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The Training andperation Procedures Plan for Aerial Measuring &yst

ABSTRACT

To carry out the “ Comprehensive Inspection for Existing Safety
Protection Mechanism of Domestic Nuclear Power WBlaffrirst Stage Safety
Assessment Report, the Atomic Energy Council (AEC) prepared related
response operations concerning nuclear and radiatioidents including aerial
measuring operations, effective environmental dietecfor accident impact,
search detection for radiation protection, invest@n and control for
dispersion doses, trace of radioactive plume dssperand measurement and
investigation of ground deposition. This programldheystem operation
performance testing activities and personnel operatiraining courses
according to the Aerial Measuring System, AMS, wahvweas introduced from
the U.S. NNSA/DOE and the Spectral Advanced Radiod Computer
System, APARCS, and at the same time, this progrstablished operational
Computer System, APARCS, and at the same time,pitugram established
operational procedures of domestic helicopter hen@asuring missions. On
the other hand, there was the 2012 Nuclear Safety fOr the emergency
response exercises that we had joined. Throughratecaystem performance
testing activities and the familiarity with opematal training courses and
exercises, we can upgrade the capacity of handlisgersion assessment of
emergency response measures to secure radiatiety sdfthe environment,
citizens and the rescuers and minimize the potaaiikological hazards.

Health Physics Division
Institute of Nuclear Energy Research
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2 48 oy [ARFRF |20 %S | Imiydk AR FRF | 1macd
¥ (cps) (%) (%) ¥ (cps) (%) (%)
Am-241| 4611 6.5 1.56 155 2.2 0.05
Cs-137 14237 16.8 4.14 1068 2.5 0.3
Co-60 1594 3.4 8.97 155 1.9 0.87
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£ P44 B ¢ 2 NUREG-1507(1998§° s i1+ il &
(MDA) 23+ & 2 3% 4o

MDA =3+ 465,/Cy )/ £XT xV

HY B A7 HKREIRPIBREL

4.65: 5 95%F ZHf kT2 ¥ #k

Ces * % R 3 ¥ (cps)

£ PR R

T : 3-RIP F (sec)

ViR mStE g

F 2T eF FitEcs L 2,671 cps &k st ELEHR Am-241-

Cs-137% Co0-60e4 o S M7 RIE R B % 40k 5> 2 B9 % 0.4pCi -
0.2UCi 2 0.1uCie ¥ ¢t > & B &% I a3 ip| B 46 Cs-137% Co-60
e o B T ORI R Ao B 150 MR PR R4 £ B MDA 7R g L e

%05 (4 B A5 PPER KT R R

ik 725 (%) MDA(BQ) | MDA(uCI)
Am-241 0.016 15179 0.4
Cs-137 0.041 5924 0.2
Co-60 0.09 2699 0.1
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el R (sec)

MDA(Bq)

B 15~ 7 BRI ik o B M7 RIE R
¥ ¢t > %4 SPARCS-AT L3 248 Cs-137% Co-60t% I & {7
BROBMFTPIEREXU4ICEA G2 & DT AR &FF R DCs-137

$ CO-60% ¥ RIS & 4 o

% 6~ 1248 Cs-1371w7 b {78 & s M7 BIE R

Feet mCi offset Feet MBq offset

50 .40E+00 .87E+00 50 .15E+02 .32E+02
100 .18E+01 .40E+01 100 .67E+02 .15E+03
150 .43E+01 .11E+02 150 .16E+03 .41E+03
200 .82E+01 .23E+02 200 .30E+03 .87E+03
300 .21E+02 .70E+02 300 .78E+03 .26E+04
400 .42E+02 .16E+03 400 .16E+04 .58E+04
500 .76E+02 .32E+03 500 .28E+04 .12E+05
600 .13E+03 .59E+03 600 .47E+04 .22E+05
700 .20E+03 .10E+04 700 .73E+04 .38E+05
800 .30E+03 .17E+04 800 .11E+05 .62E+05
900 .43E+03 .24E+04 900 .16E+05 .91E+05
1000 .61E+03 .35E+04 1000 .22E+05 .13E+06

Offset : Lateral distance = altitude; Search Mode = 5-sigma
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%7 P Co-60 %% I & 7 % B chde (7 B4 B

Feet mCi offset Feet MBq offset
50 .60E+00 .13E+01 50 .22E+02 .48E+02
100 .28E+01 .64E+01 100 .10E+03 .24E+03
150 .71E+01 .1SE+02 150 .26E+03 .70E+03
200 .14E+02 .42E+02 200 .52E+03 .15E+04
300 .38E+02 .14E+03 300 .14E+04 .50E+04
400 .84E+02 .35E+03 400 .31E+04 .13E+05
500 .16E+03 .75E+03 500 .59E+04 .28E+0%5
600 .28E+03 .15E+04 600 .10E+05 .56E+05
700 .46E+03 .25E+04 700 .17E+05 .93E+05
800 .74E+03 .40E+04 800 .27E+05 .15E+06
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22 #* HEPAE S B A AE
I-RAPTER/ PC® % :
Repifh | #A(Bg) [ #E (@) [31f(s 1.2 cmx4 cm)
Co-60 3.29e+06 1 :‘H - GEHE
Cs-137 1.5e+06 1 23N 4RAE
Cs-137 8.51e+05 2 23\ 4RAE
z ¢ 1 p|SPARCST % :
s SR(Bg) | #E(B) | A& (9 1.2 cmx4 cm)
Co-60 3.29e+06 1 %45 4EHE
Cs-137 1.72e+09 1 | B3V 4048
Cs-137 3.7e+08 1| Bafs 44
Cs-137 8.51e+05 1 | @4 4nig
23 {FH=% 23T

i£2.1.151-RAPTER/ PGg 5t £ {2 » i¢ * Cs-137& A 8.51e+05
Bq( 23uCi)#t 17§ 5 1 I3 o o 11 2 & % Co-60% & 3.29e+06
Bg (8QCi)# Cs-137% A& 1.5e+06Bq(40.ACi)>" { %44 % & fmf =3
FIFBF TR AR Z IR o BT BRIIRE T {550k 2 44 B
FEARET 1 T A B 2 T2 R FIREZ I S
¥ & 454237 MicroShield V5.08 =iz B3 (7 = % FEHH|
Lo GH 5 d ~ #h'i = 2)

%1 |-RAPTER/ PG 5t it ¥ % &

ER
(Ba)

fes

7 5 75

E

ok

P
FEH (T % FEg

=
p

T

§E 30 = A&

(mSv/h)

B 1002 A
(mSv/h)

e 200 = &
(mSv/h)

i * Cs-137

8.51e+05

7.362e-004

6.620e-005

1.653e-005

i * Cs-137

1.5e+06

1.296e-001

31.166e-004

2.911e-005

& * Co0-60

3.29e+04

1.118e-002

1.005e-003

2.507e-004
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%2128 7 ¢ 1 p|SPARCS & it £ |+73) » & * Cs-137% &
8.51e+05 Bq (23Ci) ~ 3.7e+08 Bg(10 mCi)~ 1.72e+09 B 46.6 mCi)-

v 3 ¢ * Co-60% & 3.29e+06 Bg (BUCI) i ¥ *+601%=z ik 2L 2 it &

LERFRVRSE > RFE AT GRTHRFE HHRE R
oo ET BRIV 45 SR 0 H AR BE R AR 1 (T A R 2 B0 E|
oM E: R EREZBEHE B o3 & 4 474254 MicroShield
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(mSv/h) (mSv/h) 2 & (mSv/h)

¢ * | 8.51e+05 7.362e-004| 2.477e-008 5.589e-009
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¢ * |1 3.7e+08 | 3.201e-001 1.077e-005 2.430e-00¢
Cs-137
¢ * | 1.72e+09 1.492e+000 5.019e-005 1.132e-005
Cs-137
¢ * 1 3.29e+0g 1.118e-002| 3.672e-007 8.252e-008§
Co-60
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%2-2 77 1 pISPARCSg &+ it ¥ HE a5 8%

