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Month_1 Surface deposition of CS137 Month_2 Surface deposition of CS137 Month_3 Surface deposition of CS137

1€400
1E-01
16-02
1E-03
1E-04
1E-05
1E-06
1£-07

16-08

(Bg/mses2)

1207 12078 1208 1207 12075 1208 12088

Month_5 Surface deposition of CS137 Month_6 Surface deposition of CS137

16400
1E-01
1E-02
1E-03
1E-04
1E-05
1E-08
1E-07

1E-08

1207 120,75 1208 12088 X z 12088

1E400
1E-01
1E-02
1E-03
1E-04
1E-05
1E-06
16-07
1E-08

(Bq/mes2)

Month_8 Surface deposition of CS137 Month_9 Surface deposition of CS137

. | .
[ "

1207 12075 12078 208 12088

Month_10 Surface deposition of CS137

Month_11 Surface deposition of CS137 Month_12 Surface deposition of CS137

(Ba/me+2)

120 12075 0.0 120,88

B 5.8Cs-137 » T3k LA A E2 2 A F B0 22)
PR ERFR S Z R s et 1002 o d f 5 Cs-137 #
2t A EBg/m?) 0 M2 F AL 5 R AR (Bg/m?)

FiEde+ 2 i r o2 9 R+ 3 REER(FEL0 =7 )



@)

2012 YEAR NP3 Effective dose of CS137 (g

22.1N

1E-10
22.05N

1e-11
1e—-12
22N

1e—=13
1e—14
21.95N

1e-15
219N 816
1e-17

21.85N 1e—18

21.8N

120.6E  120.65E  120.7E  120.7SE  120.8E  120.85E  120.9E

(b)
2012 YEAR NP3 Effective dose of CS137
(sv)

1E-10
2z 1e—11
1le—12
1e—13
le—14
21.95
1e—=15
1e—16
1le—17

1le—18
219

Bl 5.9Cs-137 & T30 4 semE 2 2 A H
BlastipFitzfmsd ot 20208 Mbefpmip=
Bp? sk 1022 2§ FEE O3 B A Y SR (SY) 0 g

\\

F AR LA R EOV) B ket DT e LR MR
BREESER (FIF100202 ) BY §J 3R &8 2 BTl o

90



@) (b)

2012 Spring NP3 Effective dose of CS137(s,) 2012 Summer NP3 Effective dose of CS13%,)

1E-10
Te-11 te-11
le-12 1e-12
1e-13 1e-13
le-14 le-14
1e-15 1e-15
le-16 1e-16
le-17 1e-17
1e—=18 2185 1e-18

12066 12065 1207E 12075 12086 12085 1209 1206€ 12065 1207€ 120756 1208 12085€ 120.9E

©) (d)

2012 Autumn NP3 Effective dose of CS137s,) 2012 Winter NP3 Effective dose of CS137q,,

1E-10
1e-11
le-12
! 1e-13
= le—14
1e-15
1e-16

1e-17

1e-18

1206€ 120656 120.7€ 120.75€ 1208 12085 120.9E 1206 120.65€ 120.7E 120.75€ 120.8E 120.85€  120.9E

B 5.10Cs-137 & T 303 % 4 »a# £ 2 2 B A+ BI(20 > 2)
®] a~b~c~dw§?(‘di‘$*}§$§]§]§ T LT AR 2008 o4
Fg & Cs-137 2 ﬁ%”ﬁ »HE(SV) > m 2 4 I S E}_ﬁlj:eﬁ >4 £ (Sv)

FREdet > HiE T o2 7R A8 R FER(FEL100 2= )

91



(@)

2012 Spring NP3 Effective dose of CS137

1E-10

Te—11

le-12

1e-13

le-14

1e-15

1e-16

1e-17

1e-18

(©)

2012 Autumn NP3 Effective dose of CS137
(sv)

1E-10
z Te-11
fe-12
1e-13
1e-14
21.95
Te-15
1e-16
Te-17

le-18
219

1207

B 5.11Cs-137 £ T35 % # 7 7
a~b~c~dw$’g’°,"1$‘#1‘%§%l.§1§~f*’
Cs-137 A ## 7 »<HE(Sv)> w2 ¢ F

12075 1208 12085

1,\1‘&

(b)

2012 Summer NP3 Effective dose of CS137
(sv)

1E-10
Tle-11
le-12
1e-13
le-14
1e-15
1e—16
1e-17

1e—18

12075

(d)

2012 Winter NP3 Effective dose of CS137
(sv)

1E-10
1e-11
1e-12
1e-13
1e-14
s 1e-15
1e-16
1e-17

1e-18
219

1207

TR & 2

12075 1208

A F(10 2 2)

]‘Ei =3 V} NN

12085

7n

Loaeb 1008 o4
25 5 Ak e R (SY)

£ EA(FEEL100 27 )

92



Month_3 Effective dose of CS137
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# 5.2RAPTAD/DOSE #2.3" #74¢ * & %487 F i iz DCF &7 4

