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Purpose

To present additional test results for
point sources near the body (<30cm)
to support EPRI Two-Dosimeter
algorithm for reporting personnel
EDE




Background

» EPRI Two-Dosimeter Method provided technical
grounds for measuring EDE using one dosimeter
for routine jobs or two dosimeters for special jobs

» Current NRC exemption limited the use of the
method to sources at least 12 inches (~30 cm)
from the body based on earlier EDE data

» Limitation made the exemption impractical for
many uses in power plants

Spatial Definition of the Phantom
VA

¢ A data plane is a 2D cross
section defined by the X-Y
coordinate

* 12 data planes are defined
for various height, Z

*Z =95 cm is the top of the
head

*Z=0 cm is the upper end of
the legs

«Z=- 81 cm is the bottom of
the feet




Spatial Definition of the Data Pane

Body Surface

X (em)

* The phantom faces the negative Y axis

» The empty circles are the locations studied before

¢ The solid circles are the new locations

« Diamonds are additional for Z=105 cm (overhead) only
« New locations are about 10-cm from the body surface
sThree locations in the side of the body are averaged

EPRI Two-dosimeter Algorithm To Be Tested

EPRI Algorithm #3
Hg =[Max(R, .., Ry )+ AVE(R oo Ry )12

Ratio = -H—

Where H'; is the estimated EDE;

Hg is the real EDE from Monte Carlo calculations
R is dosimeter reading




Monte Carlo Calculation to Determine
the Real “ EDE”

e MCNP Code (version 4C) originated
from Los Alamos National Lab
« MIRD adult male and female phantoms
originated from Oak Ridge National
Lab for Society of Nuclear Medicine
(1987)
- 50 organs and tissues
- Two dosimeters (front and back)

Photon energies:
- 0.3 MeV
- 1.0 MeV
- 1.5 MeV

ICRP Radiation Protection Dosimetry System

1. Effective Dose Equivalent (EDE) (ICRP-26 (1977) and 10CFR20 (1994))

EDE =X, w; H;
2. Effective Dos (ED) (ICRP-60 (1991)

Eff Dose=X;w;H; and Eqdose, Hi=ZwgDqq

Organ (T) w(ICRP-26) w,(ICRP-60) wjy (ICRP 2005)
Gonads 0.25 0.20
Bone marrow (red) 0.12 0.12
Colon Not given 0.12
Lung 0.12 0.12 .
Stomach Not given 0.12 Be' n g
Bladder Not given 0.05
Breast 015 0.05 Evaluated
Liver Not given 0.05
Esophagus Not given 0.05
Thyroid 0.03 0.05
Skin Not given 0.01
Bone surface 0.03 0.01
Remainder* 0.30 0.05

‘Definition of the “remainder” follows the ICRP-26 and ICRP 60.




Findings of EPRI Method at <30 cm

* Photon point sources of 0.3, 1.0 and 1.5 MeV
cover most possible exposures

e 10-cm from the body source is a reasonable
“near-body” scenario in nuclear power plant
environments

* For each Z, all data on each the whole data
plane are averaged

(Please Reference data in the Excel table)
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Test 1 is the single dosimeter algorithm
Test 2 = (front + back dosimeters)/(2*EDE)
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61 03 149 080  1.14
61 03 146 082 114
61 03 146 082 114
61 03 136 083  1.09
61 0.3 1.36 0.83 1.09
61 03 046 046 046
61 03 046 046 046
61 03 035 110 148
61 03 035 110 148
61 03 033 136  1.88
61 0.3 0.33 1.36 1.88

61 03 020 149 213

Average= T 1080710095 T 1287
41 03 604 3N 458
4 03 21 115 163
4 03 21 115 163
4 03 183 108 146
41 03 18 108 146
41 03 054 055 055
41 03 054 055 055
41 03 034 113 153
41 03 034 113 153
4 03 026 150 213
41 03 026 150 213
4103 023 406 598
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2.50E-17
2.58E-17
2.03E-17
2.46E-17
2.06E-17
2.06E-17
1.60E-17
1.60E-17
1.57E-17
1.576-17
1.48E-17
1.48E-17
1.44E-17
1.44E-17

1.68E-17

7.32E-17
4.73E-17
4.73E-17
3.07%-17
3.07E-17
2.95E-17
2.95E-17
2.78E-17
2.78E-17
34717
3.17E-17
4.75E-17

1.68E-16
8.94E-17
8.94E-17
4.89E-17
4.89E-17
4.58E-17
4.58E-17
4.32E-17
4.32E-17
5.43E-17
5.43E-17
8.96E-17

1.73E-16
1.02E-16
1.02E-16
6.11E-17
6.11E-17
5.89E-17
5.89E-17
5.69E-17

1.37E-17 5.49E-01
1.36E-17 5.28E-01
1.15E-17 5.65E-01
1.48E-17 6.04E-01
1.32E-17 6.44E-01
1.32E-17 6.44E-01
1.05E-17 6.58E-01
1.05E-17 6.58E-01
1.02E-17 6.53E-01
1.02E-17 6.53E-01
9.84E-18 6.64E-01
9.84E-18 6.64E-01
1.05E-17 7.27E-01
1.05E-17 7.27E-01
1.15E-17 6.84E-01

4.76E-17 6.50E-01
3.08E-17 6.52E-01
3.08E-17 6.52E-01
2.08E-17 6.77E-01
2.08E-17 6.77E-01
2.13E-17 7.23E-01
2.13E-17 7.23E-01
2.05E-17 7.37E-01
2.05E-17 7.37E-01
2.55E-17 8.04E-01
2.55E-17 8.04E-01
3.68E-17 7.76E-01

1.05E-16 6.27E-01
5.89E-17 6.59E-01
5.89E-17 6.59E-01
3.39E-17 6.92E-01
3.39E-17 6.92E-01
3.14E-17 6.86E-01
3.14E-17 6.86E-01
3.13E-17 7.24E-01
3.13E-17 7.24E-01
4.38E-17 8.06E-01
4.38E-17 8.06E-01
714E-17 7.97E-01