RSP | BR B (T B FEAR
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Cs-137 8.51e+05 2 | BEN4EaE
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M5, MieroShield 8

Cs-137

|-RAPTER/ PC#3 &+ 1% ¥ 3-#1ig 6+%| £

5B 1 23uCi
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[HIML Report: C:AProgram Files\MicroShield 8\ExamplesiCaseFiles\H TMLVCasel -ER-00 htm]
Iooks Uindow Help

5%

Qpen Save CoMat | InfSre ExpRt | Sewsitivity
él (5 Save AsHTML Fils | Save A5 Excel File Save s Word Fie Save as Text Fils
Emal | Print
MicroShield 8.02 &
INER (8.02-0000)
Date By Checked
Filename Run Date Run Time Duration
Casel July 11,2012 TH-01:47:15 00:00:00
Project Info
Cage Title Case 1
Description Caze 1
Geometry 1 - Foint
Dose Points
A X Y Z
#1 200 cm (11.81n) 0.0 cm © in) 0.0 cm (0 in)
#2 1000 cm (3 ft 3.4 in} 00 cm (0in) 0.0 cm (D in) X
3 200.0 cm 6 £t 6.7 in) 0.0cm ©in) 0.0cm (O in) Iio———*’—___ﬂ
Shields
Shield N Dimension Material Density
Alr Gap Alr 0.00122
Source Input: Grouping Method - Actual Photon Energies
Nuclide Ci Bq b
Ba-137m 2.1758e-005 8.0505e+005
Cs-137 2.3000e-005 8.5100e+005
Buildup: The material 1eference is Air Gap
Integration Parameters
Resulis - Dose Point # 1 - (30,0,0) cm
Fluence Rate Fluence Rate Exposure Rate Exposure Rate
Energy (MeV) Activity (Photons/sec) MeV/icm2/sec MeVicm2/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0318 1.667e+04 4.638e02 4.701e02 3.863e04 391504
0.0322 3.075e+04 8.660e-02 877702 6.969 04 7.064e 04
0.0364 1.119e404 3.568e-02 3.616e02 2.027¢-04 2.055e-04
0.6616 72442405 4.226e401 4.236e401 8.192e02 8.212e-02

| & I-Rapler

[ & 101D

[ 2 s

NS Mi

= @ FE

BEd 0 30 & A

NS MiczoShield 8.02 - [ETML Report: CAProgram FilesiMicroShield \Examples\Case Files\HTML{Case1-2012_7_L1-F7F 02_33_50 him]

©oo Took Window Help -ax
@ e
% g % % CuMat | InfSw | ExpRt | Sensbivity

@ 5 Sawe As HTML File Sawe A Excel File Save Az Ward File Sawe as Text File

Emal | Print
]

Effective Dose (ICRF 74 - 1997)

Antero-posterior Geometry mvhr 7.343e-004 7.362¢-004

Postero-anterior Geometry mvhr 6.253e-004 6.268-004

Left Lateral Geometry mvihr 4.693¢-004 4705004

Lateral Geometry mvhr 0.000e4000 0.000e+000

Right Lateral Geometry mSvhr 4.368e-004 4379004

Rotational Geometry mvhr 5.863e-004 5877004

Isotropic Geometry mSv/hr 4.956e 004 4 968004

Eve Lens Absorbed Dose {(ICRP 74 - 1997)

Antero-posterior Geometry mSv/hr 8.445e 004 8467004

Postero-anterior Geometry mSvthr 3.031e004 3039004

Left Lateral Geometry mSvihr 0.000e+000 0.000e+000

Lateral Geometry m&vihr 7.286e 004 7.304e 004

Right Lateral Geometry m&vihr 0.000e+000 0.000e+000

Rotational Geometry m&vihr 7.286e 004 7.304e 004

Isotropic Geometry m&vihr 6.580e 004 6.597e 004

Thymus Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry mSvihr 8.671e004 8.604e 004

Fostero-anterior Geometry m&vihr 3.822e 004 3.831e004

Left Lateral Geometry mSvir 0.000e+000 0.000e+000

Lateral Geometry mSvihr 4.694e 004 4. 705004

Right Lateral Geometry m&vihr 0.000e+000 (0.000e+000

Rotational Geometry m&vihr 4.694e 004 4705004

Isotropic Geometry m&vihr 5.988e 004 6.002e 004 T
v

23



BEAE 1 100 & A

M3, MicroShield
s Tooks Window Help

&

Hew Open Save Print ExtSr

Sawe As Excel File

CuMat | InfSmw

Save As Word File

ExpRi | Sensbvity

Save as Teut File

@ 5 Save s HTHL File
Email | Print

{Program FilcstMicroShield 8\Examples\CasoFiles\HTHL Case]l 2012_7_11-T 4 02_28_52 him]

Isotrobic Geometry

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

Left Lateral Geometry

Lateral Geometry

Right Lateral Geometry

Rotational Geometry

Isotiopic Geometry

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

Postero-anterior Geometry

Left Lateral Geometry

Lateral Geometry

Right Lateral Geometry

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

Isotropic Geometry

| B I Ropr | @R 1DIED = poEIE

FEdE 1 200 2 A

pribelding

mSv/hr
m&vihr
mgvihr
mSv/hr
ikl
msvihn
mSv/hr

mSv/hr
msvihr
by
mSv/hn
mSv/hr
jukding
mgv/hr

priksling
pukding
mSv/hr
hukding
mSv/hr
msvihr
/b

6.565e-005

6.564e 005
5.590e-005
4.196e-005
0.000e+000
3.906e-0035
5.241e-005
4.431e005

7.548e-005
2.709e 0035
0.000e+000
6.513e-0035
0.000e+000
6.513e-005
5.882¢-005

7.752¢-005
3.417e005
0.000e +000
4.196e-005
0.000e+000
4.196e-005
5.353e-005
o =g

NS MiczoShield 8.02 - [ETML Report: CAProgram FilestMicroShield \Examples\Case Files\HTML{Case1-2012_7_L1-F7F 02_31_13 htm]

i File Tooks Window Help

New Open Save Print ExtSic

Sawe A Excel File

CuMst | InfSrc

Save Az Ward File

3.0 @ & % @ @ W

ExpRi | Sensivity

Sawe as Text File

@ 5 Sawe s HTHL File
Emal | Pt

T EmvEiE

M. M

6.623e-005

6.620e-005
5.637e-005
4.231e-005
0.000e+000
3.938e005
5.285e-005
4467005

7614005
2.733e-005
0.000e+000
6.068e-005
0.000e+000
6.568e-005
5.933e-005

7818005
3445005
0.000e+000
4.231e-005
0.000e+000
4.231e005
5.398e 005
ol

m @5 T

[

X

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 (ICRP 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 Gecmetry

Fostero-antericr Geometry

Left Lateral Geometry

Lateral Ceometry

Right Lateral Geometry

Rotational Geometry

Isotropic Geometry

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

mSvihr
mSv/hr
mSv/hr
mSv/hr
mSvihr
mSvihr
mSvhr

mSvihr
mSvihr
mSvihr
mSvihr
mSvhr
mSvfhr
mvfhr

24

1.625¢-005
1.384e-005
1.039¢005
0.000e+000
9.672e-006
1.298e-005
1.097e-005

1.869 005
6.708e-006
0.000e+000
1.613e005
0.000e+000
16136005
1.456e005

1.919e005
8.463e-006
0.000e+000
1.039e005
0.000e+000
1.039¢005
1.326e005

1653005
1407005
1.056e-005
0.000e+000
9.832e-006
1.320e-005
1.115e-005

1.901e-005
6.524e-006
0.000e+000
1.640e-005
0.000e+000
1.640e-005
1.481e005

1.952e005
8601006
0.000e+000
1.056e005
0.000e+000
1.056e005
1.348e005
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P48 1 Cs-137 %A : 40.5.Ci

\Program Files\MicroShield 8\Examples¥CaseFiles\H THL \Casel -ER-01 htm]