3 oAl T RAE A E
DCF DCF
DCF1 DCF2 DCF3 DCF4
RN RS | 2 F AR | B AEHRIE | SRS

Pid (Sv/Bq) (Sv-m*/Bg-hr) | (Sv-m?/Bg-hr) (Sv/Bq )
KR-85 0.00E+00 8.64E-13 3.78E-14 0.00E+00
KR-85M |  0.00E+00 2.47E-11 5.65E-13 0.00E+00
KR-87 0.00E+00 1.43E-10 3.02E-12 0.00E+00
KR-88 0.00E+00 3.50E-10 6.23E-12 0.00E+00
XE-133 0.00E+00 4.79E-12 1.42E-13 0.00E+00
XE-135 0.00E+00 3.96E-11 9.00E-13 0.00E+00
1-131 2.00E-08 6.08E-11 1.31E-12 3.90E-07
1-132 3.10E-10 3.78E-10 7.92E-12 3.60E-09
1-133 4.00E-09 9.94E-11 2.22E-12 7.60E-08
1-134 1.50E-10 4.39E-10 9.11E-12 7.00E-10
1-135 9.20E-10 2.71E-10 5.29E-12 1.50E-08
RB-86 9.30E-10 1.78E-11 6.01E-13 7.40E-10
CS-134 6.60E-09 2.54E-10 5.33E-12 6.30E-09
CS-136 1.20E-09 3.58E-10 7.31E-12 1.00E-09
CS-137 4.60E-09 3.34E-13 1.08E-14 4.40E-09
TE-127 1.30E-10 1.20E-12 3.71E-14 2.80E-12
TE127M 7.40E-09 4.03E-13 3.08E-14 8.60E-10
TE-129 3.70E-11 1.03E-11 4.10E-13 3.50E-13
TE129M 6.60E-09 5.62E-12 2.05E-13 1.00E-09
TE131M |  9.40E-10 2.36E-10 4.82E-12 2.70E-09
TE-132 2.00E-09 3.36E-11 7.63E-13 4.30E-09
SB-127 1.70E-09 1.12E-10 2.43E-12 4.10E-11
SB-129 2.30E-10 2.42E-10 4.93E-12 8.60E-12
SR-89 6.10E-09 1.57E-12 2.47E-13 4.60E-11
SR-90 3.60E-08 3.54E-13 5.90E-15 2.80E-10
SR-91 3.70E-10 1.18E-10 2.62E-12 1.20E-11
BA-140 5.10E-09 2.91E-11 6.84E-13 2.70E-10
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Instructions on Technical Details and Standard Operating
Procedure of the Aerial Measuring System

by

Chao-Hui Huang

ABSTRACT

The function of the Aerial Measuring System (AMS) is to provide a fast
measurement and survey of radioactive contamination in a nuclear and radiation
accident emergency.

The AMS uses the Spectral Advanced Radiological Computer System (SPARCS)
to collect, record, and analyze radiation data. This system can record spectral
energy data and the level of Gamma radiation and contamination. With the
Global Positioning System (GPS) module, the AMS can make maps of radiation
emission and contamination distribution. The AMS can also diagnose radioactive
nuclide and activity distribution of radioactive contamination. It provides the
emergency response teams of central and local governments with useful
information to judge damage levels and to make policy decisions.

Keywords: Aerial Measuring System (AMS); Nuclear and Radiation Accident;
Spectral Advanced Radiological Computer System (SPARCS).
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Teok Window Help NEES
=7
= ¢ M N b
Print ExdSrw | CuMat | InfSm ExpRt | Sensitivity
% Save As HTML File Save As Ercel File Save Asword File Save as Teut File ‘
Emal | Print
MicroShield 8.02 &
INER (8.02-0000)
Date By Checked
Filename Run Date Run Time Duration
Casel July 13, 2012 T 03:24:30 00:00:00
Project Info
Case Title Case 1
Description Casge 1
Geometry 1 - Point
Dose Points
A X Y Zz
#1 30,0 cm (118 in) 0.0 cm (0 in) 0.0 cm (0 in)
#2 5.0e+3 cm (164 ft 0.5 in) 0.0 cm (0 in) 0.0 cm (0 in) X
# 1.0e+4 em (328 ft 1.0 fn) 0.0cm (O in) 0.0.cm @ in) Xz—’“‘"
Shields
Shield N Dimension Material Density
Alr Gap Air 0.00122
Source Input: Grouping Method - Actual Photon Energies B
Nuclide Ci Bq
Ba-137m 9.4600e-003 3.5002e+008
Cs-137 1.0000e-002 3.7000e+008
Buildup: The material reference is Air Gap
Iniegration Parameters
Results - Dose Point # 1 - (30,0,0) cm
Fluence Rate Fluence Rate Exposure Rate Exposure Rate
Energy (MeV) Activity (Photons/sec) MeV/icm2isec MeV/icm2/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0045 3.634e406 1.358e400 1375400 9.309e-01 9.428e-01
0.0318 7.246e+06 2.016e+401 2.044e401 1.680e01 1.702e01
0.0322 1.337e407 3.765e+401 3.816e401 3.030e-01 3.071e01
0.0364 4.865e+06 1.551e401 1.572e401 8.814e02 8.933e02 v
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M5, MicroShield 8.02 - [ETML Report: C:\Program Files\MicroShield B\ExamplesyCaseFiles\H TMLVCasel-2012_7_13-T 2 03_26_50 hitm]

¥ File Toolk Window Help - & x
n =
I = ¢ M . b
Hew Grpen Save Bant | EdSc | CaMat | LnfSw | ExpRi | Semsiivity
G| SavessHTIMLFle | SavedsExcelfile | SavedswordFie | Saveas TextFile ‘
Emall | Print
Isotropic Geometry mivihr 3.194e-001 3.202e-001 -

Effective Dose (ICRP 74 - 1997)

Antero-posterior Geometry mSvihr 3.193e001 3.201e001
Fostero-anterior Geometry jukding 2.719e-001 2.725e-001
Left Lateral Geometry m&vihr 2.041e001 2.046e-001
Lateral Geometry mSvthr 0.000e+000 0.000e+000
Right Lateral Geometry mSvihr 1.899e 001 1.904e 001
Rotational Geometry mSv/hr 2.549e 001 2.555e-001
Isotropic Geometry mivihr 2.155e-001 2.160s-001

Eye Lens Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry mSvihr 3.672e001 3.681e001
FPostero-anterior Geometry mSvihr 1.318e-001 1.321e001
Left Lateral Geometry mEvihr 0.000e+000 0.000e+000
Lateral Geometry mSvihr 3.168e 001 3.176e 001
Right Lateral Geometry mSvthr 0.000e+000 0.000e+000
Rotational Geometry mSvihr 3.168e-001 3.176e001
Isotropic Geometry jukding 2.861e-001 2.868e-001

Thymus Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry mSvihr 3.770e001 3.780e001
FPostero-anterior Geometry mSv/hr 1.662e001 1666001
Left Lateral Geometry mivihr 0.000e+000 0.000e+000
Lateral Geometry mSvihr 2.041e001 2.046e-001
Right Lateral Geometry mSvthr 0.000e+000 0.000e+000
Rotational Geometry mSvihr 2.041e001 2.046e-001 |