1.25E-16 7.25E-01
8.05E-17 7.93E-01
8.05E-17 7.93E-01
4.90E-17 8.02E-01
4.90E-17 8.02E-01
4.57E-17 7.76E-01
4.57E-17 7.76E-01
4.39E-17 7.71E-01

Dosimet Dosimet
“er Front er Back

5.11E-19
2.67E-17
5.98E-19
3.01E-17
2.79e-17
2.79E-17
1.47E-17
1.47€E-17
2.57E-18
2.57E-18
2.52E-18
2.52E-18
3.22E-18
3.22E-18
1.40E-18

7.62E-17
6.05&-17
6.05E-17
1.90E-17
1.90E-17
7.64E-18
7.64E-18
5.02E-18
5.02E-18
6.38E-18
6.38E-18
5.34E-18

2.49E-16
1.31E-16
1.31E-16
6.65E-17
6.65E-17
2.12E-17
2.12E-17
1.50E-17
1.60E-17
1.80E-17
1.80E-17
1.78E-17

1.05E-15
2.14E-16
2.14E-16
1.12E-16
1.12E-16
3.21E-17
3.21E-17
1.96E-17

4.16E-19
5.36E-19
2.69E-17
1.27E-18
2.91E-18
2.91E-18
2.17E-18
2.17E-18
2.05E-18
2.05E-18
2.08E-17
2.08E-17
2.78E-17
2.78E-17
3.06E-17

5.25E-18
7.59E-18
7.59E-18
4.68E-18
4.68E-18
6.07E-18
6.07E-18
4.19E-17
4.19E-17
5.88E-17
5.88E-17
7.72E17

1.75E-17
1.66E-17
1.66E-17
1.49E-17
1.49E-17
2.07E-17
2.07E-17
8.04E-17
8.04E-17
1.30E-16
1.30E-16
2.49E-16

3.05E-17
2.00E-17
2.00E-17
1.95E-17
1.95E-17
3.24E-17
3.24E-17
1.10E-16

5.69E-17 4.39E-17
7.71E-17 5.81E-17
7.71E-17 581E-17
1.33E-16 9.54E-17

7.71E-01
7.54E-01
7.54E-01
7.19€E-01

1.96E-17 1.10E-16
2.00E-17 2.12E-16
2.00E-17 2.12E-16
3.07E-17 1.05E-15

MAX
MIN

Test 3 = [Higher of {front; back dosimeters) + Average of (front + back dosimeters))/(2*EDE)

0.96
0.53



61 0 -22 21 03 1.77 0.95 136 1.40E-16 1.25E-16 8.91E-01 249E-16 1.67E-17
62 22 -22 21 03 1.63 0.89 1.26 8.08E-17 7.65E-17 9.47E-01 1.32E-16 1.24E-17
63 -22 -22 21 03 1.63 0.89 126 8.08E-17 7.65E-17 9.47E-01 1.32E-16 1.24E-17
64 33 -5 21 03 1.74 1.00 137 4.58E-17 417E-17 9.10E-01 7.97E-17 1.14E-17
65 33 -5 21 03 1.74 1.00 137 4.58E-17 4.17E-17 9.10E-01 7.97E-17 1.14E-17
66 33 0 21 03 0.45 045 045 4.34E-17 3.94E-17 9.09E-01 1.96E-17 1.94E-17
67 -33 O 21 03 045 045 045 4.34E-17 3.94E-17 9.09E-01 1.96E-17 1.94E-17

68 33 5 21 03 0.28 1.08 148 4.24E-17 3.80E-17 8.95E-01 1.17E-17 7.96E-17
69 33 & 21 03 0.28 1.08 148 4.24E-17 3.80E-17 B.95E-01 1.17E-17 7.96E-17
70 22 22 21 0.3 0.20 1.18 1.67 6.13E-17 5.30E-17 B.63E-01 1.23E-17 1.33E-16
71 22 22 21 03 0.20 1.18 167 6.13E-17 5.30E-17 8.63E-01 1.23E-17 1.33E-16

72 0 22 21 03 0.17 1.27 1.83 1.04E-16 8.62E-17 8.26E-01 1.78E-17 2.48E-16

74
75 0 22 6 033 048 1.58E-16 1.29E-16 8.17E-01 9.84E-17 6.68E-18
76 2 22 6 053 076 7.35E-17 642E-17 873E-01 7.26E-17 5.74E-18
77 22 22 6 053 076 7.35E-17 642E-17 873E-01 7.26E-17 5.74E-18
78 33 5 6 0.78 1141 3.39E-17 3.09E-17 Q.11E-01 4.85E-17 4.77E-18
79 -33 -5 6 0.78 111 3.39E-17 3.09E-17 9.11E-01 4.85E-17 4.77E-18
80 33 0 6 029 029 3.06E-17 2.75E-17 8.99E-01 8.60E-18 8.85E-18
81 33 0 6 029 029 3.06E-17 2.75E-17 8.99E-01 8.60E-18 B.85E-18
82 33 5 6 0.91 127 2.97E-17 2.66E-17 8.95E-01 5.15E-18 4.87E-17
83 33 5 6 0.91 127 297E-17 266E-17 8.95E-01 5.15E-18 4.87E-17
84 22 22 6 0.89 127 4.42E-17 397617 B99E-01 6.04E-18 7.27E-17
85 22 22 6 0.89 127 4.42E-17 3.97E-17 899E-01 6.04E-18 7.27E-17
86 0 22 6 0. 0.69 099 7.55E-17 6.39E-17 BA7E-01 6.81E-18 9.78E-17
87 AVerages T Tr056 068 TS 081 T

88

89 0 -22 21 03 0.58 0.30 044 574E-17 4.45E-17 7.75E-01 3.30E-17 9.94E-19
90 22 .22 21 03 0.86 045 0.65 3.49E-17 2.78E-17 7.96E-01 3.00E-17 1.23E-18
91 -22 .22 21 03 0.86 045 065 349E-17 2.78E-17 7.96E-01 3.00E-17 1.23E-18