5 s Took Window Help BEE]
e = ¢ Ml
Hew Open Save Erint ExtSre CoMat Lnf ¥re ExpRt | Semsitivity
@ 5 Save ks HTML File | Save Az Excel File Save Az Wword File Save a3 Test File
Emal | Print
MicroShield 8.02 4]
INER (8.02-0000)
Date By Checked
Filename Run Date Run Time Duration
Casel July 13, 2012 T 02:38:08 01:59:6
Project Info
Case Title Case 1
Description Case 1
Geometry 1 - Point 3
Dose Points
A X Y Z
#1 300 cm (11.8 in) 0.0 cm © in) 0.0 cm (0 in)
#2 100.0 cm (3 ft 3.4 in) 0.0cm © in) 0.0 cm (O in) e
# 200.0cm (6 6.7 in) 0.0 om (@ in) 0.0.em (© in) 1'—2»-——-‘*“'___‘
Shields
Shield N Dimension Material Density
Air Gap Air 0.00122
Source Input: Grouping Method - Actual Photon Energies M
Nuclide Ci Bq
Ba-137m 28313005 1A4176e+006
Cs-137 4.0500e-005 1.4985e+006
Buildup: The material 1eference is Air Gap
Integration Parameters
Results - Dose Point # 1 - (30,0,0) cm
Fluence Rate Fluence Rate Exposure Rate Exposure Rate
Energy (MeV) Activily (Photons/sec) MeV/cm2Zisec MeVicm2/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0045 1472404 5.500e-03 5.571e03 3.7 M0e 03 351803
0.0318 2.935e+04 §.167e02 827702 6.503e 04 6.595e 04
0.0322 5.4 15404 152501 1.545¢01 1.227¢-03 1244603
0.0364 1.970e+04 6.283e02 636802 3.570e 04 361804

Ui -

(mRE == -#Ht. (G0

| &% 1DIF DO R

| Oh EEEERS

y + ook Window Help =]l
e = ¢ M H
Bave Brint Extir Cu Mat Inf Sre ExpRt | Semsitivity
@ ﬁ Save As HTML File Save A5 Excel File Save As Word File Save as Text File
Emal | Print
Rotational Geometry m&vihr 1.358e003 1.361e003 4
Isotropic Geometry m&vihr 1.294e 003 1.297e-003
Effective Dose (ICRP 74 - 1997)
Antero-posterior Geometry m&vir 1.293e003 1.296e003
Fostero-anterior Geometry mSvihr 1.101e003 1.104e003
Left Lateral Geometry m&vihr 8.264e 004 8.285e 004
Lateral Geometry mSvir 0.000e+000 0.000e+000
Right Lateral Geometry mSvihr 7.602e 004 T.711e004
Rotational Geometry m&vihr 1.032e003 1.035e003
Isotropic Geometry m&vihr 8.726e 004 8.748: 004
Eye Lens Absorbed Dose {ICRP 74 - 1997)
Antero-posterior Geometry mSv/hr 1.487e003 1.491e003
Fostero-anterior Geometry m&vihr 5.337e 004 5.35le004
Left Lateral Geometry mv/hr 0.000e+000 0.000e+000
Lateral Ceometry mév/hr 1.283e003 1.286e003
Right Lateral Geometry mv/hr 0.000e+000 0.000e+000
Rotational Geometry m&v/hr 1.283e003 1.286e003
Isotropic Geometry mvhr 1.159¢003 1.162¢003
Thymus Absorbed Dose (ICRP 74 - 1997)
Antero-posterior Geometry mvhr 1.527e003 1.531e-003
Postero-anterior Geometry mSvhr 6.730e-004 6.746e-004
Left Lateral Geometry mvhr 0.000e+000 0.000e+000
Lateral Geometry mSv/hr 8.265e 004 8.285e 004 g
Right Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Rotational Geometry mSv/hr 8.265¢ 004 8.285e 004 .

L

= 'Zﬂ;ﬂ T

25



FEdE 0 100 2 A

[ETML Repori: CAProgram Files\MicroShield B\Examples\CaseFiles\H THL\Ca:

wooo: Tool Window Help 5 x
Hew Open Save Print ExtSre | CuMat | InfSw | ExpRt | Sensitivity

Save &3 Excel File Save &s Word File Save as Text File

@ ﬁ Save As HTML File
Emsl | Pt

Effective Dose (ICRP 74 - 1997)

Antero-posterior Geometry mSvthr 1.156e-004 1.166e-004
FPostero-anterior Geometry mSvihr 9.844e 005 9.925e-005
Left Lateral Geometry mSvihr 7.389e 005 7.450e-005
Lateral Geometry m&vihr 0.000e+000 0.000e+000
Right Lateral Geometry m&vihe 6.877e-005 6.934e-005
Rotational Geometry mivihr 9.229¢-005 9.306e-005
Isotropic Geometry uksding 7.802¢-005 7.866e-005

Eye Lens Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometiy Sy ihr 1.329e 004 1.341e004
Fostero-anterior Geometry mSv/hr 4.771e005 4.812e005
Left Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Lateral Geometry mSvthr 1147004 1.157e004
Right Lateral Geometry mSvthr 0.000e+000 0.000e+000
Rotational Geometry m3v/hr 1.147e004 1.157e004
Isotropic Ceometry mSvihr 1.036e-004 1.045e-004

Thymus Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry mivihr 1.365e-004 1.377e-004
Fostero-anterior Geometry hukding 6.017e-005 6.066e-005
Left Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Lateral Geometry mSv/hr 7.38%e-005 7.450e-005
Right Lateral Geometry mSvihr 0.000e+000 0.000e+000
Rotational Geometry mSv/ihr 7.389¢ 005 7.450e 005
Isotropic Geometry mSv/hr 9.426e005 9.504-005
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NS MiczoShield 8.02 - [ETML Report: CAProgram FilestMicroShield \Examples\Case Files\HTML{Case1-2012_7_13-F7F 02_41_50 him]

Tools Window Help -8 x

C @ =% M

Save CuMat | InfSw | ExpRt | Sensibvity

B

Hew

@ 5 Sawe s HTHL File
Emal | Pt

Effective Dose (ICRF 74 - 1997)

Sawe A Excel File Save Az Ward File Sawe as Text File

12

Antero-posterior Geometry mvhr 2.862¢-005 2.911e-005
Postero-anterior Geometry mvhr 2.438e-005 2478005
Left Lateral Geometry mvihr 1.830e-005 1.860e-005
Lateral Geometry mvhr 0.000e4000 0.000e+000
Right Lateral Geometry mSvhr 1703005 1.731e005
Rotational Geometry mvhr 2.285¢-005 2.324e-005
Isotropic Geometry mSv/hr 1.932e005 1.964e005

Eve Lens Absorbed Dose {(ICRP 74 - 1997)

Antero-posterior Geometry mSv/hr 3.291e005 3.348: 005
Postero-anterior Geometry mSvthr 1.181e005 1.202e 005
Left Lateral Geometry mSvihr 0.000e+000 0.000e+000
Lateral Geometry m&vihr 2.840e 005 2.888e 005
Right Lateral Geometry m&vihr 0.000e+000 0.000e+000
Rotational Geometry m&vihr 2.840e 005 2558005
Isotropic Geometry m&vihr 2.565e 005 2609005

Thymus Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry mSvihr 3.380e 005 3437005
Fostero-anterior Geometry m&vihr 1.490e 005 1.515e005
Left Lateral Geometry mSvir 0.000e+000 0.000e+000
Lateral Geometry mSvihr 1.830e 005 1.860e005
Right Lateral Geometry m&vihr 0.000e+000 (0.000e+000
Rotational Geometry m&vihr 1.830e005 1.860e005
Isotropic Geometry m&vihr 2.334e 005 2372005

26



¥ 48 1 Co-60 =& : 89uCi
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ccco Took Window Help BEES
Hew Open Save Brint ExtSre CoMat Lnf ¥re ExpRt | Sensibivity
@ 5 Sawe AsHTMLFile |  Sawe A3 Excel File Save dsWordFile | Saveas Text File
Email | Print

>

MicroShield 8.02
INER (8.02-0000)

