 1.1692400 
1.112400 1.092400 9.942E-01 9.731E-01 
1.16240 1.105E400 1.050E400 1.041E+410 
1.27E442 1.22-40 LIM* 9.1094-01 
1.02-442 1.062400 9.372-01 9.2574-01 
Lamm txm-ot 8.44201 8.15201 
1.2240 LLUE-01 7.22-42 4.42-01 
1.2002 0.762-12 1.731E44 7.22-12 
1.049600 1.24-42 7.344E-01 LIMO 

7 
1.027E-00 
1.006E+00 
1.090E400 
1.032£400 
1.190E400 
1.217E+00 
4.891E-01 
1.2674400 
1.1944400 
1.422-400 
1.21240 
1.574E400 

20 
1.5154400 
1.372400 
1.252400 
1.140E400 
9.414E-01 
9.5984-01 
1.22400 
8.767642 
7.261E-o2 
4.752-2 
6.21201 
6.431E-01 

Li F= 
8 

1.042240 
1.0054400 
1.07240 
1.0474400 
1.172403 
1.225E400 
5.270E-01 
1.260E+00 
1.172400 
1.4332E400 
1.285E400 
1.55240 

1000 
1.262400 
1.1936400 
1.109E400 
1.000E400 
8.709E-01 
8.392-01 
7.22-41 

4.1212-42 
5.961E-01 
5.632-12 

AT COh1ST COOL 1 INIG 
9 	10 	16 	18 	20 

1.022E00 1.01E400 1.027E.43 1.02400 1.036E40 

	

1.012E400 	1.012400 	1.0212401 	/.01M400 	1.022E+00 

	

1.062400 	1.062400 	1.047E400 	1.045E442 	1.053E400 
1.050E400 1.042400 1.047(+00 1.0512400 1.05240 
1.18240 1.16E400 1.112400 1.10-2400 1.094E400 
1.203E400 1.167(6400 1.156E+00 6.160(400 1.152400 
5.22-01 5.861E-01 1.04E-01 0.2212-01 8.561E-01 
1.22E400 1.227E402 1.145E400 1.12E400 1.164E+00 
L192E400 1.2474400 1.222400 1.210E40 1.183E+00 
1.415E40 1.370E40 1.320440 1.314E400 1.292640 
1.313E400 1.2240 1.21E400 1.27240 1.262400 
1.554E400 1.2240 1.465E00 1.430E+00 1.422400 

2000 	3000 	5000 	10000 	30000 
9.166E-01 8.924E-01 1.432-01 7.856E-01 6.374E-01 
9.140641 8.22-01 7.521E41 4.82-01 5.181E-01 
8.68241 7.9241 7.31241 4.332-01 4.453E-01 
8.020E01 6.906E41 6.39201 5.744E-01 3.778E-01 
7.5254-2 7.069E-41 4.537141 5.826E-01 3.613E-01 
7.051E41 4.160E* 5.735H01 4.772-01 3.494E-01 
5.224240.497E•414.422-42 2me01 1.22402 
1.853631 &MEN LIMN 5.317E-01 &WE% 
4.3674-41 4.01122 5.712-01 5.442-01 3.22-42 
6.3636-01 6.211242 4.4022 5.222 4.2666-01 
5.79241 5.112-42 5.322-2 4.9612-01 3.112-01 
5.73362 1663E-01 5.22-01 5.192-01 3.931E-01 

2: 
1.0440 
1.0442400 
1.052400 
1.066E+00 
1.092E00 
1.148E406 
8.9966-01 
1.247E+00 
1.12E400 
1.22400 
1.245E400 
1.434E400 

40000 
5.976E-01 
4451E-431 
44944421 
3.291E-01 
3.277E01 
342E01 
1.22:442 
3.6436-01 
3.553E-01 
422E2 
1816E-01 
1800E01 

:0 
1.062E402 
1.061E400 
1.067E400 
1.052400 
1.0904400 
1.13240 
9.372-01 
1.143E400 
1.152400 
1.22240 
1.192400 
1.41(2400 

50000 
5.72-01 
4.565E-01 
34E6E41 
3.267E-01 
3.3254-01 
3.041E-01 
1.432442 
3.2936-01 
1889E41 
41574-01 
4.112-01 
4.22-01 

4G 
1.092400 
1.086+00 
1.092400 
1.072400 
1.068E+00 
1.121E40 
9.976E•.01 
1.122400 
1.127(400 
1.112400 
1.172400 
1.292400 

100000 
3.562-01 
3.60201 
3.7694-01 
4.042E-01 
4.22E41 
5.54241 
1.512442 
5.6434441 
LAM-41 
4.170E-01 
7.092E-01 
7.2766-01 

30 
1.132400 
1.10$440 
1.1254.00 
1.0974440 
1.077E400 
1.139(400 
1.006E400 
1.110E400 
1.1192400 
1.1352400 
1.1•2400 
1.192410 

200000 
1.066441 
2.22-01 
4.27E01 
5.908E41 
7.064E41 
8.2994-01 
1.799E442 
8.249601 
9.22-01 
9.382-2 
1.22400 
1.22400 

of 
1.162400 
1.14240 
1.74240 
1.1192+00 
1.0612400 
1.144E+14 
1.012400 
1.102400 
1.107E400 
1.121E400 
1.121400 
1.112400 

500000 
1.679441 
3.1432601 
5.61241 
6.979E-01 
7.29E-01 
0.53201 
1.256400 
0.237E44 
1.647E-01 
11.403E-2 
0.902-01 
0.22-01 

7. 
1.36411 
1.162430 
1.172E+20 
1.142400 
1.099E40 
1.111E+00 
1.0M40 
1.112400 
1.101E+00 
1.090E400 
1.092400 
1.146E410 

1000000 
2.7201 
5.17Z-2 
6.672-01 
7.492-01 
7.255E-01 
8.06201 
1.3154(400 
7.554E-01 
7.42-0 
6.792-01 
4.552-01 
4.842-42 

148 	1 	2 	3 
5000 	5.442-01 7.22-2 1.22-01 

10000 	3.99E-01 4.267E-01 7.28E41 
nom 	1.1566400 1.143+00 1.1706400 
20000 	4.702-01 4.24-41 7.1664-01 
MOO 	1.1774400 1.21215H100 1.212400 
MO -0.11222-0.317441.1.44241 
30000 	3.782-01 6.482-41 8.416612 
33000 	1.712400 1.602400 1.562E400 