92 33 -5 .21 03 162 084 123 137E-17 1.05E-17 7.66E01 2.23E-17 9.13E-19
93 33 -5 -21 03 162 084 123 137E-17 1.05E-17 7.66E01 2.23E-17 9.13E-19
9433 0 -21 03 014 013 014 1.27E-17 951E-18 7.51€-01 1.79E-18 1.53E-18
95 -3 0 -21 03 014 013 014 1.27E-17 951E-18 7.51E-01 1.79E-18 1.53E-18
9% 33 5 21 03 008 096 140 1.19E-17 8.99E-18 7.50E-01 8.93E-19 2.18E-17
9733 5 21 03 008 096 140 1.19E-17 B.99E-18 7.50E-01 8.93E-19 2.18E-17
98 22 22 -21 03 008 091 132  1.67E-17 1.34E-17 BO4E-01 1.37E-18 2.89E-17
99 22 22 21 03 008 091 132 1.67E-17 1.34E-17 BO4E-01 1.37E-18 2.89E-17
##* 0 22 21 0.3 0.05 0.59 0.86 2.B6E-17 2.22E-17 7.74E-01 1.31E-18 3.25E-17
# Average= 052771062 757:10.90 7

##

# 0 22 41 03 084 043 063 2.20E-17 1.66E-17 7.25E-01 1.92E-17 3.39E-19
4 22 22 41 03 101 052 076 1.72E-17 1.28E-17 7.47E-01 1.73E-17 4.10E-19
44 22 22 41 03 101 052 076 1.72E-17 1.28E17 7.47E-01 1.73E-17 4.10E-19
## 33 5 41 03 201 102 152 671E-18 4.60E-18 6.86E-01 1.35E-17 2.83E-19
## 33 -5 41 03 201 102 152 671E-18 4.60E-18 6.86E-01 1.35E-17 2.83E-19
# 33 0 41 03 007 007 008 60SE-18 4.05E-18 6.70E-01 4.09E-19 4.98E-19
# 33 0 41 03 007 007 008 605E-18 4.05E-18 670E-01 4.09E-19 4.98E-19
# 33 5 41 03 006 125 184 571E-18 3.88E-18 6.79E-01 3.33E-19 1.39E-17
# 33 5 41 03 006 125 184 571E-18 3.88E-18 6.79E-01 3.33E-19 1.39E-17
# 22 22 41 03 006 109 161 800E-18 5.86E-18 7.32E-01 4.55E-19 1.70E-17
# 22 22 41 03 006  1.09 161 8.00E-18 5.86E-18 7.32E-01 4.55E-19 1.70E-17
# 0 22 41 03 004 075 111  125E-17 8.82E-18 7.03E-01 4.97E-19 1.83E-17
# Averages: | Ll 0.61 7T 0.06 A AIST

# 0 22 -61 03 1.08 0.55 081 1.15E-17 7.94E-18 6.88E-01 1.24E-17 2.27E-19
## 22 22 61 03 1.15 0.58 0.87 947E-18 6.75E-18 7.13E-01 1.09E-17 1.24E-19
#4 22 .22 61 03 1.15 0.58 0.87 947E-18 6.75E-18 7.13E-01 1.09E-17 1.24E-19
## 33 -5 61 03 1.46 0.75 110 3.68E-18 2.34E-18 6.36E-01 5.37E-18 1.28E-19
## -33 -5 61 03 1.46 0.75 1.10 3.68E-18 2.34E-18 6.36E-01 5.37E-18 1.28E-19
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.51 H

0.07 0.07
-61 0.3 0.06 0.07 0.07
61 03 006 091 134
-61 0.3 0.06 0.91 1.34
-61 0.3 0.05 137 2.04
61 03 005 137 204
61 03 004 1.05 155
Iverage="" .77 056 5]
-81 03 124 0.63 0.93
-81 0.3 1.44 0.73 1.09
-81 0.3 1.44 0.73 1.09
-81 0.3 1.21 0.62 0.9
-81 0.3 1.21 0.62 0.91
-81 0.3 0.10 0.08 0.09
-81 0.3 0.10 0.08 0.09
81 03 005 097 142
-81 0.3 0.05 0.97 142
-81 03 0.05 1.94 2.88
-81 03 0.05 1.94 288
-81 0.3 0.05 1.51 224
JAverage= 71771058} X 33
105 1 0.07 0.06 0.07
105 1 0.95 0.50 Q.72
105 1 0.08 0.63 0.90
105 1 1.06 0.58 0.82
105 1 1.19 0.74 0.96
105 1 1.19 0.74 0.96
105 1 1.00 0.64 0.82
105 1 1.00 0.64 0.82
105 1 0.29 0.30 0.30
105 1 0.29 0.30 0.30
105 1 0.31 0.79 1.04
105 1 0.31 0.79 1.04
105 1 0.36 0.96 1.27
105 1 0.36 0.96 1.27
105 1 0.14 0.81 1.14
IAVerage= T 0 10,6377 7083
81 1 0.94 0.53 0.73
81 1 1.15 0.72 0.93
81 1 1.16 0.72 0.93
81 1 0.79 0.53 0.66
81 1 0.79 0.53 0.66
81 1 0.44 0.41 0.42
81 1 0.44 0.41 0.42
81 1 0.30 0.83 1.10
81 1 0.30 0.83 1.10
81 1 0.34 0.95 1.25
81 1 0.34 0.95 125
81__1__ 019 078 107
61 1 1.40 0.79 1.10
61 1 133 0.81 1.07
61 1 133 0.81 1.07
61 1 128 087 108
61 1 128 087  1.08
61 1 0.63 0.61 0.62
61 1 063 061 062