Date By Checked
Filename Run Date Run Time Duration
Casel July 13, 2012 T 024441 00:00:00
Project Info
Case Title Case 1
Description Case 1
Ceometry 1 - Point

Dose Points

A X ¥ z
#l 30.0 cm (116 m) 0.0 cm ©in) 0.0 cm (O m)
2 100.0 cm (3 £ 3.4 m) 0.0 cm ©in) 0.0 cm © im) x
# 200.0 cm (6 ££6.7 in) 0.0 cm © in) 0.0 cm © i) I_Z»r—-‘*"___‘
Shields
Shield N Dimension Material Density
Air Gap Air 0.00122

Source Input: Grouping Method - Actual Photon Energies
Nuclide i

Ci Bq
Co-60 8.9000-005 2.2930e+006

Buildup: The material 1eference 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) MeVicm2isec MeVicm2Zisec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
06938 5372402 3.286e D2 2.204e 02 6.345e 05 6.360e-05
11732 3.203e406 2409402 241de402 6.091e-01 6.101e0L
1.3325 3.203e406 3872402 2875402 6.718e-01 6.727e-01
Totals 6.587e¢+06 7.281e+02 7.292e+02 1.281e+00 1.283¢+00

oo 101FDOESEE . | Oh EEEEIGES

U PHE - M (mRE == -#Ht. (G0

v oo Took Window Help BEES
B & % ¢ # W kW
Save Print Extire CuMat Inf Sre Exp Rt Sensibivity

Save A5 Excel File Save Az Word File Save as Text File

@ ﬁ. Save As HTML Fils
Emal | Prnt

Effective Dose (ICRP 74 - 1997) o
Antero-posterior Geometry m&vihr 1.116e002 1.118e002
Fostero-anterior Geometry m&vihr 9.912e 003 9.927e 003
Left Lateral Geometry m&vihr 7.972e 003 7.984e 003
Lateral Geometry m&vihr 0.000e+000 0.000e+000
Right Lateral Geometry m&vihr 7.556e 003 7.568e 003
Rotational Geometry mSvihr 9.430e 003 94456003
Isotropic Geometry m&vihr 8.235e 003 8.248e 003
Eye Lens Absorbed Dose (ICRP 74 - 1997)
Antero-posterior Geometry m&vihr 1.219e002 1.220e002
Fostero-anterior Geometry m&vihr 6.004e 003 6012003
Left Lateral Geometry m&vihr 0.000e+000 0.000e+000
Lateral Ceometry mév/hr 1.121e002 1.122e002
Right Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Rotational Geometry m&vihr 1.121e002 1.122e002
Isotropic Geometry mév/hr 1.024e002 1.026e002
Thymus Absorbed Dose (ICRP 74 - 1997)
Antero-posterior Geometiy m&v/hr 1.245e 002 1.24%e 002
Postero-anterior Geometry mvhr 6.711e-003 6.722¢-003
Left Lateral Geometry mvhr 0.000e+4000 0.000e+000
Lateral Geometry mvihr 8.122¢-003 8.134¢-003
Right Lateral Geometry mvhr 0.000e4000 0.000e+000
Rotational Geometry mSvhr 8.122¢-003 8.134e-003
Isotropic Geometry mvhr 9.347e-003 9.361e-003
Abgothed Dose (ICRP 74 - 1997) b

27



BEAE 1 100 & A

NS, MicroShiold {Program FilestMicroShield 8\Examples\CasoFiles\HTHL Casel 2012_7_13-T 4 02_47_17 him]
- Took Window Help =

& =g

Hew Open Save Print EdSre | CoMet | InfSrc | ExpRt | Seasitivity

@ 5 Save s HTHL File
Email | Print

Effective Dose (ICRP 74 - 1997) B

Sawe As Excel File Save As Word File Save as Teut File

Antero-posterior Geometry mSv/hr 9.994e 004 1.005e003
Postero-anterior Geometry mSvihr 8.877e-004 5.92.3e-004
Left Lateral Geometry msvihr 7.140e-004 7177004
Lateral Geometry by 0.000e+000 0.000e+000
Right Lateral Geometry mSv/hr 6.768e 004 6.802e 004
Rotational Geometry mSvihr 8.446e 004 8489004
Isottopic Geometry mSvihr 7.376e 004 74122004

Eve Lens Absorbed Dose {ICRP 74 - 1997)

Antero-posterior Geometry msvihn 1.091-003 1.097003
Fostero-anterior Geometry mSv/hr 2.377e-004 2.405e-004
Left Lateral Geometry mSv/hr 0.000e+000 0.000e +000
Lateral Geometry mSvihr 1.004e 003 1.009e003
Right Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Rotational Geometry m8vihr 1.004e003 1.009e003
Isotropic Geometry msvihr 9.173e-004 9.220e-004

Thymus Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry mSv/hr 1.115e003 1.121e003
Postero-anterior Geometry mSvihr 6.011e004 6.042e 004
Left Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Lateral Geometry mSvihr 7.275e-004 7.312e-004
Right Lateral Gecmetry msvihe 0.000e+000 0.000e+000
Rotational Geometry msv/hr 7.275¢-004 7.312e-004 =
Isotropic Geometry mSv/hr 8.371e004 8.414e004

Uterus Absorbed Dose (ICRP 74 - 1997) v
| & 1013Es | Bl i E - Micwowm B RESE_-EH. (&0 | & 101 DOER f

FEdE 1 200 2 A

NS MiczoShield 8.02 - [ETML Report: CAProgram FilestMicroShield \Examples\Case Files\HTML{Case1-2012_7_13-TF7F 02_48_22 htm]

i File o Tooks Window Help - 8%
New Open Save Print ExS | CuMst IniSw | ExpRi | Sewsbvity

Sawe A Excel File Save Az Ward File Sawe as Text File

@ 5 Sawe s HTHL File
Emal | Pt

Effective Dose (ICRF 74 - 1997)

12

Antero-posterior Geometry mSv/hr 2.481le 004 2.507e 004
Fostero-anterior Geometry m&vihr 2.204e 004 2.227e 004
Left Lateral Geometry mv/hr 1773004 1.791e004
Lateral Ceometry mév/hr 0.000e+000 0.000e+000
Right Lateral Geometry mv/hr 1.680e 004 1697004
Rotational Geometry m&v/hr 2.097e 004 2.118e 004
Isotropic Geometry mvhr 1.831e-004 1.850e-004

Eye Lens Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry mvhr 2.710e-004 2.737e-004
Postero-anterior Geometry mSvhr 1.335¢004 1349004
Left Lateral Geometry mvhr 0.000e+000 0.000e+000
Lateral Geometry mSv/hr 2.493e 004 2.519e 004
Right Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Rotational Geometiy mSv/hr 2.493e 004 2.519e 004
Isotropic Geometry mSv/hr 2.278e 004 2.301e004

Thymus Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Gecmetry m&vihr 2.768e 004 2797 004
Fostero-antericr Geometry m&vihr 1.492e 004 1.508e-004
Left Lateral Geometry m&vihr 0.000e+000 0.000e+000
Lateral Geometry m&vihr 1.806e004 1.825e004
Right Lateral Gecmetry m&vihr 0.000e+000 0.000e+000
Rotational Geometry m&vihr 1.806e 004 1.325e 004
Isotropic Geometry mSvihr 2.0738e 004 2.100e 004

Uterus Absorbed Dose (ICRP 74 - 1997)

| 10188 [ & 101ED0EsE
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Tools Ufindow Help