80 	90 	100 
5000 	1.272400 1.25200 1.29e400 

10000 	1.246E403 1.280E400 1.32400 
15000 	1.1862400 1.192400 1.2021400 
20000 	1.102410 1.122402 1.129E400 
25000 	1.105E400 1.102400 1129E410 
77500 	1.900E-01 8.482-02 0.002400 
MO 	1.212400 1.234E410 1.2454400 
35003 	1.212400 1.216E41 2.230e0) 

4 
9.0004-01 
1.772-01 
L0240 
9.4874-01 
1.2240 
6.70242 
1.012400 
1.3136400 

200 
1.542402 
1.3006400 
1.267E400 
1.142400 
1.0894400 

-5.8106-01-
1.262E00 
1.112400 

5 	6 	7 
9.22-01 MOHR 1.22400 
9.51(211 9.92-41 1.0094400 
Lrmo lamm 1.11e400 
1.224400 1.24400 1.082400 
1.2936400 1.214E400 1.212400 
3.282-01 4.722-2 6.21201 
1.066400 1.142400 1.142400 
1.45240 1.422400 LMEND 

300 	400 	MO 
1.532403 1.487E40 1.441E402 
1.492400 1.455E400 1.40240 
1.222400 1.198E+00 1.171E400 
1.092400 1.0111424 1.002400 
1.062400 1.002E0 9.692E-01 
7.285601-7.197-01 -7.11241 
1.11240 1.12400 1.002400 
1.0872403 9.6.56E-41 9.382E-01 

8 	9 	N 	a 	a 
1.0092400 1.2240 1.002400 1.011E00 1.012300 
1.014E00 1.023E40 1.024E400 1.0314400 1.0132400 
1.100:400 Lamo* Lom44* Lewoo Law* 
LOWROO 1.080E00 1.07664* 1.04064100 1.2240 
1.82400 1.224400 1.142400 1.142400 1412442 
449241 4.922-01 7.72-01 7.48241 7.342-01 
1.17240 1.112400 umNao 1.142400 1.1471240 
1.342400 LAGHOO 1.2240 LZIONN 1.280E2 

1000 	2000 	3000 	5000 	10300 
2.22400 9.656E-01 8.730E-01 8.28241 7.662E01 
1.1954400 1.987E-01 7.94E-01 7.315E-01 4.537E-01 
1.040E400 1.292-01 7.24241 4.682-01 4.112-01 
9.02E-01 7.389E-01 4.112-01 6.141E-01 3.182-2 
8.7674-01 7.245E01 6.174E-01 4.21241 3.9974-01 

-4.156E-01 4.926E41 3.331E-012.673201 -0.769E-01 
9.429E41 7.112-01 6.067E-01 5.485E41 5.071E-01 
1042-01 6.212-01 5.472-01 4.707E41 .  4.374E01 

	

a 	a 
1.030E400 1.0406400 
1.0174400 1.052400 
1.060E400 Loam 
1.22400 1.065E.00 
1.1174442 1.212400 
7.22-01 6.82-01 
1.147440 L1482400 
1.232400 1.234E40 

	

30010 	40000 
6.170E-41 5.789E-01 
4.872-01 4.556E-01 
3.965E-01 3.601E01 
3.2241 3.158E01 
3.492-01 3.360E41 

-2.4276-011.922E-02 
3.408E-01 3.290E-01 
3.316E-01 3.222E-01 

a 
1.052400 
1.072E+00 
Lamm 
1.024400 
1.204400 
4.326E-01 
1.150000 
1.2116400 

30000 
5.493E41 
4.382E-01 
3.552-01 
3.092E41 
3.241E41 

-4.32-12 
3.142E-01 
3.459E-01 

y 
1.082400 
1.100E400 
Lonm 
1.0664* 
1.122400 
5.469141 
1.142442 
1.212400 

100000 
3.772-01 
3.813E41 
3.856E-01 
4.326E-01 
4.882-01 
3.710E-01 
5.965E41 
6.048E-01 

a 
1.22300 
1.146E400 
1.110(400 
1.062440 
1.102400 
4.16M:01 
1.14240 
1.2074400 