3.21E-18
2.97E-18
2.97E-18
4.19E-18
4.19E-18
5.83E-18

6.27E-18
5.52E-18
5.52E-18
2.21E-18
2.21E-18
1.78E-18
1.78E-18
1.60E-18
1.60E-18
2.17E-18
2.17E-18

2.65E-18

9.32E-17
9.45E-17
7.63E-17
8.73E-17
7.18E-17
7.18E-17
5.83E-17
5.83E-17
5.76E-17
5.76E-17
551E-17
§51E-17
5.46E-17
5.46E-17

6.40E-17

241E-16
1.57E-16
1.57E-16
1.09E-16
1.09E-16
1.06E-16
1.06E-16
1.02E-16
1.02E-16
1.12E-16
1.12E-16
1.69E-16

5.22E-16
2.87E-16
2.87E-16
1.77E-16
1.77E-16
1.68E-16
1.68E-16

1.98E-18
1.86E-18
1.86E-18
2.92E-18
2.92E-18
3.86E-18

4.24E-18
3.83E-18
3.83E-18
1.37E-18
1.37E-18
1.04E-18
1.04E-18
9.70E-19
9.70E-19
1.49E-18
1.49E-18
1.73E-18

5.45E-17
5.33E-17
4.59E-17
5.67E-17
4.90E-17
4.90E-17
4.00E-17
4.00E-17
3.90E-17
3.90E-17
3.77E-17
3.77E-17
4.07E-17
4.07E-17
4.57E-17

1.62E-16
1.06E-16
1.06E-16
7.73E-17
7.73E-17
7.88E-17
7.88E-17
7.61E-17
7.61E-17
9.10E-17
9.10E-17
1.32E-16

3.38E-16
1.96E-16
1.96E-16
1.29E-16
1.29E-16
1.22E-16
1.22E-16

6.18E-01

6.18E-01
6.29E-01
6.29E-01
6.96E-01
6.96E-01
6.62E-01

6.75E-01
6.94E-01
6.94E-01
6.21E-01
6.21E-01
5.88E-01
5.88E-01
6.06E-01
6.06E-01
6.88E-01
6.88E-01
6.53E-01

5.85E-01
5.64E-01
6.02E-01
6.49E-01
6.83E-01
6.83E-01
6.85E-01
6.85E-01
6.78E-01
6.78E-01
6.84E-01
6.84E-01
7.46E-01
7.46E-01
7.15E-01

6.74E-01
6.79E-01
6.79E-01
7.07E-01
7.07E-01
7.43E-01
7.43E-01
7.48E-01
7.48E-01
8.14E-01
8.14E-01
7.80E-01

6.47E-01
6.82E-01
6.82E-01
7.26E-01
7.26E-01
7.25E-01
7.25€-01

osimet ‘Dosimet
r Front er Back

2.05E-19

2.05E-19
1.79E-19
1.79E-19
2.09E-19
2.09E-19
2.44E-19

7.75E-18
7.96E-18
7.96E-18
2.67E-18
2.67E-18
1.74E-19
1.74E-19
8.39E-20
8.39E-20
1.15E-19
1.15E-19
1.28E-19

6.29E-18
8.94E-17
5.99E-18
9.25E-17
8.52E-17
8.52E-17
5.82E-17
5.82E-17
1.69E-17
1.69E-17
1.70E-17
1.70E-17
1.96E-17
1.96E-17
9.15E-18

2.25E-16
1.80E-16
1.80E-16
8.66E-17
8.66E-17
4.64E-17
4.64E17
3.04E-17
3.04E-17
3.75E-17
3.75E-17
3.25E-17

7.32E-16
3.83E-16
3.83E-16
2.28E-16
2.28E-16
1.05E-16
1.05E-16

2.21E-19
221E-19
5.24E-18
5.24E-18
1.13E-17
1.13E-17
1.20E-17

1.33E-19
9.83E-20
9.83E-20
6.71E-20
6.71E-20
1.21E-19
1.21E-19
3.01E-18
3.01E-18
8.29E-18
8.29E-18
7.87E-18

5.70E-18
5.53E-18
9.01E-17
8.30E-18
2.07E-17
2.07E-17
1.62E-17
1.62E-17
1.72E-17
1.72E-17
7.04E-17
7.04E-17
8.57E-17
8.57E-17
9.46E-17

3.156-17
4.51E-17
4.51E-17
3.03E-17
3.03E-17
3.98E-17
3.98E-17
1.39E-16
1.39E-16
1.75E-16
1.75E-16
2.30E-16

8.96E-17
8.45E-17
8.45E-17
8.11E-17
8.11E-17
9.96E-17
9.96E-17



1.69E-16 1.21E-16 7.57E-01 8.22E-17 2.58E-16

5 1 ) . .
# 33 5 61 1 052 107 134 1.59E-16 1.21E-16 7.57E-01 8.22E-17 2.58E-16
# 22 22 61 1 0.46 128 169 1.82E-16 1.47E-16 B.06E-01 B.43E-17 3.83E-16
# 2 2 61 1 046 128 169 1.82E-16 147E-16 8.0GE-01 B.43E-17 3.83E-16
# 0 22 61 1 028 140 195 2.93E-16 2.37E-16 8.07E-01 8.33E-17 7.36E-16
# ‘Average= | 0.82 12277

##

# 0 2 41 1 600 313 456 5.36E-16 3.99E-16 7.44E-01 3.22E-15 1.40E-16
# 22 22 41 1 195 112 153 3.23E-16 2.60E-16 B.04E-01 6.29E-16 9.43E-17
w22 22 41 1 1.95 112 153 3.23E-16 2.60E-16 B.O4E-01 6.29E-16 9.43E-17
# 33 5 41 1 162 1.06 134 2.1BE-16 1.81E-16 8.29E-01 3.54E-16 1.06E-16
# 33 5 41 1 1.62 1.06 134 21BE-16 1.81E-16 B29E-01 3.54E-16 1.06E-16
# 33 0 4 1 0.71 0.71 072 213E-16 1.72E-16 8.10E-01 1.50E-16 1.53E-16
## 33 0 4 1 0.71 0.71 072 2413E-16 1.72E-16 B.10E-01 1.50E-16 1.53E-16
# 33 5 a1 1 0.51 110 140 2.06E-16 1.65E-16 B.04E-01 1.05E-16 3.49E-16
# 33 5 41 0.51 110 140 206E-16 1.65E-16 8.04E-01 1.05E-16 3.49E-16
w2 2 4 1 0.39 145 199 249E-16 1.96E-16 7.84E-01 9.67E-17 6.28E-16
# 22 22 41 1 0.39 145 199 2.49E-16 1.96E-16 7.84E-01 9.67E-17 6.28E-16
# 0 2 41 1 033 403 588 417E-16 3.11E-16 7.45E-01 1.37E-16 3.23E-15
#4 Average= T 1 7180772