Isotropic Geometry mSv/hr 2.603e-001 2.610e-001




Tools Window Help

o HE

ExtSre

Hew Open Save Print

% Save A3 HTML File

CoMat

Save A3 Excel File

Save As Ward File

F 4 03_29_33 him]

A

Inf S ExpRt | Semsitivity

Save as Text File ‘

Email | Print

KOOI GECIIET TSI ~J35E000 T.I5ZE00T =
Isotropic Geometry mSv/hr 7.169e 006 1.078e005 1
Effective Dose (ICRP 74 - 1997)

Antero-posterior Geometry mSv/hr 7.164e 006 1.077e005

Fostero-anterior Geometry mSv/hr 6.121e006 9.186e 006

Left Lateral Geometry mSv/hr 4.595¢ 006 68962006

Lateral Geometry mSv/hr 0.000e+000 0.000e+000

Right Lateral Gecmetry msv/hr 4.278e 006 6.419-006

Rotational Geometry mSv/hr 5.733e 006 8.609e 006

Isotropic Geometry mSv/hr 4.848e 006 7278006

Eve Lens Absorbed Dose {ICRP 74 - 1997)

Antero-posterior Geometry ribying 8.187e 006 1.235¢-005

Fostero-anterior Geometry mSv/hr 2.947e 006 4. 4362006

Left Lateral Geometry mSv/hr 0.000e+000 0.000e+000

Lateral Geometry mSv/hr 7.100e 006 1.068e005

Right Lateral Geometry mSv/hr 0.000e+000 0.000e+000

Rotational Geometry ribying 7.100e-006 1.068¢-005

Isotropic Geometry mSv/hr 6.407e-006 9.643e-000

Thymus Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry mSvihr 8.442e 006 1.271e005

Postero-anterior Geometry ribying 3.748e 006 5.619e-006

Left Lateral Geometry fribsing 0.000e+000 0.000e+000

Lateral Geometry mSv/hr 4.602e 006 6.901e006

Right Lateral Geometry mSvihr 0.000e+000 0.000e+000 4
Rotational Geometry m8vihr 4.602e 006 6.901e006
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5 File Tools Window  Help -3 x
iy =
B . = M W
Hew Open Save Brint ExSrc | CuMat | InfSm | ExpRt | Sensbvity
(G| SavemsHTMLFIe | Save ts Excel Fil SavehsWordFile | Save as Teat File ‘
Emal
Date By Checked 2
Filename Run Date Run Time Duration
Casel December 7, 2012 T 01:46:05 Q0:00:00
Project Info
Case Title Case 1
Description Caze 1
Geomelry 1 - Point
Dose Points
A X Y Z
#1 3.5e+3 cm (114 ft 10.0in) 0.0 cm (@ in) 0.0 cm (0 in) L__-—-——“—"__‘x
Shields Z
Shield N Dimension Material Density
Air Gap Air 0.00122
Source Input: Grouping Method - Actual Photon Energies
Nuclide Ci Bq
Ba-137m 9.4600e-003 3.5002e+008
Cs-137 1.0000e-002 3.7000e+008
Buildup: The material reference is Air Gap
Integration Parameters
Results
Fluence Rate Fluence Rate Exposure Rate Exposure Rate
Energy (MeV) Activity (Photons/sec) MeV/cm2isec MeVicm2/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0045 3634406 1.568e-07 226907 1.07% 07 155507
0.0318 7.246e+06 4.185e04 1.192e03 3.486e-06 9.9209e-06
0.0322 1.337e+07 7.971e04 229403 6.415e-06 1.846e05
0.0364 4.365e+06 3.896e-04 123203 2.214e06 7.000e-06
06616 3.1492408 9.743e01 1.293e400 1.889%¢03 2.507e-03
Totals 3.441e408 9.759¢-01 1.298e+00 1.901e-03 2.543e03 =




MicoShield 8.02 - [ETML Report: C:\Program FilestMicroShield B\Examples\CascFiles\H THLCase1-2012_12_7- T4 01_46_51 him]

Tools Window Help

3.0 8 &

Hew Open Save Print
EL| Save A HTMLFie

=

ExtSre

Save Az Excel File

CoMst | InfSrc

Save Az Word File

i

ExpRt | Sensitivity

Save as Text File ‘

Email | Print

Effective Dose (ICRP 74 - 1997)
Antero-posterior Geometry
Postero-anterior Geometry

Left Lateral Geometry

Lateral Geomstry

Right Lateral Geometry

Rotational Geometiy

Isotropic Geometry

Antero-posterior Geometiy
Postero-anterior Geometry
Left Lateral Geometry
Lateral Geometry

Right Lateral Geometry
Rotational Geometry

Isotropic Geometry

Antero-posterior Geometry
Fostero-anterior Geometry
Left Lateral Geometry
Lateral Geometry

Right Lateral Geometry

Rotational Geometry

Isotropic Geometry

Eve Lens Absorbed Dose {(ICRP 74 - 1997)

Thymus Absorbed Dose (ICRP 74 - 1997)

mSvihr
pribing
mSvihr
pribing
mSvhr
pribing
msvhr

priking
rikding
mSv/hr
rikding
mSv/hr
mSv/hr
mSv/hr

mSvihr
mSv/hr
pribing
mSvihr
pribing
mSvihr
pribing

1.685e-005
1.439¢-005
1.080e005
0.000e+000
1.005e-005
1.348e-005
1.140e-005

1.928¢-005
6.835e-006
0.000e+000
1.670e-005
0.000e+000
1.670e-005
1.308e-005

1.987-005
8.808e-006
0.000e+000
1.082e-005
0.000e+000
1.082¢005
1.376e-005

2.246e-005
19132005
1.436e005
0.000e+000
1.337e005
17942005
1.516e-005

2.580e-005
9.260e-006
0.000e+000
2.228e-005
0.000e+000
2.228e-005
2.012e-005

2.651e-005
1.170e005
0.000e+000
1.436e005
0.000e+000
1.436e005
18326005




i fd - Cs-137
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MicroShield 8.02 - [HTHIL Report:

A\Program FilestMicroShield 8\ExamplesyCaseFiles\H TMLCasel-ER-00 him]

ile Tools Window Help NEES
" L =
b % & M Wl a
Hew Open Save Brint EdSr | CuMat | InfSm ExpRt | Sensitivity
&L | SaveAsHTMLFle | SaveAsExcel Fil Save Asword File Save as Text File ‘
Emal
Microshield 8.02 ke
INER (8.02-0000)
Date By Checked
Filename Run Date Run Time Duration
Cagel July 13,2012 T 03:38:15 01:59:6
Project Info
Casge Title Case 1
Description Case 1
Geometry 1 - Point
Dose Points
A X Y Z
#1 20.0cm (11.31in) 0.0 cm (0 in) 0.0 cm (0 in)
#2 5.0e+3 cm (164 ft 0.5 in} 0.0 cm (0 in) 0.0 cm (0 in) X
# 1.0e+4 cm (328 ft L0 in) 0.0 cm (O in 00 cm Oin) \.’z’——"‘”‘
Shields
Shield N Dimension Material Density
Alr Gap Afr 0.00122
Source Input: Grouping Method - Actual Photon Energies 1
Nuclide Ci Bq
Ba-137m 4.4084e002 1.6311e+009
Cs-137 4.6600e-002 1.77242e4009
Buildup: The material reference is Air Gap
Iniegration Parameters
Results - Dose Point # 1 - (30,0,0) cm
Fluence Rate Fluence Rate Exposure Rate Exposure Rate
Energy (MeV) Activity (Photons/sec) MeV/cm2{sec MeV/icm2/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0045 1.693e+07 6.329e 400 6.410e+00 4.338e+400 4.393e+00
0.0318 3.377e407 9.397e401 9.524e401 7.827e01 793201
0.0322 6.230e+07 1.755e402 1.778e402 1412400 1.431e400
0.0364 2.267e+07 7.230e401 7.327e401 4.108e-01 4.163e-01 ~
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Effective Dose (ICRF 74 - 1997)
Antero-posterior Geometry m&vihr 1.488e+000 1.492e+000
Fostero-antericr Geometry m&vihr 1.267e+000 1.270e+000
Left Lateral Geometry m&vihr 9.509 001 9.532e 001
Lateral Geometry m&vihr 0.000e+000 0.000e+000
Right Lateral Gecmetry m&vihr 8.851e001 &8.872e001
Rotational Geometry m&vihr 1.188e+000 1.191e+000
Isotropic Geometry m&v/hr 1.00de+000 1.007e+000
Eye Lens Absorbed Dose {ICRP 74 - 1997)
Antero-posterior Geometry m&v/hr 1.711e+300 1.716e+000
Fostero-anterior Geometry m&v/hr 0.141e 001 6.157e001
Left Lateral Geometry m&v/hr 0.000e+000 0.000e+000
Lateral Geometry mvhr 1.476e+000 1.480e+000
Right Lateral Geometry m&v/hr 0.000e+000 0.000e+000
Rotational Geometry mvhr LA75e+000 1.480e+000
Isotropic Geometry mvhr 1.333e4000 1.337e+000
Thymus Absorbed Dose (ICRP 74 - 1997)
Antero-posterior Geometry mvhr 17574000 1.761e+000
Postero-anterior Geometry mSvhr 7.743e-001 7762001
Left Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Lateral Geometry mSv/hr 9.510e001 9.533e 001
Right Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Rotational Geometiy mSv/hr 9.510e001 9.533e 001 A
Isotropic Geometry mSv/hr 1.213e+000 1.216e+000
v
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Rotational Geometry mSv/hr 3.510e005 52742005 2
Isotropic Geometry ribying 3.341e-003 5.022e-005

Effective Dose (ICRP 74 - 1997)

Antero-posterior Geometry mSvihr 3.338e 005 5.019e005

Postero-anterior Geometry mSv/hr 2.852e 005 4.281e005

Left Lateral Geometry prikyding 2.141e-0035 3.213e-005

Lateral Geometry fribsing 0.000e+000 0.000e+000

Right Lateral Geometry mSv/hr 1.993e 005 2.991e005

Rotational Geometry mSvihr 2.671e005 4.012e005

Isotropic Geometry mSv/hr 2.259 005 3.392e 005

Eve Lens Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry mSv/hr 3.815e 005 5.755e 005

Fostero-anterior Geometry mSv/hr 1.373e 005 2.067e005

Left Lateral Geometry mSv/hr 0.000e+000 0.000e+000

Lateral Geometry mSv/hr 3.308e-005 4.977e-005

Right Lateral Gecmetry msv/hr 0.000e+000 0.000e+000

Rotational Geometry mSv/hr 3.308e 005 4977005

Isotropic Geometry mSv/hr 2.986e 005 44942005

Thymus Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry ribying 3.934e-0035 5.922e-005

Fostero-anterior Geometry mSv/hr 1.747e 005 2619005

Left Lateral Geometry mSv/hr 0.000e+000 0.000e+000

Lateral Geometry mSv/hr 2.145e 005 3.216e005

Right Lateral Geometry mSv/hr 0.000e+000 0.000e+000

Rotational Geometry riksaiding 2.145e 005 3.216e 005 &
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Date By Checked 2
Filename Run Date Run Time Duration
Casel December 7, 2012 TER01:51:40 01:59:6
Project Info
Case Title Case 1
Description Caze 1
Geomelry 1 - Point
Dose Points
A X Y Z
#1 3.5e+3 cm (114 ft 10.0in) 0.0 cm (@ in) 0.0 cm (0 in) L__-—-——“—"__‘x
Shields Z
Shield N Dimension Material Density
Air Gap Air 0.00122
Source Input: Grouping Method - Actual Photon Energies
Nuclide Ci Bq
Ba-137m 2.1758e-005 8.0505e+005
Cs-137 2.3000e-005 8.5100e+005
Buildup: The material reference is Air Gap
Integration Parameters
Results
Fluence Rate Fluence Rate Exposure Rate Exposure Rate
Energy (MeV) Activity (Photons/sec) MeV/cm2isec MeVicm2/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0045 8.357=+03 3606e-10 5.219e-10 2.472e-10 3.577e-10
0.0318 1.667e+04 9.626e07 2.742e06 8.018e-09 2.284e03
0.0322 3075404 183306 527606 1476608 424608
0.0364 1.119e+04 8.961e-07 2834e06 5.091e-09 1610e-08
06616 7.244e405 2.241e03 297503 4.344e-06 5.767e06
Totals 7.913e405 2.245¢-03 2.986e-03 4.372¢-06 5.849¢ 06 =
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Isotropic Geometry