200000 
1.39241 
3.42E-01 
5.1534-01 
6.892-01 
8.0154-01 
1352-01 
9.212-01 
1.0312.00 

60 
1.142400 
1.1772+00 
himpoo 
1.092400 
Logaloo 
3.22-01 
1.112400 
1.2044400 

300000 
2.073E-01 
4.812E-01 
4.35201 
7.352E-01 
134242 
4.912E01 
9.452-41 
9.831E-01 

70 
1.112400 
1.222400 
1.1356400 
1.1016400 
1.147E2 
2.61241 
1.192400 
lama 

1000000 
3.02-01 
5.9972-01 
6.520E41 
7.29241 
7.72E-01 
6.50E-02 
9.072-01 
8.692-01 

TABLE 1C.8 



M 
2 

TS 
5 

Ohl 
a 

Cl 
7 

1•4 
a 

AT 
5 

IC C)1‘15. -1-  
:o 	16 

L/ 
:a 

NI 	P• 
20 25 50 6G 70 

5000 1.373400 1.31E400 1.590E+00 1.364E400 1.(48140 7.362-01 5.43E01 4.532-31 I5 E-01 3.622-01 3.32-01 4.031E-01 5.135E-01 3.77E-01 7.25Z-01 8.79E-0: 1.557-Z400 1.22,2 1.324E-0 
10000 1.220"400 1.426E00 1.51E400 1.32E40 1.009E400 7.584E-0: 5.22-01 4.711E-21 4.077E-01 3.627E-01 3.872-01 4.1=-2 4.621-01 5.451-31 6.442E-01 7.90E-01 9.177E-01 1.22400 1.145E00 
75000  1 .0850400 1-31E440 1.342.00 1.1630+00 9.14E-01 6.9030-01  1 449E-01 4.60E1-411 4.056E-01 3.554E-01 3.82E-01 3.986E-01 4.23E-41 S.0E2E-01 6.136E-01 7.518E-00 8.21E-01 9.656E-01 9.86E-01 
20000 1.0561400 1.282400 1.332.00 1.146E+00 9.19E-01 7.15E-01 5.787E-01 4.835E-01 4.124E-01 L 3321-01 3.78E-01 3.867E-01 4.282-01 4.870E-01 3.842-01 7.09E-01 3.1842-01 9.0_;1E'-01 9.483E-01 
2500 9.65E-01 1.182403 1.1E30.00 1.032400 8.2E-01 6.765E-01 3.5 	-01 4.7030-01 4.164E-01 3.679E-01 3.624E-01 3.782-01 4.262-01 5.7441 6.858E-0: 7.91E-01 8.690E-01 9.717E-21 
30000 9.613E-01 1.160E400 1.1851400 1.0500400 11.5712-01 7.27E-01 3.731E-01 4.43E-01 4.34E-01 3.8791-01 3.77E-2 3.43E-01 4.7771-01 4.850E-01 5.7=-01 6.94E-01 7.876E-01 3.4811-01 9.1C -01 
sscoo 9.476E-01 1.1400400 1.161E400 1.042400 8.914E-01 7.162-01 5.04E41 4.814E-01 4.868E01 3.90E-01 3.750E-01 3.94E-01 4.318E-01 4.930E-01 5.794E-01 4.87E-01 7.849E-01 8.61M-01 8.983E-01 
35000 9.145E-01 1.20E40 1.077E-400 9.600E-01 7.84E-01 6.53E1-2 3.505E-01 4.66E-01 4.707E-01 3.62E-01 3.662E-01 3.751-01 4.203E-01 4.92E-01 5.671E-01 6.851E-01 7.815E-01 8.602-01 9.020E01 
40000 9.04E-01 1.074E400 1.081E400 9.21E-01 8.243E-01 6.640E-01 3.3841-01 5.075E-01 4.663E-01 3.849E-01 3.741E-01 3.48E-01 4.30E-01 4./14E-01 5.76E-01 6.924E-01 7.936E-01 8.330E-41 9.045E-01 
45000 8.512-01 1.0021100 9.912E-01 8.804E-01 7.711E-01 6.421E-01 5.670E-01 4.909E-01 4.032-01 3.906E-01 3.839E-01 3.78E-01 4.600E-01 4.6m-o1 3.891E-01 6.9651-01 7.91E-01 8.30E-01 9.257E01 
30000 8.531E-01 9.464E-01 9.950E-01 8.972-01 7.656E-01 6.631E-01 5.576E-01 5.070E-01 4.483E-01 4.017E-01 3.950E-01 3.953E-01 4.686E-01 4.969E-01 4.03E-01 7.142E-01 L 017E-02 8.7921-01 9.403E-01 
55000 7.994E-01 1.72E-01 1.148E-01 4.335E-01 7.200E-01 370E-41 3.330E-01 4.832-01 4.395E-01 4.102E-01 3.996E-01 4.064E-01 4.75E-01 3.2?l-01 4.124E-01 7.211E-01 8.209E-01 8.952-01 9.510E-01 
60000 7.931E-01 9.211E-01 9.199E-01 8.3741-01 7.23E-01 6.407E-01 3.450E-01 4.890E-01 4.612E-01 4.181E-01 4.400e01 4427E01 4.771E-01 3.329E-01 6.4801-01 7.587E-01 8.260E-01 9.188E-01 1.764E-01 

83 90 100 200 300 400 300 1000 2000 3000 MOO 10000 30000 40000 50000 100000 200000 500000 
5000 1.406E400 1.448E400 1.29E400 5.08E-01 2.445E-41 2.41.5E-01 2.750E-01 2.519E-01 1.849E-01 1.801-01 2.899E-01 15.7131-01 9.190E-01 1.097E40 1.231E400 6.371E-01 3.577E-01 6.573E-01 

10000 1.15E400 1.187E400 9.914E-01 4.941E01 4.013E-01 4.212-01 3.341E-01 3.33E-01 3.42E-01 2.512E-01 3.473E-01 6.7000-01 1.015E400 1.174E+00 1.4471400 8.867E-01 3.10W-01 3.525E-01 
15000 1.0130.00 1.118E400 8.8141-01 3.021E-01 4.48E-01 4.997E-01 6.412-01 6.897E-01 4.2E-01 2.94E-01 3.821-01 7.329E-01 1.06E400 1.226E400 1.504E400 9.490E-01 2.34E-01 4.724E-01 
20000 9.894E-01 1.0121400 8.3811-01 5.161E-01 4.875E-01 5.430E01 7.004E-01 7.096E-01 5.077001 3.281E-01 4.236E-01 7.22-01 1.091E+00 1.256E400 1.501E400 9.717E-01 2.12E-01 4.284E-01 
23000 9.347E-01 9.909001 8247E-41 3.3211-01 3.194E-01 5.711E-01 7.437E-01 8.534E-01 3.6311-01 3.307E-01 4.42E-01 8.22E-01 1.1361400 1.25E403 1.4830400 8.677E-01 1.869E-01 4.116E-01 
30000 9.63E-01 9.317E-01 8.3011-01 3.76E-01 3.321E-01 5.9711-01 7.6430-01 8.8431-01 5.890E-01 3.697E-01 4.64E-01 8.5411-01 1.1561400 1.25e.00 1.445E400 8.02E-01 1.8041-01 4.150E-01 
320 9.401E-01 9.46E-01 8.372-01 3.892E-01 5.35E-01 6.317E-01 7.78E-01 9.06e-01 6.102E-01 3.776E-01 4.778E41 8.7018-01 1.16E400 1.261E40 1.412400 7.647E-01 1.783'001 4.212-01 
2003 1.322-01 9.499E-41 L383E01 3.6132-01 3.877E-01 6.03E-01 8.0321-01 9.601E-01 6.403E-01 3.813E-01 4.3171-01 8.191E-01 1.117E403 1.226140 1.407E400 7.43E-01 1.9041-01 4.443E-01 
40000 9.489•-41 9.486E-01 8.447E-01 6.101E01 5.931E-01 6.31E-01 8.23E-01 1.796E-01 6.664E-01 3.873E-01 4.612E-01 8.37E-01 1.12E400 1.225E400 1.321400 4.9301-01 1.921-01 4.303E01 
43000 9.442-01 9.477E-01 8.623E-01 4.304E-01 4.051E-01 4.802-01 8.295E-01 9.892-01 6.743001 3.942-01 4.62E41 8.53E-01 1.138E40 1.212E403 1.322E20 6.466E-01 1.993E-01 4.77E-01 
30000 9.579E-01 9.702E-01 8.88E-01 6.752-01 4.43E-01 6.643E-01 8.271-01 9.852-01 6.786E-01 3.9211-01 4.74E-01 8.462-01 1.139E400 1.215E400 1.291E400 5.976E-01 2.108E-01 5.0221-01 
35000 9.67E-41 1.006E400 9.0911-01 7.032E-01 4.532-01 7.13E-01 8.412-01 9.8831-01 4.78E-01 4.009E-01 3.842E-01 8.758E-01 1.141E400 1.20E400 1.250E40 3.569E-01 2.2/71-01 3.307E01 
80000 1.0000400 1.01E400 9.252-01 7.15E-01 6.935E-01 7.035E-01 8.509E-01 9.8071-01 4.797E-01 4.026E-01 4.938E-41 8.1132-01 1.145E400 1.192400 1.214E40 3.138E01 2.399E-01 3.54E-01 