##

# o 22 21 1 169 094 131 4.34E-16 3.92E-16 9.04E-01 7.31E-16 8.72E-17
w22 2 21 1 150 088 119  257E-16 2.46E-16 955E-01 3.86E-16 6.65E-17
m22 22 21 1 150 088 119 257E-16 2.46E-16 9.55E-01 3.86E-16 6.65E-17
# 33 5 21 1 149 095 122 172E-16 1.59E-16 9.28E-01 2.56E-16 6.98E-17
## 33 -5 21 1 149 0.95 122 1.72E-16 1.59E-16 9.28E-01 2.56E-16 6.98E-17
4 33 0 21 1 062 063 063 165E-16 1.54E-16 9.34E-01 1.03E-16 1.04E-16
# 33 0 21 1 062 063 063 165E-16 1.54E-16 9.34E-01 1.03E-16 1.04E-16
# 33 5 21 1 0.43 1.02 131 1.61E-16 1.48E-16 9.22E-01 6.92E-17 2.59E-16
g 33 5 21 1 0.43 102 131 161E-16 148E-16 9.22E-01 6.92E-17 2.50E-16
# 22 2 20 1 0.32 112 151 204E-16 1.82E-16 8.94E-01 6.59E-17 3.88E-16
#e22 2 21 1 032 112 151 204E-16 1.82E-16 B.94E-01 6.59E-17 3.88E-16

#i Iveragez 7T
#h

# 0 22 21 1 0.26 1.23 171 3.35E-16 2.85E-16 8.51E-01 8.68E-17 7.34E-16
TN 05 Y e

# o 22 6 1 060 034 047 4.82E-16 401E-16 8.31E-01 289E-16 4.11E-17
g2 2 6 1 0.91 053 072 2.35E-16 2.09E-16 8.88E-01 2.13E-16 3.67E-17
# 2 22 6 1 0.91 053 072 235E-16 2.09E-16 8.88E-01 2.13E-16 3.67E-17
## 33 -5 6 1 1.18 0.72 095 1.35E-16 1.24E-16 9.23E-01 1.59E-16 3.56E-17
#4 -33 -5 6 1 118 072 095 135E-16 1.24E-16 9.23E-01 1.59E-16 3.56E-17
## 33 V] 6 1 0.44 044 044 1.24E-16 1.,14E-16 9.18E-01 5.48E-17 5.52E-17
# 33 0 6 1 044 044 044 1.24E-16 1.14E-16 O.18E-01 5.4BE-17 552E-17
# 33 5 6 1 030 083  1.09 120E-16 1.10E-16 9.16E-01 3.62E-17 1.62E-16
# 33 5 6 1 030 083 109 1.20E-16 1.10E-16 9.16E-01 3.62E-17 1.62E-16
g 22 22 6 1 025 083 112 154E-16 1.42E-16 9.23E-01 3.89E-17 2.17E-16
# 22 22 6 1 025  083. 112 154E-16 1.42E-16 9.23E-01 3.89E-17 2.17E-16
# o0 22 6 1 016 066 090 251E-16 2.17E-16 B.66E-01 4.11E-17 2.87E-16
# lverage= 70580641 i

##

# oo 22 20 1 056 031 043 1.82E-16 1.44E-16 7.93E-01 1.02E-16 9.20E-18
#22 2 21 1 079 044 061 1.17E-16 9.58E-17 B20E-01 9.22E-17 1.02E-17
g2 2 21 1 079 044 061 1.17E-16 9.58E-17 8.20E-01 9.22E-17 1.02E-17
g 33 -5 21 1 125 069 097 6.04E-17 4.87E-17 8.07E-01 7.52E-17 B.27E-18
#-33 5 21 1 125 069 097 604E-17 4.87E-17 BOTE-O1 7.52E-17 8.27E-18
# 33 0 21 1 026 026 026 568E-17 452E-17 7.96E-01 1.48E-17 1.46E-17
#33 0 21 1 026 026 026 568E-17 4.52E-17 7.96E-01 148E-17 1.46E-17
# 33 5 21 1 015 077 108 538E-17 4.32E-17 B.03E-01 B.01E-18 7.48E-17
#-33 5 21 1 015 077 108 538E-17 4.32E-17 B.O3E-01 B.01E-18 7.48E-17
w22 2 21 1 016 075 105 659E-17 553E-17 8.39E-01 1.03E-17 8.85E-17
w22 22 21 1 016 075 105 659E-17 553E-17 8.39E-01 1.03E-17 B8.85E-17
o 22 21 1