Effective Dose (ICRP 74 - 1997)
Antero-posterior Geometry
Postero-anterior Geometry

Left Lateral Geometry

Lateral Geometry

Right Lateral Geometry

Rotational Geometry

Isotropic Geometry

Eve Lens Absorbed Dose {(ICRP 74 - 1997)
Antero-posterior Geometry

Postero-anterior Geometry

Left Lateral Geometry

Lateral Ceometry

Right Lateral Geometry

Rotational Geometry

Isotropic Geometry

Thymus Absorbed Dose (ICRP 74 - 1997)
Antero-posterior Geometry

Postero-anterior Geometry

Left Lateral Geometry

Lateral Geomstry

Right Lateral Geometry

Rotational Geometiy

Isotropic Geometry

mSvihr

pribing
mSvhr
pribing
msvhr
pribing
rikding
priking

rikding
mSv/hr
mSv/hr
mSv/hr
pribiling
mSv/hr
mSvihr

mSvihr
pribing
mSvihr
pribing
mSvhr
pribing
msvhr

3.878e-008

3.876e-008
3309008
2.484e-008
0.000e+4000
2.313e-008
3.100e-008
2.621e-008

4.434e003
1.595e-008
0.000e+000
3.842e-008
0.000e+000
3.842e-008
3.468e-008

4.569-008
2.026e-008
0.000e+4000
2.487e-008
0.000e+4000
2.487e-008
3.165e-008

5168008

5.165e-008
4 400008
3.303e-008
0.000e+000
3.074e-008
4.125e-008
3.487-008

5.935e-008
2.130e-008
0.000e+000
J.124e008
0.000e+000
J.124e008
4627008

6.098-008
26906008
0.000e+000
3.304e-008
0.000e+000
3.304e-008
4213008
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MicroShield 8.02 e
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Date By Checked
Filename Run Date Run Time Duration
Cagel July 13,2012 T4 03:24:30 00:00:00
Project Info
Case Title Case |
Description Caze 1
Geomelry 1 - Point
Dose Points
A X Y Z
#1 300cm (11.31m) 0.0 cm (0 i) 00 cm (Oin)
# S.0e+3 cm (164 £t 0.51n) 0.0 cm (0 in) 00 em (0in) X
# 1.0e+4 cm (328 £ 1.0 n) 0.0 cm (0 in) 0.0 cm (Oin) %”""”‘
Shields
Shield N Dimension Material Density
Afr Gap Al 0.00122
Source Input: Grouping Method - Actual Photon Energies B
Nuclide Ci Bq
Ba-137m 9.4600e-003 3.5002e+008
Cs-137 1.0000e-002 3.7000e+008
Buildup: The material reference is Air Gap
Integration Parameters
Results - Dose Point #1 - (30,0,0) cm
Fluence Rate Fluence Rate Exposure Rate Exposure Rate
Energy (MeV) Activity (Photons/sec) MeVicm2isec MeVicmZ/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0045 3.634e+06 1.3582+00 1.375e400 9.309-01 9428801
0.0318 T7.246e+06 2.016e401 20446401 1.680e-01 170201
0.0322 1.337e+07 3.765e+401 3.316e401 3.030e01 3.071e 01
0.0364 4.865e+06 1.551e401 1.572e401 8.814e(2 8.933e02 ~
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Isotropic Geometry mSv/hr 3.194e 001 3.202e 001 Sl

Effective Dose (ICRF 74 - 1997)

Antero-posterior Geometry mSvthr 3.193e001 3.201e001
Postero-anterior Geometry mSvihr 2.719e-001 2725001
Left Lateral Geometry mivihr 2.041e-001 2.046e-001
Lateral Geometry mSvihr 0.000e+000 0.000e+000
Right Lateral Geometry mSvihr 1.899e 001 1.904e001
Rotaticnal Geometry hukding 2.549e 001 2.555e-001
Isotropic Geometry mSvihr 2.155e 001 2.160e-001

Eye Lens Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry m&vihr 3.672e001 3.68le001
Postero-anterior Geometry mSvthr 1.318e001 1.321e001
Left Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Lateral Geometry mEvihr 3.168e 001 3.176e001
Right Lateral Geometry mSvthr 0.000e+000 0.000e+000
Rotational Geometry mSvihr 3.168¢-001 3.176e001
Isotropic Geometry mivihr 2.861e-001 2.868e-001

Thymus Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry mSvihr 3.770e-001 3.780e-001
Postero-anterior Geometry mSvihr 1.662e-001 1.666e-001
Left Lateral Geometry mSvthr 0.000e+000 0.000e+000
Lateral Geometry mSv/hr 2.041e-001 2.046e 001
Right Lateral Geometry mEvihr 0.000e+000 0.000e+000
Rotational Geometry mSvthr 2.041e001 2.046e 001 j