Oft 1 2 3 4 5 6 7 8 9 10 16 18 20 3 30 40 30 60 70 
5000 1.316E40 1.502E400 1.570E20 1.34E403 1.004E+00 7.403E-01 5.55E-01 4.117E-01 7603E-01 3.41E-41 3.950E-01 4.631E-01 4.772E-01 5.610E-01 7.00E-01 8.637E-01 1.0051400 1.1320400 1.24E40 

10000 1.126E400 1.33E+00 1.379E400 1.170E400 8.952-01 6.764E-01 3.12001 4.33E-01 3.393E-01 3.325/.01 3.536001 3.757E-01 4.418E-01 3.17EE-01 6.221-01 7.801E-01 8.774E-01 9.8721-01 1.041E40 
15000 9.429E01 1.220E400 1.212E-400 1.03220 8.090E-01 6.312E-01 4.94E-01 4.068E-01 3.360E-01 3.263E-01 3.431E-01 3.74E-01 4.020E-01 4.872-01 3.80E-01 6.9651-01 8.09E-01 8.520 -01 9.813E-01 
20000 9.973E-01 1.203E20 1.226E403 1.041E400 8.436E-01 6.411E-01 3.238E-01 4.437E-01 3.116E-01 3.24E44 3.485001 3.499E-01 4.077E-01 4.578E-01 3.377E-01 6.802-01 7.754E41 8.4571-01 8.70E-01 
25003 9.418E-01 1.119E400 1.107E400 9.833E-01 7.711041 6.361E-01 3.242-01 4.472-01 3.992-01 3.49E-01 3.374E-411 3.431E-01 4.020E-01 4.613E-01 3.322-01 4.616E-01 7.36E-01 8.421E-01 8.632-41 
27500 1.34E-01 1.109E403 1.12E20 9.609E-01 8.123E41 6.29E-01 3.76E-01 4.266E-01 4.07E-01 3.495E-01 3.472-01 3.784E-01 4.00E-01 4.650E01 3.2E-01 6.704E-01 7.610E-01 8.108001 8.931E-41 
30000 8.909E-01 1.022400 1.02330440 8.589001 7.434E41 5.432-01 3.449E-01 4.102E-01 3.739E-01 3.44E-01 3.573E-41 7743E-01 4.201E-01 4.801E-01 511371-01 6.930E-01 8.094E-01 8.756E-01 9.442-01 
35000 8.264E-01 9.590E-01 9.345E-01 8.037E-01 4.4321-01 5482-01 5127E-01 4.105E-01 4.0031-01 3.30E-01 7523E-01 773E-01 4.19E-01 4.794E01 5.7131-01 6.943E-01 7.824E-01 8.742-01 9.18E-01 
40000 8.4671-01 9.743E-01 9.3731-01 8.340001 7.171E-01 4.074E-01 3.232E01 4.590E-01 4.039E-01 7695E-01 2.975101 4.30E-01 4.213E-01 4.8132-.01 5.91E-01 6.997E-01 7.849E-01 8.679E-01 9.12E41 

80 90 100 200 300 400 500 1000 2000 3000 3000 10000 30000 40000 30000 100000 200000 500000 
3000 1.2981400 1.37E400 1.139E400 4.61E-01 7019E-01 L82E-01 3.294E-01 3.034E-01 2.07E-01 1.439E-01 70051-01 3.975E-01 9.5371-01 1.122E400 1.343E400 7.620E-01 7216E-01 3.648E-01 

10000 1.103E400 1.11220 9.14E1E-01 4.772-01 4.0521-01 4.771E-01 3.479E-01 3.599E01 3.660E-01 2.562-01 7421E-01 6.916E-02 1.02e00 1.214E00 1.5151400 9.954E-01 2.031-01 4.66E-01 
13000 9.577E-01 9.682-01 8.124E-01 4.e50c-o1 4.389E-01 5166E-01 6.690E-01 7.321-01 4.704E-01 3.063E41 4.03E-01 7.523E-01 1.094E400 1.247E+00 1.55E400 1.014E400 2.117E-01 3.975E-01 
20000 9.349E-01 9.499E-01 7.856E-01 3.0901-01 4.944E-01 3.311E-01 7.22E-01 8.72E-01 5443E-01 7386E-01 4.3122-01 8.686E-01 1.130E00 1.2361400 1.535E400 9.62E-01 1.739E-01 7741E-01 
25000 8.942-01 7.42e01 7.814E-01 5.339E-01 5352-01 5.847E-01 7.557E-01 8.766E-01 5.7511-01 768E1-01 4.627E-01 8.417E01 1.161E400 1.263E400 1.499E+000 8.774E-01 1.627E-01 772E-01 
27500 6.742-01 9.227E-01 7.869E-01 5.417E-01 5.5E1-01 6.010E-01 7.694E-01 L 96E-01 6.012-01 7681E-01 4.657E-01 8.634E-01 1.162400 1.26E400 1.477E400 8.343E-01 1.39E-01 3.835E-01 
30000 9.77E-01 9.922E-01 8.59E-01 5732-01 5.312-01 3.977E-01 7.564E41 8.689E-01 3.887E-01 3.36E-01 4.669E-01 8.527E-01 1.132E400 1.246E+2 1.425E400 7.739E-01 1.921E-01 4.373E-01 
3000 9.311E-01 9.712E-01 13.55E-01 6.112E-01 5.382-01 6.445E-01 7.672E-01 9.202-01 6.284E-01 3.742-01 4.761E-01 8.761E-01 1.155E400 1.257E+00 1.3630400 7.036E-01 1.881E-01 4.456E-01 
40000 9.536E-01 9.53E-01 8.667E-01 6.415E-01 6.150E-01 6.608E-01 8.131E-01 9.27E-01 6.526E-01 3.946E-01 4.822-01 8.889E-01 1.14•400 1.242E+30 1.3120+03 6.213E-01 1.944E-01 4.6E16E-01 