0.09 0.53 0.75 - 1.05E-16 8.34E-17 7.97E-01 9.87E-18 1.01E-16

## Average='



# o 2 41 1 079 042 061 7.66E-17 5.73E-17 7.48E-01 6.06E-17 4.10E-18
# 22 22 41 1 093 050 071 592E-17 4.61E-17 7.77E-01 5.52E-17 3.67E-18
#2222 41 1 093 050 071 592E-17 4.61E-17 7.77E-01 5.52E-17 3.67E-18
# 33 5 41 1 148 080 114 3.07E-17 2.29E-17 7.44E-01 4.54E-17 3.50E-18
# 33 5 41 1 148 080 114 307E-17 2.29E-17 7.44E-01 4.54E-17 350E-18
# 33 0 41 1 0.21 020 021 282E-17 207E-17 7.34E-01 5.98E-18 5.36E-18
# 33 0 41 1 0.21 020 021 2.82E-17 2.07E-17 7.34E01 5.98E-18 5.36E-18
## 33 5 41 1 014 096 137 266E-17 1.97E-17 7.39E-01 3.66E-18 4.75E-17
## 83 5 41 1 014 09 137 2.66E-17 1.97E-17 7.39E-01 3.66E-18 4.75E-17
e 22 22 41 1 0.11 0.86 123  335E-17 2.61E-17 7.78E-01 3.76E-18 5.36E-17
# 22 22 41 1 0.11 086 123 3.35E-17 2.61E-17 7.78E-01 3.76E-18 5.36E-17
# 0 22 41 1 012 063 089 506E-17 3.76E-17 7.42E-:01 593E-18 5.84E-17
i

# 0 -22 61 1 0.75 3.99E-17 2.84E-17 7.11E-01 3.91E-17 2.04E-18
#o22 2 61 1 079 3.33E-17 2.49E-17 7.45E-01 3.45E-17 1.41E-18
# 22 22 61 1 079 3.33E-17 2.49E-17 7.45E-01 3.45E-17 1.41E-18
# 33 5 61 1 103  1.68E-17 1.18E-17 7.02E-01 2.25E-17 1.69E-18
4 33 5 61 1 103  1.68E-17 1.18E-17 7.02E-01 2.25E-17 1.69E-18
433 0 61 1 0.18 1.50E-17 1.03E-17 6.90E-01 2.37E-18 2.80E-18
#4433 0 61 1 018  1.50E-17 1.03E-17 6.90E-01 2.37E-18 2.80E-18
##33 5 61 1 120 1.41E-17 9.90E-18 7.01E-01 1.75E-18 2.20E-17
#4338 5 61 1 120 1.41E-17 9.90E-18 7.01E-01 1.75E-18 2.20E-17
#o22 22 1 1 151  1.81E-17 1.35E-17 7.50E-01 149E-18 3.59E-17
w22 22 61 1 151 1.81E-17 1.35E-17 7.50E-01 1.49E-18 3.59E-17
# o 22 61 1 119 249E-17 1.77E-17 7.09E-01 3.57E-18 3.83E-17
## lAverage=" 095

#

# 0 22 81 1 110 057 084 224E-17 1.56E-17 6.95E-01 2.46E-17 1.08E-18
# 22 22 81 1 127 065 096 2.00E-17 145E-17 7.27E-01 253E-17 6.68E-19
#4 22 22 81 1 127 065 096 2.00E-17 145E-17 7.27E-01 253E-17 6.68E-19
#4 33 5 81 1 128 068 098 9.97E-18 6.82E-18 6.84E-01 1.28E-17 7.77E-19
## 33 -5 81 1 128 068 098 9.97E-18 6.82E-18 6.84E-01 1.28E-17 7.77E-19
## 33 0 81 1 0.21 0.21 022 847E-18 5.67E-18 6.69E-01 1.75E-18 1.86E-18
## 33 0  -81 1 0.21 0.21 022 B47E-18 5.67E-18 6.69E-01 1.75E-18 1.86E-18
# 33 5 81 1 018 097 136  7.72E-18 5.28E-18 6.83E-01 1.39E-18 1.36E-17
# 33 5 81 1 018 087 136 7.72E-18 5.28E-18 6.83E-01 1.39E-18 1.36E-17
# 22 22 81 1 0.08 142 209 9.77E-18 7.22E-18 7.39E-01 7.98E-19 2.69E-17
#e 22 22 81 1 0.08 142 209 977E-18 7.22E-18 7.39E-01 7.98E-19 2.69E-17
#o 2 -8 1 1.60 1.21E-17 B.SOE-18 7.01E-01 1.73E-18 2.52E-17
# Average= T 1142

#

#t

# 0 O 105 15 010 009 010 1.38E-16 8.20E-17 599E-01 1.42E-17 1.15E-17
# 0 -10 105 15 090 049 069 1.38E-16 B.03E-17 581E01 1.24E-16 1.14E-17
# 0 10 105 15 0.11 060 085 1.14E-16 7.02E-17 6.17E-01 1.25E-17 1.25E-16
# 0 22 105 15 100 056 078 1.26E-16 B.40E-17 6.68E-01 1.25E-16 1.52E-17
#4922 22 105 15 112 073 093 1.03E-16 7.21E-17 7.00E-01 1.15E-16 3.54E-17
## 22 22 105 15 112 073 093 1.03E-16 7.21E-17 7.00E-01 1.15E-16 3.54E-17
# 33 -5 105 15 098 066 082 B8.52E-17 597E-17 7.01E-01 B8.37E-17 2.87E-17
4# 33 -5 105 15 098 066 082 B.52E-17 597E-17 7.01E-01 8.37E-17 2.87E-17
## 33 0 105 15 034 035 035 B40E-17 5.82E-17 6.93E-01 2.87E-17 2.96E-17
#4338 0 105 15 034 035 035 B840E-17 5.82E-17 6.93E-01 2.87E-17 2.96E-17
#33 5 105 15 036 078 099 B.06E-17 5.64E-17 6.99E-01 2.90E-17 9.70E-17
# 33 5 105 15 036 078 099 B8.06E-17 564E-17 6.99E-01 2.90E-17 9.70E-17
## 22 22 105 15 043 093 118  8.11E-17 6.13E-17 7.56E-01 3.45E-17 1.16E-16
#4922 22 105 15 043 083 118 8.11E-17 6.13E-17 7.56E-01 3.45E-17 1.16E-16
# 0 22 105 15 017 076 105 950E-17 6.92E-17 7.28E-01 1.66E-17 1.27E-16
#4 Average= "7 058,750,637 710,80 7]

ut

# 0 -22 8 15 089 053 071 3.39E-16 2.32E-16 6.84E-D1 3.03E-16 5.55E-17
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##
#Hi
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#4
i
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#i
#4
#i#
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##
#i
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##