Isotropic Geometry mSvihr 2.603e-001 2.610e-001
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Isotropic Geometry mSv/hr 7.169e 006 1.078e005 1
Effective Dose (ICRP 74 - 1997)
Antero-posterior Geometry mSv/hr 7.164e 006 1.077e005
Fostero-anterior Geometry mSv/hr 6.121e006 9.186e 006
Left Lateral Geometry mSv/hr 4.595¢ 006 68962006
Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Right Lateral Gecmetry msv/hr 4.278e 006 6.419-006
Rotational Geometry mSv/hr 5.733e 006 8.609e 006
Isotropic Geometry mSv/hr 4.848e 006 7278006
Eve Lens Absorbed Dose {ICRP 74 - 1997)
Antero-posterior Geometry ribying 8.187e 006 1.235¢-005
Fostero-anterior Geometry mSv/hr 2.947e 006 4. 4362006
Left Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Lateral Geometry mSv/hr 7.100e 006 1.068e005
Right Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Rotational Geometry ribying 7.100e-006 1.068¢-005
Isotropic Geometry mSv/hr 6.407e-006 9.643e-000
Thymus Absorbed Dose (ICRP 74 - 1997)
Antero-posterior Geometry mSvihr 8.442e 006 1.271e005
Postero-anterior Geometry ribying 3.748e 006 5.619e-006
Left Lateral Geometry fribsing 0.000e+000 0.000e+000
Lateral Geometry mSv/hr 4.602e 006 6.901e006
Right Lateral Geometry mSvihr 0.000e+000 0.000e+000 L
Rotational Geometry m8vihr 4.602e 006 6.901e006
et = of3. AnG R YY)
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Effective Dose (ICRP 74 - 1997)
Antero-posterior Geometry
Postero-anterior Geometry

Left Lateral Geometry

Lateral Geometry

Right Lateral Geometry

Rotational Geometiy

Isotropic Geometry

Eye Lens Absorbed Dose (ICRF 74 - 1997)
Antero-posterior Gecmetry

Fostero-anterior Geometry

Left Lateral Geometry

Lateral Geometry

Right Lateral Gecmetry

Rotational Geometry

Isotropic Geometry

Thymus Absorbed Dose (ICRF 74 - 1997)
Antero-posterior Geometry

Fostero-antericr Geometry

Left Lateral Geometry

Lateral Geometry

Right Lateral Geometry

Rotational Geometry

Isotropic Geometry

mvhr
mvhr
mSvhr
mSv/hr
mSv/hr
mSv/hr
mSv/hr

mSvihr
mSvihr
mSvihr
mSvihr
mSvihr
mSvihr
mSvihr

mSvihr
mSvihr
mSvihr
mSvhr
mSvhr
mSvhr
mSvhr

1.118¢-006
9.559-007
7.177e-007
0.000e+000
6.681e-007
8.950e-007
7.569-007

1.275e006
4.593e-007
0.000e+000
1.107e006
0.000e+000
1.107e006
9.992e-007

1.316e006
5.856e-007
0.000e+000
7.191e007
0.000e+000
7.191e007
9.137e-007

2.430e-006
2077006
1559006
0.000e+000
1452006
1945006
1645006

2775006
9.959-007
0.000e+000
2.408e-006
0.000e+000
2.408e-006
2.173e006

2363006
1.272e006
0.000e+000
1.562e006
0.000e+000
1.562e006
1.986e-006

>
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Date By Checked
Filename Run Date Run Time Duration
Cagel July 13,2012 T 03:38:15 01:59:6
Project Info
Casge Title Case 1
Description Case 1
Geometry 1 - Point
Dose Points
A X Y Z
#1 20.0cm (11.31in) 0.0 cm (0 in) 0.0 cm (0 in)
#2 5.0e+3 cm (164 ft 0.5 in} 0.0 cm (0 in) 0.0 cm (0 in) X
# 1.0e+4 cm (328 ft L0 in) 0.0 cm (O in 00 cm Oin) \.’z’——"‘”‘
Shields
Shield N Dimension Material Density
Alr Gap Afr 0.00122
Source Input: Grouping Method - Actual Photon Energies 1
Nuclide Ci Bq
Ba-137m 4.4084e002 1.6311e+009
Cs-137 4.6600e-002 1.77242e4009
Buildup: The material reference is Air Gap
Iniegration Parameters
Results - Dose Point # 1 - (30,0,0) cm
Fluence Rate Fluence Rate Exposure Rate Exposure Rate
Energy (MeV) Activity (Photons/sec) MeV/cm2{sec MeV/icm2/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0045 1.693e+07 6.329e 400 6.410e+00 4.338e+400 4.393e+00
0.0318 3.377e407 9.397e401 9.524e401 7.827e01 793201
0.0322 6.230e+07 1.755e402 1.778e402 1412400 1.431e400
0.0364 2.267e+07 7.230e401 7.327e401 4.108e-01 4.163e-01 ~
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Effective Dose (ICRF 74 - 1997)
Antero-posterior Geometry m&vihr 1.488e+000 1.492e+000
Fostero-antericr Geometry m&vihr 1.267e+000 1.270e+000
Left Lateral Geometry m&vihr 9.509 001 9.532e 001
Lateral Geometry m&vihr 0.000e+000 0.000e+000
Right Lateral Gecmetry m&vihr 8.851e001 &8.872e001
Rotational Geometry m&vihr 1.188e+000 1.191e+000
Isotropic Geometry m&v/hr 1.00de+000 1.007e+000
Eye Lens Absorbed Dose {ICRP 74 - 1997)
Antero-posterior Geometry m&v/hr 1.711e+300 1.716e+000
Fostero-anterior Geometry m&v/hr 0.141e 001 6.157e001
Left Lateral Geometry m&v/hr 0.000e+000 0.000e+000
Lateral Geometry mvhr 1.476e+000 1.480e+000
Right Lateral Geometry m&v/hr 0.000e+000 0.000e+000
Rotational Geometry mvhr LA75e+000 1.480e+000
Isotropic Geometry mvhr 1.333e4000 1.337e+000
Thymus Absorbed Dose (ICRP 74 - 1997)
Antero-posterior Geometry mvhr 17574000 1.761e+000
Postero-anterior Geometry mSvhr 7.743e-001 7762001
Left Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Lateral Geometry mSv/hr 9.510e001 9.533e 001
Right Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Rotational Geometiy mSv/hr 9.510e001 9.533e 001 A
Isotropic Geometry mSv/hr 1.213e+000 1.216e+000
v
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Rotational Geometry