TABLE 1C.9  



x ra ic v: 	7-7 
Ple 

psi -r 
2 

x IV 
3 

WATT-1e 
5 

E.3 .." 
6 

1^-17- U 
7 

P- OFc 
B 

C01101__ 3: NIG 	I ni c FR - 1--i 	1-.4 
7 	1 ,:i 	16 	15 	2 

--r 
..• 50 44 24 1.3 	76 

520 1.562E403 7.=2462 4.22+02 2.941E402 2.296E402 1.970E+02 1.77242 1.634E402 1.604E02 8.616E+02 2.57E+02 2.42E402 5.657E402 5.070E402 8.44242 7.050E+32 3.792462 4.133424= 4.002442 
10000 2.636E+03 1.42E463 6.502402 5.911E402 4.667E402 4.014E02 3450E402 3.472402 3=2432 1.74E03 5.Z7E42 5.027E402 1.167E403 :.(152403 1.027E+03 1.526E405 1.296E403 1.091E42 9.331E42 
1200 3.489E+03 1.82E442 1472403 8.511E+02 6.88E402 6.006E+02 5.443E02 5.1566402 4.912402 2.641E403 7.9524002 7.616E02 1.772403 1.61E42 2.1e1E03 2.3776403 2.0266.03 1.7•M403 1.3166.03 
20000 4.637E403 2.512403 1.405E403 1.16E42 9.4396402 8.2356402 7.500E402 7.014E402 6.671E402 3.57E403 1.073E403 1.030E+03 2.40E403 2.192403 3.850E403 3.747/02 2.80E442 2.432-42 2.2242 
25000 4.97E403 2.1139E4433 1.8916403 1.422403 1.172403 1.242403 9.45E402 8.862402 8.4324432 4.512403 1.35E403 1.303E403 3.042E03 2.772403 4.884E4433 4.172+03 3596E403 342E43 2.732403 
30000 6.196E403 3.337E03 2.377E403 1.794E405 1.4696403 1.287E403 1.17E403 1.099E403 1.044E+03 5.32E42 1.662103 1.592E403 3712403 3.388E403 5.92E403 5.00E403 4.37E403 3812E403 33121415 
33000 6.821E403 3.974(403 2.67E42 2.017E403 1.652403 14444E403 1.3100403 1.234E03 1.169(403 6.202403 1.856E403 1.72E403 4.14E403 3.777E403 6.632E+03 5.652403 4.981E403 4.251E43 3762445 
35000 6.344E2 1752E45 2.2256442 1.462-403 1.6746403 1440.403 14352445 1.242403 1.212+45 6.7466443 1.7776.03 Laam 4.36E403 39872+43 7421E403 6.0016+03 5480E42 6.2E42 3.992-425 
40000 7.322403 4.482(403 3.047E403 2.387E2 1.942403 1.754E403 2.60E403 1.504E403 2.424E403 7.572403 2.262•03 2.172403 5.02E403 4.646E403 8.169E403 6.9666403 4.007E403 5.239E403 4411E103 
45000 7.8126403 4.29E403 3.4096403 2.682403 2.271E403 2.016E4433 1.948E403 1.729E403 1.644E403 0.762403 2.6100403 2.509E403 3.834E403 5.31E403 9.343E+03 7.451E403 6.86E451 3.966E403 5.251E03 
30000 9.121E403 3.61E403 3.92E403 3132403 2.645E403 2.343E403 2.1476403 2.26E+03 1.90E403 1.01E404 3008E403 2.8724433 1.6816403 6.062E42 1.060E404 8.2E403 7.774E403 woreos 54E6E445 
25000 9.32E403 3.938E403 4.342E403 3.473E403 2.92E403 2.642403 2.412403 2.27E623 2.159E403 1.11M404 3492403 3.242E403 7.524242 6.81E403 1.187E404 1.004E401 8.559E403 7.431242 6.517E42 
60000 1.073E404 1.8442403 4.99E403 3.189E403 3.403E03 3.034E403 2.781E4(43 2.603E403 2.468E403 1.303E404 3857E+03 3.67E403 8.522403 7.702E403 1.326E404 1.115E404 9.540E403 8.242103 7.199E101 

80 90 100 200 300 400 500 1000 2000 3000 5000 10300 30000 40000 50000 100000 200000 500000 
5000 33724412 2.801E02 1.672403 9.787E02 8.52E402 7.92E402 3.503E445 5.21E+03 5.1996403 9.523E403 2.042E404 3.218E+04 1.77E404 1.342E04 3.811E401 3.91E404 8.136E04 9.113E404 

10000 0.092402 7.100E402 4.634E403 3432E403 2.590E403 2.334E403 9.1724433 1.264E401 9.937E403 1.736E401 3.38E404 8.515E404 2.152404 1014E404 5.274E404 4.6600404 8.968E404 1.072403 
15043 1.332E403 1.1872403 1.092403 3.413E+03 4.6396403 4.117E403 1.24E404 7.933147 1.4076404 2.392401 4.792E04 1.425E403 3451E104 2.432E404 1.231E404 5.2996404 1.22405 1.299E42 
20000 1.88E403 1.187E+03 1.174E404 8.019E403 4.731E403 5.925E03 3.152404 2.562404 1.786E404 2.962E401 5.832E404 1.266E405 3171E04 2.722404 1.43E404 3.945E401 1.182E405 1435E405 
25000 2.432403 3.200E4473 1.540E104 1.054E404 8.802E403 7.671E403 2.732404 3137E04 2.109(404 3.435E404 6.676E+04 1.407E405 392E404 1942404 7.341E404 6.650E404 1.366E405 1.82E403 
30000 2.992403 2.690E403 1.882404 1.274E04 1.05E404 9.134E403 3722+01 3632404 2.29E404 3882404 7.42E404 1.532405 4.237E404 3.123E404 8.1006404 7.398E401 1.535E405 2.062403 
33000 333E403 3.02E403 2.096E404 1.412E404 1462404 1.003E404 3.514E404 3.911E404 2.565E404 4.113E04 7.832404 1.594E403 4.373E+01 3.217E04 8.412404 7.902404 1.690E403 2.232105 
23000 3502403 3115E03 2.230E401 1.5072404 1.737E404 1.064E404 3696E404 4.006E404 2.553E04 4.07242 7.84240 1.432405 4.692404 3.49E406 9.212404 8.725E404 1.86ev06 2.432403 
40000 4.111E403 3699E403 2.571E404 1.772404 1.401E404 1.20E404 4429E404 4.419E401 2.787E404 4.26E404 8.445E404 1.72E42 4.23E404 3.662404 9.790E404 9.57E+04 2.083E+2 2.710E43 
45000 4.470E403 4.203E403 2.909E404 1.412404 1.543E404 1.314E404 4.4912404 4.779E404 3.942E404 4.722404 9.071E404 2.851E405 5.152406 340E404 1.041E405 1.032403 3.313E+03 2.972E405 