¢C oy

Open Save

ile o
Hew

CouMst | Infim ExpEt | Sensitivity
@ E‘ Save hs HTML File | Save Az Excel File Save s \word Fie Save a5 Text File
Email | Prnt
MicroShield 8.02 &
INER (8.02-0000)
Date By Checked
Filename Run Date Run Time Duration
Casel July 13,2012 T 03:33:19 00:00:00
Project Info
Case Title Case 1
Description Cage 1
Geometry 1 - Point
Dose Points
A X Y z
#1 30.0 cm (11.8in} 0.0 cm (0 in) 0.0 cm (0 in)
#2 5.0e+3 cm (164 ft 0.5 in) 0.0 em (O in) 0.0 em (O in) X
# 1.0e+4 cm (328 ft 1.0 fn) 0.0cm ©in) 0.0cm ©in) I-Z———"""—&
Shields
Shield N Dimension Material Density
Air Gap Air 0.00122
Source Input: Grouping Method - Actual Photon Energies M
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 - Dose Point # 1 - (30,0,0) cm
Fluence Rate Fluence Rate Exposure Rale Exposure Rate
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeVicm2/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0045 8.357403 3.124e03 2164203 2.141e03 2.168e-03
0.0318 1.667e+04 4.638e02 4.701e02 3.863e 04 391504
0.0322 3.075e+04 8.660e-02 8.777e02 6.969e 04 7.064e-04
0.0364 1119404 3.568e-02 2.616e02 2.027e-04 2.055e-04 i

e RE: R - wer

NS MiczoShield 8.02 - [ETML Report: CAProgram FilestMicroShield \Examples\Case Files\HTML{Case1-2012_7_13-F 7 03_34_05him]

Tools Window Help

New Open Save Print EdSrw | CuMst | InfSw

Sawe A Excel File Save Az Ward File

ExpRt | Semsitivity

Sawe as Text File

@ 5 Sawe s HTHL File
Emal | Pt

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 (ICRP 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 Gecmetry

Fostero-antericr Geometry

Left Lateral Geometry

Lateral Ceometry

Right Lateral Geometry

Rotational Geometry

Isotropic Geometry

mvihr 7.343e-004
mvhr 6.253e-004
mSvhr 4.693e-004
mvhr 0.000e+000
mSvihr 4.368e-004
mSvihr 5.863e-004
mSv/hr 4.956e-004
mSvihr 8.445e-004
mSv/hr 3.031e-004
mSv/hr 0.000e+000
mSv/hr 7.286e-004
mSvihr 0.000e+000
mSvihr 7.286e-004
mSvhr 6.580e-004
mSvihr 8.671e-004
mSvihr 3.822e-004
mSvihr 0.000e+000
mSvihr 4.694e-004
mSvhr 0.000e+000
mSvfhr 4.694¢-004
mvfhr 5.988e-004

12

7.362¢-004
6.268e-004
4705004
0.000e+000
4 379004
5877004
4 9686004

8467004
3.039-004
0.000e+000
7.304e-004
0.000e+000
7.304e-004
6.597e-004

8.694e-004
3.831e004
0.000e+000
4705004
0.000e+000
4705004
6.003¢-004
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Hew n e it CuMat | InfSw | ExpRi | Semsivity

@ 5 Save A HTML File
Ewal | Pt

Sawe Az Excel File Save Az Word File Save a5 Text File

|

Effective Dose (ICRP 74 - 1997)

Antero-posterior Geometry mSv/hr 1643008 2477008
Postero-anterior Geometry m8v/hr 1.408e008 2112008
Left Lateral Geometry m8vihr 1.057e008 1.586e008
Lateral Geomstry m&vhr 0.000e+000 0.000e+000
Right Lateral Geometry m&vhe 9.838: 009 14766008
Rotational Geometry /b 1.318¢-008 1980008
Isotropic Geometry mSv/hr 1115008 16742008

Eve Lens Absorbed Dose {(ICRP 74 - 1997)

Antero-posterior Geometry m8v/hr 1.883e008 2.841e008
Postero-anterior Geometry msvihe 6.777: 009 1.020e-008
Left Lateral Geometry m&vhr 0.000e+000 0.000e+000
Lateral Geometry mSv/hr 1.633-008 2457008
Right Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Rotational Geometry mSv/hr 1633008 2457008
Isotropic Geometry m8v/hr 1.474e008 2.218e 008

Thymus Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry m&vihr 1.942e 008 2.923: 008
Postero-anterior Geometry m&v/hr 8.620e 009 1.292e008
Left Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Lateral Geometry mSv/hr 1.058e-008 1.587e008
Right Lateral Geometry m8v/hr 0.000e+000 0.000e+000
Rotational Geometry m8vihr 1.058e008 1.587e008 -
Isotropic Geometry m8vihr 1.346e008 2.022e 008
Uterus Absorbed Dose (ICRP 74 - 1997) v

| = RE R -Ee : G i0iFEDOREAEL. | O ZEREEER AT NS

NS MiczoShield 8.02 - [ETML Report: C AProgram FilesiMicroShield \Examples\Case Files\HTML{Case1-2012_7_13-F 7 03_35_24 him]

i File o Tooks Window Help - 8%
New Open Save Print ExS | CuMst IniSw | ExpRi | Sewsbvity
@ 5 Save A3 HTML File Save A5 Excel File Save s Word File Save as Text File
Emal | Print
ROTATOTAT OeOTeT LTI o ; =
Isotropic Geometry mSvihr 2.573e 009 5.594e 009

Effective Dose (ICRF 74 - 1997)

Antero-posterior Geometry mSvihr 2.571e009 5.58% 009
Fostero-anterior Geometry mév/hr 2.198e 009 4777009
Left Lateral Geometry mSv/hr 1.651e009 3.586e 009
Lateral Ceometry m&vihr 0.000e+000 0.000e+000
Right Lateral Geometry mv/hr 1.537e009 3.33% 009
Rotational Geometry mév/hr 2.058e 009 4474009
Isotropic Geometry mv/hr 1.741e009 3782009

Eye Lens Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry mvhr 2.933e-009 6.383¢-009
Postero-anterior Geometry mvihr 1.056¢-009 2.298-009
Left Lateral Geometry mvhr 0.000e4000 0.000e+000
Lateral Geometry mSvhr 2.547e-009 5.538e-009
Right Lateral Geometry mvhr 0.000e+000 0.000e+000
Rotational Geometiy mSv/hr 2.547e 009 5.538: 009
Isotropic Geometry mSv/hr 2.298e 009 4.998: 009

Thymus Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry mSvihr 3.028e 009 6.585e 009
Fostero-anterior Geometry mSvihr 1.347e009 2.926e 009
Left Lateral Geometry m&vihr 0.000e+000 0.000e+000
Lateral Geometry m&vihr 1.654e009 3.592e 009
Right Lateral Geometry m&vihr 0.000e+000 0.000e+000 - |
Rotational Geometry m&vihr 1.654e009 3.502e 009

ir Manmatr G 2 10la NNAQ A BATa (N0 o
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Z oo Took Window Help B-E?
New Open Save Print EdSrw | CuMst | InfSw | ExpRt Sensihvlty
@ 5 Save A3 HTML File Save A5 Excel File Save s Word File Save as Text File
Emal | Print
MicroShield 8.02 &
INER (8.02-0000)
Date By Checked
Filename Run Date Run Time Duration
Casel July 13, 2012 T4 03:24:30 00:00:00
Project Info
Case Title Case |
Description Cage 1
Geometry 1 - Point

Dose Points

A X Y Z
#1 300cm (11.31m) 0.0 cm (0 i) 00 cm (0in)
H2 S5.0e+3 cm (164 ft0.5in) 0.0 cm (0 in) 00 cm (0in) X
# 1.0e+ cm (328 £ L0 n) 0.0em Oin) 0.0cm (i) Xi”*”‘
Shields
Shield N Dimension Material Density
Air Gap Air 0.00122
Source Input: Grouping Method - Actual Photon Energies T
Nuclide Ci Bq
Ba-137m 9.4600e-003 3.5002e4008
Ce-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) MeV/icm2/sec MeVicm2/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0045 36342406 1.358e400 1.375e400 9.309%-01 9.428e01
0.0318 7.246e+06 20162401 20442401 1.680e01 170201
0.0322 1.337e407 3.765+401 3.516e401 3.030e-01 3.071e01
0.0364 4.805e+06 1.551e401 1.572e401 8.814e02 8.933¢02 b
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M. MicroShield 8.02 - [ETML Repori: C:APxogram Files\MicroShield B\Examples\CaseFiles\HTML\Case1-2012_7_13-F 4 03_26_50 htm]