22

-22

-33

-33

.33

-22

BEBRNo

8

41 15
41 15
41 15
a1 15
a1 15
41
41
a1
41
a1
41
41

Average=": T
21 15 164 0.93 1.29
21 15 144 0.87 1.15
21 15 144 0.87 1.15
21 15 137 0.92 1.14
21 15 137 0.92 1.14
21 15 066 0.66 067

OO0,

1.10
1.10
0.50
0.50

0.71
0.71
0.49
049

0.46
0.70
0.70
0.90
0.90
0.49
0.49

EDE ::
2.21E-16
2.21E-16
1.59E-16
1.59E-16
1.55E-16
1.55E-16
1.49E-16
1.49E-16
1.62E-16
1.62E-16
2.45E-16

7.22E-16
4.01E-16
4.01E-16
2.58E-16
2.58E-16
2.45E-16
2.45E-16
2.33E-16
2.33E-16
2.61E-16
2.61E-16
4.15E-16

7.42E-16
4.51E-16
4.51E-16
3.16E-16
3.16E-16
3.10E-16
3.10E-16
2.99E-16
2.99E-16
3.52E-16
3.52E-16
5.83E-16

ik

6.02E-16
3.60E-16
3.60E-16
2.53E-16
2.53E-16
2.44E-16
2.44E-16
2.38E-16
2.38E-16
2.91E-16
2.91E-16
4.73E-16

6.66E-16
3.28E-16
3.28E-16
2.01E-16
2.01E-16
1.87E-16
1.87&-16

1.63E-16
1.53E-16
1.14E-16
1.14E-16
1.16E-16
1.16E-16
1.13E-16
1.13E-16
1.33E-16
1.33E-16
1.92E-16

4.73E-16
2.77E-16
2.77E-16
1.91E-16
1.91E-16
1.81E-16
1.81E-16
1.80E-16
1.80E-16
2.12E-16
2.12E-16
3.37E-16

5.57E-16
3.65E-16
3.65E-16
2.65E-16
2.65E-16
2.54E-16
2.54E-16
2.44E-16
2.44E-16
2.B0E-16
2.80E-16
4.41E-16

547E-16
3.45E-16
3.45E-16
2.36E-16
2.36E-16
2.30E-16
2.30E-16
2.22E-16
2.22E-16
2.62E-16
2.62E-16
4.07E-16

5.56E-16
2.93E-16
2.93E-16
1.86E-16
1.86E-16
1.73E-16
1.73E-16

6.92E-01
6.92E-01
7.19E-01
7.19E-01
7.52E-01
7.52E-01
7.56E-01
7.56E-01
8.18E-01
8.18E-01
7.83E-01

6.55E-01
6.91E-01
6.91E-01
7.39€-01
7.39E-01
7.41E-01
7.41E-01
7.72E-01
7.72E-01
8.14E-01
8.14E-01
8.13E-01

7.51E-01
8.10E-01
8.10E-01
8.39E-01
8.39E-01
8.22E-01
8.22E-01
8.15E-01
8.15E-01
7.95E-01
7.95E-01
7.55E-01

9.09E-01
9.59E-01
9.59E-01
9.34E-01
9.34E-01
9.42E-01
9.42E-01
9.31E-01
9.31E-01
9.03E-01
9.03E-01
8.60E-01

8.35E-01
8.93E-01
8.93E-01
9.27E-01
9.27E-01
9.24E-01
9.24E-01

“ED/EDE el

2.42E-16
2.42E-16
1.32E-16
1.32E-16
7.47E-17
74717
5.18E-17
5.18E-17
5.99E-17
5.99E-17
5.44E-17

9.85E-16
5.13E-16
5.13E-16
3.18E-16
3.18E-16
1.64E-16
1.64E-16
1.34E-16
1.34E-16
1.31E-16
1.31E-16
1.35E-16

4.38E-15
8.49E-16
8.49E-16
4.80E-16
4.80E-16
2.29E-16
2.29E-16
1.67E-16
1.67E-16
1.50E-16
1.50E-16
2.12E-16

9.86E-16
5.17E-16
5.17E-16
3.45E-16
3.45E-16
1.60E-16
1.60E-16
1.19E-16
1.19E-16
1.06E-16
1.06E-16
1.39E-16

3.86E-16
2.86E-16
2.86E-16
221E-16
221E-16
9.29E-17
9.29E-17

7.36E-17
7.36E-17
547E-17
5.47€-17
6.67E-17
6.67E-17
1.92E-16
1.92E-16
2.34E-16
2.34E-16
3.09E-16

1.40E-16
1.33E-16
1.33E-16
1.30E-16
1.30E-16
1.57E-16
1.57E-16
3.49E-16
3.49E-16
5.15E-16
§.15E-16
9.92E-16

2.20E-16
1.44E-16
1.44E-16
1.69E-16
1.69E-16
2.33E-16
2.33E-16
4.72E-16
4.72E-16
8.47E-16
8.47E-16
4.39E-15

1.35E-16
1.05E-16
1.05E-16
1.18E-16
1.18E-16
1.63E-16
1.63E-16
3.52E-16
3.52E-16
5.23E-16
5.23E-16
9.88E-16

7.21E-17
6.07E-17
6.07E-17
6.32E-17
6.32E-17
9.12E-17
9.12E-17



22
-33
-33
-33

22
-22

-22
as
-33

-33
-33

22
-22

laverage= 77T
=21 15 0.54 0.30 042
-21 15 0.74 0.43 0.59
-21 15 0.74 043 0.59
-21 15 112 0.65 0.88
=21 1.5 1.12 0.65 0.88
-21 15 0.31 0.31 0.31
-21 1.5 0.31 0.31 0.31
-21 15 0.20 0.72 0.98
21 1.5 0.20 0.72 0.98
-21 1.5 0.18 0.68 0.94
=21 1.5 0.18 0.68 0.94