4-4 
4-3 50000 

WOW 
5.224E403 
5.787(403 

4.692E403 
3.287E42 

3.21E404 
3220E404 

2.087E404 
2202404 

1.663E404 
1.782404 

1.409E04 
1.50E404 

4.805E404 
5.09E404 

5.103E404 
5.42E04 

3.205E+04 
3387E404 

3.050E404 
5.32E404 

9.600E404 
1.426E403 

1.522403 
2.036E405 

532E104 
3.592401 

4.02E04 
4454E04 

1.091E405 
1.12E405 

1.14E405 
1.2416403 

2.541E403 
3.7796405 

3.224E405 
3.473E405 

4-4 
rn 60000 6.360E403 5.684E403 3.829E404 2.E2E04 1.89E404 1.52E404 5467E407 5.173E404 3339E04 5.591E404 1.036E405 2.119E403 5.18E404 4.29004 1.21E405 1.343E405 3.072405 3.715E4735 

812 1 2 3 4 5 6 7 8 9 10 16 	' 18 20 25 30 40 50 60 	70 
5000 1.482403 7.013E402 4.139E02 1843E402 2.222402 1.925E402 1.75E42 1.649E402 1.579E02 8.20E402 2.2E4432 2.452402 5.684E402 5.125E402 8.782E402 7.221E402 5.569E442 5.002402 6213E402 

10000 2.303E403 1.202403 7.314E402 3.413E+02 4.379E402 3831E+02 3316E402 331E42 3169E+02 1.7176403 5.2076402 4.996E402 1.164E403 1.058E403 1.842E403 1.54E403 1.305E403 1.121E403 949E4472 
15000 182E43 1.22E403 1.047E403 7.841E102 6.4946402 5.748E402 5.299E+02 3.007E402 4.792E402 3.604E+03 7.916E+02 7.606E402 1.716E403 1.1296403 2.1E2E403 3.4312403 2.096E4(13 1.824E03 1.23E43 
20000 3.944E4473 3.219E4(5 1.462E403 1.093E403 1.016E402 7.9312402 7.72E402 6.852402 1442E402 322403 1.071E403 1.031E403 2.414E03 2.21E403 3917E403 3349E+03 2.694E403 2.5276403 2.232403 
25000 4.470E403 2.603E403 1.776E403 1.355003 1.136E403 1.02E403 9.774E402 8.723E402 8.321E02 4.482403 1.353E403 1406E403 3060E42 2.9352403 4.956E403 4.236E403 3691E403 3432E403 2.852403 
77300 5.014E403 2932403 2.002403 1.537903 1.280E403 1.1324415 1.039E403 9.748E402 9.26E402 5.008E403 1.514E401 1.454E403 3403E03 3122E403 5.5176403 4.71E+03 4.12E403 3395E42 3.182E03 
30000 4.673E03 2.824E403 1.9132403 1.560E403 2.32242 1.193E403 1.095E42 1.034E403 9.900(402 3.347E03 1.613E442 1.550E+03 3.621E42 3.302E403 3.813E403 4.931E403 4.25E403 3690E403 3.246E403 
35000 5.062E403 3173E403 2.292403 1.834E403 1.57E403 1.412E403 1.312403 1.235E403 1.184E403 6.376E403 1.527E413 1.82E403 4.2/224433 3953E403 6.946E403 5.9216403 3.103E403 4.446E03 391E403 
40000 6.326E403 3.921E403 3.812403 2.23E403 1.900E03 1.707E403 1.573E403 1.479(403 1.409E403 7.349E403 2.229(403 3.192403 5.097E2 4.43E403 8.172403 6.961E403 5.947E403 3.E1E03 4.598E403 

80 90 100 200 300 400 500 1000 2000 3000 5000 10000 30000 40000 50000 100000 . 20000 500000 
3000 3393E402 309E+02 1.890E+03 1.165E403 1.02E+03 9.496E402 4.0626403 6.531E403 5.680E403 1.032105 2.202404 5.540E04 1.807E404 1.391E+04 3.794E42 3652404 7.267E404 8.616E404 

10000 8.477E02 7.494(402 5442E52 3.382E403 2.909E03 2.612E403 1.018E404 1.39E404 1.072442 1.864E+04 3.521E404 8.9100404 2.734E404 3.037E404 5.239E401 4.352404 8.2172404 1.031E403 
15000 1.417E403 1.273E403 8.952403 6.2136403 5.286E403 4.673E03 1.722E+04 2.112404 1.511E404 2.32E+04 5.02E404 1.122E405 3.31E404 2.46E404 6.191E04 5.056E404 9.73E404 1.206E405 
20000 1.996E403 1.797E2 1.27E404 8.901E403 7.497E403 6.572E403 2.363E404 3.766E+04 1.213242 3.092104 6.072404 1.296E42 3672404 3.722404 6.883E404 5.756E+04 . 1.154E4475 LssoDos 
25000 2.20E403 2.3212403 1.647E404 1.142404 9.511E403 8.252403 2.927E404 3.3222404 2.212E404 3.381E404 6.882404 1.428E+05 321E404 2.930E404 7.472404 6.3226E404 1.332405 1.834E105 
720 2.844E403 2.571E403 1.830E404 1.22404 1.050E404 9.074E403 3195E404 3.566E404 2.359E404 3.790E+04 7.299E42 1.494E403 4.112404 3.024E4434 7.762404 6.941E404 1.462405 1.992405 
30000 2.879E03 2.579E03 1.782404 1.19242 9.837E+03 8.326E403 3017E404 3431404 2.286E404 3.701E04 7.12E+04 1.462405 4.0742404 3002+04 7.866E404 7.315E04 1.347E+2 2.02E03 
35000 3.478E43 3.123E403 2.164E404 1.440E404 1.17E404 1.01E404 3.525E404 3892E404 2.329E04 4.045E404 7.732404 1.563E405 4am...14 3.12E+04 8.430E404 8.233E+04 1.787E405 2.3324426 
43000 4.091E40.3 3.674E403 2.34242 1.67E404 2.351(404 1.153E+04 3.539E+04 4.187E04 2.734E04 4.328E+04 8.213E404 1.648E405 4.477E+04 3.5043404 8.976E404 9.194(404 2.044E42 2.644E+05 