Isotropic Geometry

Effective Dose (ICRP 74 - 1997)
Antero-posterior Geometry
Fostero-anterior Geometry

Left Lateral Geometry

Lateral Geometry

Right Lateral Geometry

Rotational Geometry

Isotropic Geometry

Eve Lens Absorbed Dose (ICRP 74 - 1997)
Antero-posterior Geometry

Postero-anterior Geometry

Left Lateral Geometry

Lateral Geometry

Right Lateral Gecmetry

Rotational Geometry

Isotropic Geometry

Thymus Absorbed Dose (ICRP 74 - 1997)
Antero-posterior Geometry

Fostero-anterior Geometry

Left Lateral Geometry

Lateral Geometry

Right Lateral Geometry

Rotational Geometry

mvihr
ribying

jukding
jukading
prikyding
fribsing
mSv/hr
jukding
jukading

mSv/hr
mSv/hr
jukading
mSv/hr
msv/hr
mSv/hr
mSv/hr

ribying
mSv/hr
mSv/hr
jukding
mSv/hr
ribying
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3.510e005
3.341e-003

3.338e-005
2.852e 005
2.141e-0035
0.000e+000
1.993e005
2.671e005
2.25% 005

3.815e005
1.373e-005
0.000e4000
3.308e-005
0.000e+000
3.308e005
2.986e 005

3.934e-0035
1.747e005
0.000e+000
2.145e 005
0.000e+000
2.145e-0035

G 101FDOERTE

NS BiczoShield 8.02 - [ETHL Report: C:AProgram FilestMicroShield \ExamplesiCaseFiles\H TML{Case1-2012_7_13- T2 05_30_30 him]

5 File Tooks Window Help
&
m.oC = = i
Hew Open Save Bant | EdSc | CuMat | InfSw | ExpRi | Semsitivity
Sawe As HTML File Sawe As Excel File Save As\Word File Sawe as Text File ‘
Emal | Frint

O =EEFRSE

52746005
5.022e-005

5.019e-005
4.281e-005
3.213e-005
0.000e+000
2.991e005
4.012e-005
3.392e-005

5.755e005
2.067e005
0.000e+000
4.977e-005
0.000e+000
4.977e005
4.494e-005

5.922e-005
2.619e005
0.000e+000
3.216e005
0.000e+000
3.216e-005

>

Effective Dose (ICRF 74 - 1997)
Antero-posterior Geometry
Fostero-antericr Geometry

Left Lateral Geometry

Lateral Geometry

Right Lateral Geometry

Rotational Geometry

Isotropic Geometry

Eye Lens Absorbed Dose {ICRP 74 - 1997)
Antero-posterior Geometry

Fostero-anterior Geometry

Left Lateral Geometry

Lateral Geometry

Right Lateral Geometry

Rotational Geometry

Isotropic Geometry

Thymus Absorbed Dose (ICRP 74 - 1997)
Antero-posterior Geometiy

Postero-anterior Geometry

Left Lateral Geometry

Lateral Ceometry

Right Lateral Gecmetry

Rotational Geometry

Isotropic Geometry

Uterus Absorbed Dose (ICRP 74 - 1997)

mSvihr
mSvihr
mSvihr
mSvhr
mSvhr
mSvhr
mSvhr

mvhr
mvhr
mvhr
mvhr
mvhr
mvhr
mvhr

mSv/hr
mSv/hr
mSv/hr
m8v/hr
mSv/hr
mSv/hr
mSvihr

5.209-006
4.454e-006
3.344e-006
0.000e+000
3.113e006
4.171e006
3.527e-006

5.942e-006
2.141e-006
0.000e+000
5.160e-006
0.000e+000
5.160e-006
4.656e-006

6.135e-006
2.729e-006
0.000e+000
3.351e-006
0.000e+000
3.351e-006
4.253e-006

1.132e005
9678006
7.266e-006
0.000e+000
6764006
9.064¢-006
7665006

1293005
4655006
0.000e+000
1.122¢005
0.000e+000
1.122¢005
1.013e005

13346005
5.928e-006
0.000e+000
7278006
0.000e+000
7278006
9.254e-006
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ile Tools Window Help NEES
" L =
b % & M Wl a
Hew Open Save Brint EdSr | CuMat | InfSm ExpRt | Sensitivity
&L | SaveAsHTMLFle | SaveAsExcel Fil Save Asword File Save as Text File ‘
Emal
Microshield 8.02 ke
INER (8.02-0000)
Date By Checked
Filename Run Date Run Time Duration
Cagel July 13,2012 T 06:29:42 01:59:6
Project Info
Casge Title Case 1
Description Case 1
Geometry 1 - Point
Dose Points
A X Y Z
#1 2000 cm (6 f16.7 in) 0.0 cm (@ in} 0.0 cm © in}
#2 3000 cm (9 ft 10.1 in) 0.0 cm @ in) 0.0 cm @© in) X
# 800.0 cm (19 1182 in) 0.0 cm (0 in) 0.0 cm ©in) Y.Z-—-*“‘—"-.
Shields
Shield N Dimension Material Density
Alr Gap Adr 0.00122
Source Input: Grouping Method - Actual Photon Energies 1
Nuclide Ci Bq
Ba-137m 4.3510e002 1.6101e+009
Cs-137 4.6000e-002 1.77020e+009
Buildup: The material reference is Air Gap
Iniegration Parameters
Results - Dose Point # 1 - (200,0,0) cm
Fluence Rate Fluence Rate Exposure Rate Exposure Rate
Energy (MeV) Activity (Photons/sec) MeV/cm2{sec MeV/icm2/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0045 1.671e+07 1.025e-01 11150l 7.023e02 Th4le02
0.0318 3.333e407 1.962e+400 2.146e+400 1.634e-02 1.787e-02
0.0322 6.150e+07 3.660e+00 4.010e+00 2.85le02 3.227e02
0.0364 2.238e407 1.523e400 1.666e400 8.656e-03 9.464e-03 v

[ 10138 W B - M e 10158 = L0LSEDOERTEE. .
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W Bk Took Window Help
bR = 1
Print