.lu Ele oo Tooks Window Help -8 x
Hew on Save rint ExtSr | CuMat | InfSw | ExpRi | Semsiivity
@ 5 Save AsHTMLFile | SaveAsExcelfile | SaveAsWordFle | Savess TextFile
Email | Print
Isotropic Geometry msvhe 3194001 3.202: 001 &

Effective Dose (ICRP 74 - 1997)

Antero-posterior Geometry mSv/hr 3.193e-001 3.201e-001
Fostero-anterior Geometry mSvihr 2.719e001 2725001
Left Lateral Geometry m8v/hr 2.041e001 2.046e 001
Lateral Geometry m8v/hr 0.000e+000 0.000e+000
Right Lateral Geometry m&v/he 1.899e-001 1.9048001
Rotational Geametiy msvihe 2.549 001 2.555e 001
Isotropic Geometry mSv/hr 2.135e-001 2.160e-001

Eye Lens Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry m8v/hr 3.672e001 3.681e001
Postero-anterior Geometry m8v/hr 1.318e001 1.321e001
Left Lateral Geometry m&vhe 0.000e+000 0.000e+000
Lateral Geomstry m&v/hr 3.168: 001 3176001
Right Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Rotational Geometry mSv/hr 3.1638e-001 3.176e-001
Isotropic Geometry mSv/hr 2.861e001 2.868e001

Thymus Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry m&v/he 3970001 3.780e 001
Postero-anterior Geometry m&vhe 1.662e001 1666001
Left Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Lateral Geometry priksing 2.041e-001 2.046e-001
Right Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Rotational Geometry m&vihr 2.041e001 2.046e 001 i
Isotropic Geometry m8v/hr 2.603e 001 2610001 3
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v Tools Window Help

Hew Open Save Print EdSr | CuMat | InfSw

ExpRi | Sensbvity
Save As HTML File Save As Excel File Save AsWword File Save as Teut File

Emal | Print
OTANOTAT GEOTIET TICS YT - s povz =
Isotropic Geometry mSvihr 7.169e-006 1.078e-005 M
Effective Dose (ICRF 74 - 1997)
Antero-posterior Geometry mSv/hr 7.164e 006 1.077e005
Postero-anterior Geometry mSvihr 6.121e006 9.186e006
Left Lateral Geometry mSv/hr 4.595¢ 006 6.896e 006
Lateral Geometry mSvihr 0.000e+000 0.000e+000
Right Lateral Geometry msvihn 4.278e 006 6.419e-006
Rotational Geometry msvihe 5.733e-006 8,609 006
Isotropic Geometry mSv/hr 4.848e 006 7278006
Eye Lens Absorbed Dose (ICRP 74 - 1997)
Antero-posterior Geometry mSv/hr 8.187e 006 1.235e005
Postero-anterior Geometry mSv/hr 2.947e 006 4.436e-006
Left Lateral Geometry /b 0.000e4000 0.000e+000
Lateral Geometry pribsiing 7.100e-006 1068005
Right Lateral Geometry mSv/hr 0.000e+000 0.000e +000
Rotational Geometry mSvihr 7.100e 006 1.068e005
Isotropic Geometry mSv/hr 6.407e 006 9.643e 006
Thymus Absorbed Dose (ICRP 74 - 1997)
Antero-posterior Geometry msv/hr 8.442¢-006 1271005
Fostero-anterior Geometry mSv/hr 3.748e 006 5.619 006
Left Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Lateral Geometry mSvihr 4.602e006 6.901e006
Right Lateral Geometry mSv/hr 0.000e+000 0.000e+000 =
Rotational Geometry mSvihr 4.602e-006 6.901e-006

P E 0E2. AnE @t a PG |

B RE R -Hp

&G

NS MiczoShield 8.02 - [ETML Report: CAProgram FilesiMicroShield \Examples\Case Files\HTML{Case1-2012_7_13-F 7 03_30_26 him]

il" e Eivico Took Window Help -ax
B.C WS = ¢ M
Hew Open Save Print ExtSrc | CuMat | InfSm | ExpRi | Sensbvity
Save AsHTMLFie | SawedsEwcelfile | SavedsWordfile | Saveas TewtFile

Emal | Print
]

Effective Dose (ICRP 74 - 1997)

Antero-posterior Geometiy m&v/hr 1.118e 006 2.430e 006

Postero-anterior Geometry mvhr 0.559¢-007 2077006

Left Lateral Geometry mvhr 7.177e-007 1.55%¢-006

Lateral Geometry mvihr 0.000e+4000 0.000e+000

Right Lateral Geometry mvhr 6.681e-007 1.452¢-006

Rotational Geometry mSvhr 8.950e-007 1.945e-006

Isotropic Geometry mvhr 7.569e-007 16456006

Eve Lens Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry mSv/hr 1.275e006 2.775e 006

Postero-anterior Geometry mSv/hr 4.593e 007 9,989 007

Left Lateral Geometry mSvthr 0.000e+000 0.000e+000

Lateral Geometry mSvihr 1.107e006 2 408 006

Right Lateral Geometry m&vihr 0.000e+000 0.000e+000

Rotational Geometry m&vihr 1.107e006 2.408e 006

Isotropic Geometry m&vihr 9.992e 007 2172006

Thymus Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry m&vir 1.316e006 2863006

Fostero-anterior Geometry mSvihr 5.856e 007 1.272e006

Left Lateral Geometry m&vihr 0.000e+000 (0.000e+000

Lateral Geometry mSvir 7.191e 007 1.562e006

Right Lateral Geometry mSvihr 0.000e+000 0.000e+000

Rotational Geometry m&vihr 7.191e 007 1.562e006

Isotropic Geometry m&vihr 9.137e 007 1.986e 006 m
v

| G 101EEE
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¥i48 - Cs-137 # A& © 46.6 mCi

Hew Open Save Brint ExtSr | CuMat | InfSw | ExpRi | Semsiivity
@ 5 Save Az HTML File Sawe Az Excel File Save Az Word File Save a5 Text File
Emal | Print

(3

MicroShield 8.02
INER (8.02-0000)

Date By Checked
Filename Run Date Run Time Duration
Casel Tuly 13, 2012 T4-03:38:15 01:59:6
Project Info
Case Title Case 1
Description Caze 1
Geometry 1 - Point 3

Dose Points

A X Y Zz
#1 30.0 cm (11.8 in) 0.0 em {0 in) 0.0 em {0 in)
#2 5.0e+43 cm (164 ft 0.5 in) 0.0 em ©in) 0.0 cm (@ in) e
# 1.0e+4 cm (328 ft L0 n) 00cm 0in) 0.0cm O in) %”*/
Shields
Shield N Dimension Material Density
Alr Gap Alr 0.00122
Source Input: Grouping Method - Actual Photon Energies b
Nuclide Ci Bq
Ba-137m 4.4054e-002 1.6311e+009
Cs-137 4.6600e-002 1.7242e 4009

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) MeV/cm2isec MeVicm2/sec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
0.0045 1.693e+07 6329400 64102400 43382400 4.393e400
0.0318 3377407 9.397401 9.5242401 7.827e-01 7.933¢-01
0.0322 6.230e407 1755402 1778402 1412400 1.431e+00
0.0364 2.267=+07 72302401 73272401 4.108e-01 416301 ™

| ®REEE= W . | S0 [ iizpomsmaer | O ZERFIRSE NS

NS MiczoShield 8.02 - [ETML Report: CAProgram FilestMicroShield \Examples\Case Files\HTML{Case1-2012_7_13-F 7 03_41_51 him]

i File o Tooks Window Help - 8%
New Open Save Print ExS | CuMst IniSw | ExpRi | Sewsbvity

Sawe A Excel File Save Az Ward File Sawe as Text File

@ 5 Sawe s HTHL File
Emal | Pt

12

Effective Dose (ICRP 74 - 1997)

Antero-posterior Geometry mv/h 1.488+000 1.492e+000
Fostero-anterior Geometry m&v/hr 1.267e+000 1.270e+000
Left Lateral Geometry mvhr 9.509¢-001 9.533¢-001
Lateral Geometry mvhr 0.000e+4000 0.000e+000
Right Lateral Geometry mvihr 8.851e-001 8.872:-001
Rotational Geometry mvhr 1.188e+000 1.191e+000
Isotropic Geometry mSvhr 1.004e+000 1.007£+000