TABLE 1C.10  



4-4 

WA -1-1- -YO.eM-F- 1-1 
NI 	1 	2 	3 

F-1201-1 	1.47) 	Va.- AIRS 
4 	5 	6 	7 	8 9 10 2 18 10 25 34 40 53 44.'' 0 

5000 -3.974E43 -2.39143 -1.459E403 -1.229E403 4.351402 -7.051402 -5.081602 -3.291402 -1.605E42 6.00140 6.616E42 1.11143 1.361403 1.931E43 2.4,1E41 3.302E443 4.007E403 4.55143 5.4167E41 
10300 -7.52143 -4.71E403 -3.342E+423 -2.472E403 -1.901E43 -1.4=43 -1.033401 -6.681E+02 -3.251E02 0.001400 1.74143 2.274E403 2.776E•03 3.943E403 4.998E43 6.81!E403 8.11E43 9.61E43 1.073E•04 
1530 -1.022E404 -4.777E403 -4.87E43 x698(.032.03(•03 -2.15E403 -1.556E43 -1.007E403 -4.912E402 0.004E40 2.641E403 3.431E03 4.191E01 5.473E03 7.590E403 1.041E404 1.279E401 1.481E•04 1.01401 
20000 -1.381E404 -9.175E03 -6.661E403 -5.056E403 -3.881+03 -2.94140 -2.111•46 -1.361403 -6.671E42 0.01E400 3.576E403 4.01E0 5.683E403 8.086E403 1.02144 1.413E404 1.740E64 2.2=404 2.26144 
25070 -1.60144 -1.101404 -8.197E+03 4.306•03 -4.881+03 -3.709E403 -2.672403 -1.729 .03 4.C1402 0.00140 4.515E403 5.87E43 7.177E+03 1.022E404 1.301404 1.783E44 2.201404 2.561404 2.8711404 
30000 -1.999E404 -1.379E404 -1.023'04 -7.8500 -4.071403 -4.604E40 -3.317E+03 -2.141403 -1.0400 0.004E400 5.551403 7.217E403 8.809E403 1.12E+04 1.591E404 2.187E+04 2.691+04 3.11144 3.514E404 
33000 -2.237E44 -1.545E04 -1.172E404 -8.91143 -6.821403 -5.11E40 -3.721E403 -L401+03 -1.161403 0.000E440 6.201403 8.061403 7.01403 1.391404 1.776E404 2.431401 3.001404 3.49E401 3.91E404 
35000 -2.161404 -1.531404 -1.159E404 -11.991403 -6.997(403 3.323E403 -3.841E40 -2.401403 -1.20140 0.000E40 6.466E03 8.413E40 1.0=401 1.46144 1.863E404 2.56144 3.166E404 1.681E404 4.131404 
40000 -2.577E404 -1.825E404 -1.371404 -1.067H04 -8.781403 -6.292E403 -4.536E403 -2.91E03 -1.42E403 0.030E400 7.575E403 9.844E403 1.202E401 1.712E404 2.176E404 2.491404 3.691•04 4.290E404 4.81e04 
45000 -L821404 -2.041E404 -1.550E404 -1.214904 4.501403 -7.236E43 -5.221403 -3.373E403 -1.644E03 0.000E40 8.767E+03 1.131404 1.389E404 1.971+04 2.504(404 3.438E04 4.231404 4.981404 5.511401 
50000 -3.294E404 -2.378E404 -1.811401-1.411404 -1.105E401 4.404E403 -6.059E43 -3.912E03 -1.904E03 0.004E40 1.010E44 1.310E404 1.591404 2268E•04 2.03E44 3.913E+04 4.831E404 5.401406 4.273E404 
5100 -3.561E404 -2224E44 -2.08E404 -1.591404 -1.247E404 -9.501403 4.85143 -4.431403 -2.159E403 0.01E00 1.141404 1.481404 1.807E404 2.534004 3.241E404 4.471404 5.432E44 6.292E44 7.031404 
60000 -4.083E44 -3.012E44 -2.327E04 -1.811404 -1.421404 -14039E404 -7.853E403 -5.071E403 -2.468E403 0.404E40 1.303D04 1.68141 2.056E404 2.909E404 3.680E404 5.011404 4.131404 7.087E401 7.912E04 

80 90 100 200 300 400 50 1000 2000 3000 5000 10000 30000 40000 50000 100000 200000 500000 1000000 
5000 5461403 5.80E403 6.03E+0 7.768E403 8.747E403 9.599E403 1.040E404 1.390E401 1.97E44 2.493E404 3.446E404 5.481E404 1.071E405 1.243E405 1.37005 1.759E405 2.131405 2.972E405 1.891E43 

10000 1.166E404 1.247E404 1.311E404 1.781E404 2.084E04 2.341404 2.576E404 3.4811404 4.752E401 5.746E404 7.481404 1.107E405 1.952E45 2.222E45 2.425E405 L952E405 3.420E405 4.317E40 5.390E426 
15000 1.807E404 1.941E404 2.061404 2.861404 3.415E404 3.871404 4.291E404 5.821404 7.755E44 9.166E404 1.155E40 1.434E445 7.771405 3.045E45 1.298E45 3.911E05 4.441E405 5.464E406 4.75145 
20000 2.477E04 2.666E404 2.834E44 4.001404 4.811401 5.4M+04 6.071404 8.231E+04 0.006(403 1.258E40 1.551405 2.11E45 3.404E405 3.77145 4.015E45 4.740E405 5.331406 6.517E4015 8.0514435 
25000 3.151404 3.392E44 3.61E404 5151404 4.21144 7.097(404 7.851404 1.059E405 1.373E405 1.584E40 1.927(405 2.595E405 4.002E405 4.400E405 4.694E405 5.442E45 4.113E•05 7.479E45 9.11405 
30000 3.851404 4.150E406 4.419E4N 6.303E404 7.577E404 8.630E44 9.541404 1.777E05 1.640E45 1.981E45 2.270E405 3.017E405 4.550E405 4.971405 5.836E405 6.096E405 6.81E405 8.371405 1.041406 
33000 4.293E404 4.677E44 4.971E404 7.00E44 1.437E404 9.608(404 1.061E405 1.411405 1.104E45 2.01E+05 1.47145 3.237E405 4.851E45 5.281E405 5.610E405 4.453E45 7.241405 8.73X405 1.107(406 
35000 4.533E44 4.838E404 5.207E401 7.437E44 1.941404 1.011E405 1.124E405 1.494E05 1.89145 2.154E405 1.551405 3.34140 4.995E405 5464E45 5213E405 4.734E405 7.607E43 7.47-1405 1.141E24 
40030 5.276E404 5.687E404 4.057E604 8.413E404 1.033E446 1.176E05 1.296E405 1.701405 3.151405 2.429E40 2.1371405 3.724E45 5.471E405 5.941405 4.331405 7.309(405 8.267E405 1.031406 1.306(406 
45000 6.040E404 6.507E04 6.927E404 9.836E444 1.173E+0 1.330E.05 1.461E40 1.912E405 1.183E+05 2.681E405 3.160E405 4.063E405 3.92006.05 6.435E405 6.818E45 7.85E45 11.911E405 1.11E406 1.420E44 
50000 6.861E404 7.381404 7.851404 1.107205 1.315E405 1.481405 1.623E405 2.103E45 1.614E45 3.934E+05 3.439(405 4.395E405 6.337E+05 6.e91E445 7.291E405 1.389E426 7.512E426 1.207E606 1M0E•06 
55000 7.690E404 0.261404 1.787E04 1.231E426 1.456E445 1.431E+05 1.725E405 2.295E405 2.83145 3.173E4435 3.706E405 4.714E405 6.750E45 7.309E405 7.725E45 1.8131405 1.017E44 1.290E46 1.41E06 
60000 0.631404 9.268E0S 9.836E404 1.367E405 1.409E445 1.7906.05 1.9572405 2.494E0 3.061E45 3.417E405 3.971E45 5.032E405 7.131E405 7.72E405 0.151405 1.371405 1.071406 1.174E406 1.741406 