Hew Open Bave it Extfre CoMat | InfSrc Exp Rt

Bensitivity

Save As HTML File Save As Excel File Save Az Word File Save as Text File ‘
Emal | Frint
Effective Dose (ICRF 74 - 1997)
Antero-posterior Geometry m&vihr 3.251e002
Fostero-antericr Geometry m&vihr 2.769e 002
Left Lateral Geometry m&vihr 2.078e 002
Lateral Geometry m&v/hr 0.000e+000
Right Lateral Geometry m&v/hr 1.934e 002
Rotational Geometry m&v/hr 2.596e 002
Isotropic Geometry m&v/hr 2.194e 002
Eye Lens Absorbed Dose {ICRP 74 - 1997)
Antero-posterior Geometry mvhr 3737002
Fostero-anterior Geometry m&v/hr 1.342e 002
Left Lateral Geometry mvhr 0.000e+000
Lateral Geometry mvhr 3.225e-002
Right Lateral Geometry mvhr 0.000e+000
Rotational Geometry mvhr 3.225e-002
Isotropic Geometry mvhr 2.913e-002
Thymus Absorbed Dose (ICRP 74 - 1997)
Antero-posterior Geometry mSv/hr 3.839e 002
Postero-anterior Geometry mSv/hr 1.693e-002
Left Lateral Geometry mSv/hr 0.000e+000
Lateral Ceometry mSvihr 2.079% 002
Right Lateral Gecmetry mSv/hr 0.000e+000
Rotational Geometry mSv/hr 2.079% 002
Isotropic Geometry m&vihr 2.651e002

>

3.306e-002
23815002
2.113e002
0.000e+000
1.966e002
2639002
2.231e002

3803002
1.365e002
0.000e+000
3.280e-002
0.000e+000
3.280e-002
2963002

3.904e-002
1.720e-002
0.000e+000
2113002
0.000e+000
2.113e-002
2695002 =

m & F TR



icroShield 8.02 - [HTML Report: C:AProgram FilestMicroShield 8\ExamplesyCaseFiles\H TMLYCasel-201 4 06_12_29 him]

Tools Window Help 8 X

B C W e % M E

Hew Open Bave

Extfre Cu Mat Inf Sre ExpRt | Semitivity
Save As HTML File Save A5 Excel File Save Az Word File Save as Teat File

Emal | Frint
Right Lateral Gecmelry I U U FUUT U e HJUT A
Rotational Geometry m&vihr 1.503e 002 1.541e002 1
Isotropic Geometry m&vihr 1.432e002 14682002
Effective Dose (ICRF 74 - 1997)
Antero-posterior Geometry m&v/hr 1.431e002 1467002
Fostero-anterior Geometry m&v/hr 1.219e 002 1.249e002
Left Lateral Geometry m&v/hr 9.150e 003 9.378e 003
Lateral Ceometry m&v/hr 0.000e+000 0.000e+000
Right Lateral Geometry m&v/hr 8.516e 003 8.728e 003
Rotational Geometry m&v/hr 1.143e 002 1.171e002
Isotropic Geometry mvhr 9.660e 003 9,902 003
Eve Lens Absorbed Dose (ICRP 74 - 1997)
Antero-posterior Geometry mvhr 1.645e-002 1.688e-002
Postero-anterior Geometry mvhr 5.905e-003 6.058-003
Left Lateral Geometry mvhr 0.000e+000 0.000e+000
Lateral Geometry mvhr 1.420e-002 14566002
Right Lateral Geometry mSvhr 0.000e+000 0.000e+000
Rotational Geometiy mSv/hr 1.420e002 1.456e002
Isotropic Geometry mSv/hr 1.282e 002 1.315e002
Thymus Absorbed Dose (ICRP 74 - 1997)
Antero-posterior Gecmetry mSvihr 1.690e002 1.732e 002
Fostero-anterior Geometry mSv/hr 7.452e 003 7.636e003
Left Lateral Geometry m&vihr 0.000e+000 0.000e+000
Lateral Geometry m&vihr 9.151e003 9377003 A
Right Lateral Gecmetry m&vihr 0.000e+000 0.000e+000

o . - Adr Ama Aamm Ama )
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15 File Tooks Window Help - 8%
&7
B.C - = M B la
Hew Gpen Save Bant | EdtSc | CuMst | InfSe | ExpRt | Sensitivity
Sawe Az HTML File Sawe As Excel File Save s Word File Sawe as Text File
Emal | Print

>

Effective Dose (ICRP 74 - 1997)

Antero-posterior Geometry mSv/hr 3476003 3655003
Postero-anterior Geometry mSv/hr 2.962e 003 3112003
Left Lateral Geometry mSvihr 2223003 2.336e 003
Lateral Ceometry mSv/hr 0.000e+000 0.000e+000
Right Lateral Gecmetry m&vihr 2.069e 003 2.174e 003
Rotational Geometry m&vihr 2.777e 003 2918003
Isotropic Geometry m&vihr 2.347e 003 24666003

Eyve Lens Absorbed Dose (ICRF 74 - 1997)

Antero-posterior Gecmetry m&vihr 3.993e 003 4207003
Fostero-antericr Geometry m&vihr 1.434e003 1.509e003
Left Lateral Geometry m&vihr 0.000e+000 0.000e+000
Lateral Geometry m&vihr 3.448e 003 3627003
Right Lateral Gecmetry m&vihr 0.000e+000 0.000e+000
Rotational Geometry m&vihr 3.448e 003 3627003
Isotropic Geometry m&vihr 3.114e 003 3.276e 003

Thymus Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry m&v/hr 4.104e 003 4.318e 003
Fostero-anterior Geometry m&v/hr 1.811e003 1.902e003
Left Lateral Geometry m&v/hr 0.000e+000 0.000e+000
Lateral Ceometry m&v/hr 2.224e 003 2335003
Right Lateral Geometiy mvhr 0.000e+000 0.000e+000
Rotational Geometry mvhr 2.224e 003 2335003
Isotropic Geometry m&v/hr 2.836e 003 2.980e 003 |
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