Eve Lens Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry mSv/hr 1.711e+000 1.716e+000
Postero-anterior Geometry mSv/hr 6.141e001 6.157= 001
Left Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Lateral Ceometry mSvthr 1.476e+000 1.480e+000
Right Lateral Gecmetry mSvihr 0.000e+000 0.000e+000
Rotational Geometry m&vihr 1.476e+000 1.430e+000
Isotropic Geometry m&vihr 1.333e+000 1.337e+000

Thymus Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Gecmetry m&vihr 1.757e+000 1.761e+000
Fostero-anterior Geometry m&vihr 77432001 77626001
Left Lateral Geometry mSvihr 0.000e+000 0.000e+000)
Lateral Geometry m&vihr 9.510e001 9.532e 001
Right Lateral Geometry mSvir 0.000e+000 0.000e+000
Rotational Geometry mSvihr 9.510e 001 9.532e 001 k|
Isotropic Geometry m&vihr 1.213e+000 1.216e+000
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{Program FilestMicroShield 8\Examples\CasoFiles\HTHL Case] 2012_7_13-T 4 03_43_05 him]
- Took Window Help =

& =g

Hew Open Save Print EdSre | CoMet | InfSrc | ExpRt | Seasitivity

@ 5 Save AsHTMLFile |  Save As Excel File Saveds'WordFile | Save as Text File

Email | Print

Rotational Geometry msvihr 3.510e-0035 5.274e-005 =
Isotropic Geometry /b 3.341e-005 5.022¢-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 mSvihr 2.141e-005 3.213e-005
Lateral Geometry msv/hr 0.000e+000 0.000e+000
Right Lateral Geometry /b 1.993¢-005 2991005
Rotational Geometry mSv/hr 2.671e005 4.012e 005
Isotropic Geometry mSvihr 2.259e 005 3.392e005

Eye Lens Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry msvihr 3.815¢-0035 5.755e-005
Postero-anterior Geometry msvihn 1373005 2.067e-005
Left Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Lateral Geometry mSv/hr 3.308e 005 4977005
Right Lateral Geometry mSvihr 0.000e+000 0.000e+000
Rotational Geometry mSv/hr 3.3082 005 4 977005
Isotropic Geometry mSvihr 2.986e-005 4494005

Thymus Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry mSv/hr 3.934e 005 5.922e 005
Postero-anterior Geometry mSvihr 1.747e 005 2619005
Left Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Lateral Geometry m8vihr 2.145¢ 005 3.216e 005
Right Lateral Gecmetry msvihr 0.000e+000 0.000e+000 I
Rotational Geometry mSv/hr 2.145e 005 3.216e005 )

| ® R R -E Lt & 101500

NS MiczoShield 8.02 - [ETML Report: C AProgram FilestMicroShield \Examples\Case Files\HTML{Case1-2012_7_13-F2F 05_30_30.him]

i File o Tooks Window Help - 8%
New Open Save Print ExS | CuMst IniSw | ExpRi | Sewsbvity

Sawe A Excel File Save Az Ward File Sawe as Text File

@ 5 Sawe s HTHL File
Emal | Pt

Effective Dose (ICRF 74 - 1997)

12

Antero-posterior Geometry m&vir 5.209e 006 1.132e 005
Fostero-anterior Geometry mSvihr 4.454e 006 9678006
Left Lateral Geometry m&vihr 3.344e 006 7.266e 006
Lateral Geometry mSvir 0.000e+000 0.000e+000
Right Lateral Geometry mSvihr 3.113e 006 6.764e 006
Rotational Geometry m&vihr 4.171e 006 9.064e 006
Isotropic Geometry m&vihr 3.527e 006 7665006

Eye Lens Absorbed Dose {ICRP 74 - 1997)

Antero-posterior Geometry mSv/hr 5.942e 000 1.292e 005
Fostero-anterior Geometry m&vihr 2.141e 000 4655006
Left Lateral Geometry mv/hr 0.000e+000 0.000e+000
Lateral Ceometry mév/hr 5.160e 006 1.122e005
Right Lateral Geometry mv/hr 0.000e+000 0.000e+000
Rotational Geometry m&v/hr 5.160e 006 1.122e 005
Isotropic Geometry mvhr 4.656e-006 1013005

Thymus Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry mvhr 6.135e-006 13342005
Postero-anterior Geometry mSvhr 2.729e-006 5.928e-006
Left Lateral Geometry mvhr 0.000e+000 0.000e+000
Lateral Geometry mSv/hr 3.351e006 7.278: 006
Right Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Rotational Geometry mSv/hr 3.351e006 7.278e 006 =
Isotropic Geometry mSv/hr 4.258e 006 9254006
Uterus Absorbed Dose (ICRP 74 - 1997) v

| G 0EEE
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AProgram Files\MicroShield S\Examples¥CaseFiles\H TML \Casel-ER-00.htm]

icxoShield 8.02 - [EIML Repori:

i Eile soo: Tools Window Help - ax
S = ¢ M
Hew Open Save Brint ExtSre CoMat Inf Sre ExpRt | Semsitivity
@ ﬁ Save AsHTMLFile | Sawe A3 Excel File Save dsWordFile | Save as Text File
Email | Print
MicroShield 8.02 &
INER (8.02-0000)
Date By Checked
Filename Run Date Run Time Duration
Casel Tuly 13, 2012 T05:34:23 01:59:6
Project Info
Case Title Case |
Description Cage 1
Geometry 1 - Point
Dose Points
A X ¥ Z
#1 20.0em (11.3in) 0.0 cm (0 in) 0.0 cm (0 in)
#2 5.0e43 cm (164 £t 0.5 in) 0.0 cm (© in) 0.0 cm (© in) X
# 1.0e+4 cm (28 £t L0 in) 00cm Oin) 0.0cm ©in) 3’7’—4’”’.
Shields
Shield N Dimension Material Density
Alr Gap Alr 0.00122
Source Input: Grouping Method - Actual Photon Energies
Nuclide Ci Bq
Cob0 8.9000s-005 3.2930e+006 | |
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) Aclivity (Pholons/sec) MeVicmZisec MeV/icm2Zisec mR/hr mR/hr
No Buildup With Buildup No Buildup With Buildup
06938 5.372e402 3.286e02 329402 6.345e-05 6.360e-05
11732 3.2932406 3409402 34142402 6.091e-01 6.101e01
1.3325 3.293e+06 3872402 3878402 6.718e-01 6.727e-01
Totals 6.587e+06 7.281e+02 7.292e402 1.281e+00 1.283e+00
tee Feo. mofo. w0 sEANA N NN b |

[ 10igeE

| oh =EaERT

| & 101 D0EH ..