1419 1 2 3 4 5 6 7 8 9 10 16 18 20 1 30 40 50 60 70 
5000 -3.795E403 -2.314E43 -1.612E403 -1.192E403 -9.139E402 -6.906E402 -4.981E42 -3.221E02 -1.579E402 0.004E40 8,51E402 1.112E403 1.357E403 1.7218E403 2.4381403 3.317E403 4.039E403 4.631403 513E403 

10000 -6.611443 -4.335E43 -3.113E403 -2.361403 -1.84E+03 -2.331403 -9.797E42 -6.481E02 -1169E402 0.000E+00 1.717E+03 2.22E403 2.7376403 3.907E43 4.961403 6.821403 1.346E43 1.637E401 1.071.04 
15000 43.984E40 -6.151E43 -4.5143 5.511403 -2,71E43 -2.083E403 -1.514E403 -9.803E02 -4.741402 0.000E40 2.604E+03 3.3001E43 4.156E403 5737E43 7.566E403 1.043E404 1.227E401 1.496E04 1.471404 
20000 -1.241E404 41.538E403 -6.311403 -4.857E40 -3.764E40 -2.852E43 -2.0610403 -1.341+03 -6.542E402 0.000E+00 3.535E43 4.60143 5.637E403 8.051E03 1.026(404 1.418E404 1.752E04 2.042E404 2.29141 
23000 -1.499640; -1.052E41 -7.911E403 -6.131403 -4.776E33 -3.648140 -2.631403 -1.704E403 -8.321E42 0.000E+0 4.486E403 5844E43 7.151403 1.021E44 1.301404 1.797E44 2.223E404 2.151404 2.911401 
27500 -1.684E404 -1.181404 4.891E403 4289E40 -5.356E43 -4.077E403 -2.144E403 -1.901E403 -9.305E402 0.000E40 5031E03 6.513E+03 7.777E403 1.11E404 1.451404 2.007(404 1.47144 2.831404 1.245E404 
30000 -1.668E404 -1.201E404 -9.182E403 -7.191E03 -6.636E403 -4.311E+03 -3.123E403 -2.024E43 -9.901422 0.000E+00 5341403 6.957E403 1.507E403 1.211404 1.544E404 2.271+04 2.621404 3.041401 3.416E404 
35000 -1.910E+04 -1.403E44 -1.111404 4.563E40 -6.730E43 -5.151E43 -3.737E403 2424E+03 -1.184E43 0.001400 6.3766403 8.303E445 1.011404 1.448E404 1.802404 3.5372404 3.129(404 3.640E404 4.281404 
40000 -2.337E404 -1.705E44 -1.313E404 -1.031E02 -8.071403 -6.1680403 '4.461E403 -2.931C403 -1.404E4455 0.000E403 7.549E403 9.021E403 1.202E404 1.711E404 2.177E404 2.994E404 1690E401 4.2941404 4.811404 

80 90 100 200 300 400 500 1000 2000 3000 5000 10000 30000 40000 50000 100000 20003 500000 1000030 
5000 5555E403 5919E403 6.221403 1.119E40 9.281E03 1.031E41 1.126E404 1.532E404 2.18144 2.754E404 1.71E04 5991E404 1.153E405 1.334E43 1.473E405 1.852E05 2.211405 3.941405 3.91E405 

10000 1.175E404 1.259E01 1.51E404 1.831404 2.178E404 2.469E09 2.731E04 3.748E44 5114E404 6.207E404 8.071E44 1.189E405 1.081E25 2.354E405 2.550E405 3.03E405 3.519E405 4.341E45 5173E405 
15000 1.839E401 1.990E404 2.101E404 3.003E04 3.625E04 4.153E404 4.621E404 6.343E+04 0.451E404 9.96E040 1.251E405 1.756E405 2.079E405 3.211E405 3.456E405 4.076E406 4.581E405 5.5530405 4.943E405 
20000 1519E404 2.71E004 2.897E04 4.175E404 5.045E404 5815E404 6.477E04 8.837E44 1.110(•435 1.349E405 1.654E405 2.266E405 3.562E45 3.932E40 4.201405 4.893E+05 5465E405 6.621405 8.19145 
25000 1201E404 3.451404 3.68144 5331401 6.471404 7.4276401 8.251404 1.11EE.05 1.4510E405 1.671E405 2.025E+05 2.711E405 4.141E405 4.544E405 4.837E405 5934E405 6.257E405 7.790E40S 9.424E405 
27500 3.3639404 3.947E404 4.104E404 1933E404 7.200E401 8.75144 9.157E04 1.23145 1.394E405 1.830E40 2.210E05 2.7314416 4.433E45 4.844E40 5147E405 5923E45 6.617E405 8.080E405 1.006E606 
30000 3.740E04 4.021404 4.286E404 4.069E04 7.261404 11.251404 9.103E404 1.211405 1.551405 1.784E45 2.154E45 2.867E45 4.333E405 4.740E445 5041E405 5827E405 6.559E405 8.107E405 1.011406 
35000 4.47404 4.823E401 5.135E404 7.500E404 1.740E404 9.918E404 1.093E405 1.446E405 1.8=405 2.000E405 2.493E405 3.266E+05 4.031E45 5.260E405 5.575E+05 6.418E405 7.242E405 9.029E405 1.137E406 
40000 5.271404 5621E404 6.049E404 1.59164404 1.027E405 1.162E+05 1.277E405 1.671405 2.101E+05 2.73E405 2.00F.405 3.629E+05 5.276E405 5.724E+06 6.034-045 6.952E4Z 7.871E405 9.915E435 1.256E406 
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