21 15 013 0.51 0.70
Average=7.777;0.48 L 0.71%T
-41 1.5 0.77 0.42 0.59
-41 1.5 0.88 048 0.68
41 15 0.88 048 0.68
41 15 1.32 0.74 1.03
-41 15 1.32 0.74 1.03
-41 15 0.24 0.24 0.24
-41 15 0.24 0.24 024
1.22
1.22
1.09
1.09
081
018371
-61 15 0.93 0.51 0.72
-61 15 0.97 0.52 0.74
-61 1.5 0.97 0.52 0.74
-61 1.5 1.25 0.69 0.97
-61 1.5 1.25 0.69 0.97
-61 15 0.22 0.22 0.22
-61 15 0.22 0.22 0.22
-61 15 0.19 0.81 112
-61 15 0.19 0.81 112
-61 1.5 0.13 0.93 133
-61 1.5 0.13 0.93 1.33

-81 1.03 0.55 0.79
-81 117 0.61 0.89
-81 117 0.61 0.89
-81 1.21 0.67 0.94
-81 1.21 0.67 0.94
-81 0.28 0.28 0.28
-81 0.28 0.28
-81 0.22 0.93
-81 0.22 0.93
-81 0.13 1.26
-81 0.13 1.26
-81 0.19 0.99
Average= 0.

1.81E-16
2.22E-16
2.22E-16

_WS.SBE-16

2.54E-16
1.65E-16
1.65E-16
9.32E-17
9.32E-17
8.89E-17
8.89E-17
8.39E-17
8.39E-17
9.99E-17
9.99E-17
1.53E-16

1.08E-16
8.50E-17
8.50E-17
4.85E-17
4.85E-17
4.50E-17
4.50E-17
4.28E-17
4.28E-17
5.18E-17
5.18E-17
7.60E-17

5.76E-17
4.82E-17
4.82E-17
2.66E-17
2.66E-17
2.44E-17
2.44E-17
2.29E-17
2.29E-17
2.85E-17
2.85E-17

3.88E-17

3.27E-17
2.92E-17
2.92E-17
1.60E-17
1.60E-17
1.40E-17
1.40E-17
1.29E-17
1.29E-17
1.57E-17
1.67E-17

1956417

ED

1.67E-16 9.22E-01
1.67E-16 9.22E-01
2.07E-16 9.31E-01
2.07E-16 9.31E-01
3.12E-16 8.73E-01

2.03E-16 8.01E-01
1.37E-16 8.29E-01
1.37E-16 8.29E-01
7.66E-17 8.22E-01
7.66E-17 8.22E-01
7.22E-17 8.12E-01
7.22E-17 8.12E-01
6.88E-17 8.20E-01
6.88E-17 8.20E-01
8.50E-17 8.51E-01
8.50E-17 8.51E-01
1.23E-16 8.07E-01

8.22E-17 7.59E-01
6.73E-17 7.92E-01
6.73E-17 7.92E-01
3.72E-17 7.67E-01
3.72E-17 7.67E-01
3.41E-17 7.57E-01
3.41E-17 7.57E-01
3.27E-17 7.65E-01
3.27E-17 7.65E-01
413E-17 7.98E-01
413E-17 7.98E-01
5.75E-17 7.57E-01

4.18E-17 7.25E-01
3.68E-17 7.62E-01
3.68E-17 7.62E-01
1.94E-17 7.28E-01
1.94E-17 7.28E-01
1.76E-17 7.20E-01
1.76E-17 7.20E-01
1.67E-17 7.31E-01
1.67E-17 7.31E-01
2.20E-17 7.71E-01
2.20E-17 7.71E-01
2.84E-17 7.31E-01

2.33E-17 7.11E-01
2.18E-17 7.44E-01
2.18E-17 7.44E-01
1.14E-17 7.13E-01
1.14E-17 7.13E-01
9.82E-18 7.03E-01
9.82E-18 7.03E-01
9.22E-18 7.17E-01
9.22E-18 7.17E-01
1.21E-17 7.66E-01
1.21E-17 7.66E-01
1.41E-17 7.25E-01

"B.45E-17 2.24E-16

6.45E-17 2.24E-16
6.56E-17 2.90E-16
6.56E-17 2.90E-16
6.90E-17 3.84E-16

1.37E-16 1.60E-17
1.23E-16 1.81E-17
1.23E-16 1.81E-17
1.04E-16 1.77E-17
1.04E-16 1.77E-17
2.72E-17 2.72E-17
2.72E-17 2.72E-17
1.68E-17 1.04E-16
1.68E-17 1.04E-16
1.82E-17 1.19E-16
1.82E-17 1.19E-16
1.93E-17 1.36E-16

8.33E-17 7.42E-18
7.48E-17 7.67E-18
7.48E-17 7.67E-18
6.42E-17 7.82E-18
6.42E-17 7.82E-18
1.10E-17 1.07E-17
1.10E-17 1.07E-17
8.16E-18 6.69E-17
8.16E-18 6.69E-17
7.03E-18 7.30E-17
7.03E-18 7.30E-17
1.12E-17 7.82E-17

5.39E-17 5.27E-18
4.68E-17 3.17E-18
4.68E-17 3.17E-18
3.32E-17 3.60E-18
3.32E-17 3.60E-18
5.37E-18 5.27E-18
6.37E-18 5.27E-18
4.34E-18 3.29E-17
4.34E-18 3.29E-17
3.59E-18 4.94E-17
3.59E-18 4.94E-17
7.22E-18 5.21E-17

3.36E-17 2.69E-18
3.42E-17 1.53E-18
3.42E-17 1.53E-18
1.94E-17 1.89E-18
1.94E-17 1.89E-18
3.98E-18 3.81E-18
3.98E-18 3.81E-18
2.79E-18 2.11E-17
2.79E-18 2.11E-17
2.07E-18 3.74E-17
2.07E-18 3.74E-17
3.75E-18 3.47E-17