[ & na

dit Digliy Bisfeicnos: ook Window Hely -ax
A
Hew Open g % ;i;m CuMat | InfSw | ExpRt | Sensbivity
@ 5 Save AsHTMLFie | SawvedsEwcelfile | SavedsWordFile | Saveas TewtFile
Emal | Print
- - &

Isotropic Geometry m&vihr 1.162e002 1.164e002
Effective Dose (ICRF 74 - 1997)
Antero-posterior Geometry mSvihr 1.116e002 1.118e002
Fostero-anterior Geometry m&vihr 9.912e 003 9927003
Left Lateral Geometry mSvir 7.972e 003 T7.984e 003
Lateral Geometry mSvihr 0.000e+000 0.000e+000
Right Lateral Geometry m&vihr 7.556e 003 7.568e 003
Rotational Geometry m&vihr 9.430e 003 9445003
Isotropic Geometry m&vihr 8.235e 003 8.248e 003
Eye Lens Absorbed Dose {ICRP 74 - 1997)
Antero-posterior Geometry m&vihr 1.219e002 1.220e002
Fostero-anterior Geometry mv/hr 6.004e 003 6.012e003
Left Lateral Geometry mév/hr 0.000e+000 0.000e+000
Lateral Geometry mv/hr 1.121e002 1.122e002
Right Lateral Geometry m&v/hr 0.000e+000 0.000e+000
Rotational Geometry mvhr L.121e002 1123002
Isotropic Geometry mvhr 1.024e-002 1.026e-002
Thymus Absorbed Dose (ICRP 74 - 1997)
Antero-posterior Geometry v 1.245¢002 1247002
Postero-anterior Geometry mvhr 6.711e-003 6.722¢-003
Left Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Lateral Geometry mSv/hr 8.122e 003 8.134e 003
Right Lateral Geometry mSv/hr 0.000e+000 0.000e+000 |
Rotational Geometiy mSv/hr 8.122e 003 8.134e 003
Tantrnie Menmetry S thr Q31003 M

0 347003
| oh =maEE
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licroShield 8:02 - [HTML Report: C:AProgram FilestMicroShield 8\Examples\CaseFiles\H TMLYCasel 201

Hew Open Save Brint ExdSm | CuMat | InfSm

Sawe As Excel File Save As Word File

ExpRi | Sensbvity

Save as Teut File

@ 5 Save s HTHL File
Email | Print

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

Left Lateral Geometry

Lateral Geometry

Right Lateral Geometry

Rotational Geometry

Isotropic Geometry

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

Postero-anterior Geometry

Left Lateral Geometry

Lateral Geometry

Right Lateral Geometry

Rotational Geometry

Isotropic Geometry

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

Postero-anterior Geometry

Left Lateral Geometry

Lateral Geometry

Right Lateral Geometry

Rotational Geometry

Isotropic Geometry

| B e - B ORE:EE_-.

msvihn
mSv/hr
mSv/hr
hukyding
mgvihr
mSvihr
pribliinng

m&v/hr
pukding
mSv/hr
msvihr
by
mSv/hr
mSv/hr

mSvihr
msvihn
/b
mSy/hr
mSv/hr
hukding
mSvihr

e 1013EE

2.849¢ 007
2.530e 007
2.035e-007
0.000e+000
1.929¢-007
2.408e-007
2.102e 007

3.111e-007
1.533e007
0.000e+000
2.862¢ 007
0.000e+000
2.862e 007
2.615e-007

3.175e-007
1713007
0.000e+000
2.074e 007
0.000e+000
2.074e007
2.386e-007

NS MiczoShield 8.02 - [ETML Report: C AProgram FilestMicroShield \Examples\Case Files\H TML{Case1-2012_7_13-F7F 05_39_37 him]

Tools Window Help

gjgiigﬁ'@ o

New Open Save EdSw | CuMet | InfS

Sawe A Excel File Save Az Ward File

ExpRt | Semsitivity

Sawe as Text File

@ 5 Sawe s HTHL File
Emal | Pt

3672007
3.261e007
2.623e-007
0.000e+000
2.486e-007
3.103e-007
2.710e-007

4.010e-007
1.975¢ 007
0.000e+000
3659007
0.000e+000
3.68%e-007
3.370e-007

4.096e-007
2.208e 007
0.000e+000
2.672e007
0.000e+000
2672007
3.075e-007

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

Left Lateral Geometry

Lateral Geometry

Right Lateral Geometry

Rotational Geometry

Isotropic Geometry

Eye Lens Absorbed Dose (ICRPF 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 Geometry

Fostero-anterior Geometry

Left Lateral Geometry

Lateral Ceometry

Right Lateral Geometry

Rotational Geometry

Isotropic Geometry

Uterus Absorbed Dose (ICRP 74 - 1997)

| G 0EEE

mSvhr
mSvihr
mSvihr
mSv/hr
mSv/hr
m8vhr
mSvihr

mSv/hr
mSvihr
mSvihr
mSvhr
mSvihr
mSvihr
mSvhr

mSvihr
mSvhr
mSvfhr
mvfhr
m8vhr
mSvhr
mSvfhr

¥i48 : Cs-137 # A& © 46.6 mCi

35.040e-003
4.477e 008
3.601e-008
0.000e+000
3.414e008
4 260e-008
3.720e-008

5.503e-008
2.713e-008
0.000e+000
5.064e-008
0.000e+000
5.064e-008
4.626e-008

5.622e-008
3.032e-008
0.000e+000
3669008
0.000e+000
3669008
4222008

8.252¢-008
7.330e-008
5.895e-008
0.000e+000
5.588e-008
6.974e-008
6.090e-008

9012008
4 4406008
0.000e+000
8.292e-008
0.000e-+000
8.292e-008
7.574e008

9.207e008
4963008
0.000e-+000
6.006e-008
0.000e+000
6.006e-008
6.912¢-008

12



icxoShield 8.02 - [HIML Report:

Tools Window Help

o o =

.0

Open

AProgram Files\MicroShield 8\Examples¥CaseFiles\H TML \Casel-ER-00.htm]

i

Hew Save Brint Cubat | InfSw | ExpRi | Sewsbvity
@ 5 Save s HTMLFile |  Sawe As Excel File SavehsWordFile | Save as Teat File
Email | Print
MicroShield 8.02 4
INER (8.02-0000)
Date By Checked
Filename Run Date Run Time Duration
Casel Tuly 13, 2012 T 06:29:42 01:59:6
Project Info
Case Title Case 1
Description Caze 1
Geometry 1 - Point 3
Dose Points
A X Y Z
#1 2000 cm (6 £16.7 in) 0.0 cm @© in) 0.0 ¢m (0 in}
#2 3000 cm (9 fr 10.1 in) 0.0 cm (0 in) 0.0 em (0 in) X
3 600.0 cm (19 f1 82 in) 0.0 cm (0 in) 0.0cm (0 in) IZ-——‘—-‘*‘_’A
Shields
Shield N Dimension Material Density
Alr Gap Alr 0.00122
Source Input: Grouping Method - Actual Photon Energies b
Nuclide Ci Bq
Ba-137m 4.3516e-002 1.6101e+009
Cs-137 4.6000e-002 1.7020e+009
Buildup: The material reference is Air Gap
Integration Parameters
Results - Dose Point # 1 - (200,0,0) cm
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 1.671e+07 102501 1.115e-01 7.023e02 TH41e02
0.0318 3.333e407 1962400 2.1462+400 1.634e02 178702
0.0322 6.150e+07 36662400 40102400 2.951e-02 322702
0.0364 2.238:407 1.523e400 1.666e+00 8.656e-03 946403 ™

| & 1013
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s, | B RE MR- B 10155 | B 10IEDOEEE - | Dh EEISER

NS MiczoShield 8.02 - [ETML Report: CAProgram FilesiMicroShield \ExamplesiCase Files\HTML{Case1-2012_7_13-F7F 06_11_33 him]

Tools Window Help

A

New Open Save Print ExtSic

Sawe A Excel File

CuMot | InfSwe | ExpRt | Sensitivity

Save Az Ward File Sawe as Text File

@ 5 Sawe s HTHL File
Emal | Pt

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

Left Lateral Geometry

Lateral Geometry

Right Lateral Geometry

Rotational Geometiy

Isotropic Geometry

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 Gecmetry

Fostero-anterior Geometry

Left Lateral Geometry

Lateral Geometry

Right Lateral Geometry

Rotational Geometry

Isotropic Geometry

| G 0EEE

Eve Lens Absorbed Dose (ICRP 74 - 1997)

mvhr 3.251e-002
mvihr 2.769e-002
mvhr 2.078e-002
mSvhr 0.000e4000
mvhr 1.934e-002
mSvihr 2.596e-002
mSv/hr 2.194e 002
m8vhr 3737002
mSvihr 13426002
mSv/hr 0.000e+000
mSv/hr 3.225e-002
mSv/hr 0.000e+000
mSvihr 3.225e-002
mSvihr 2.913e-002
mSvihr 3.83%-002
mSvihr 1.693e002
mSvihr 0.000e+000
mSvihr 2.079%-002
mSvihr 0.000e+000
mSvhr 2.079%-002
mSvfhr 2.651e-002

37

12

3.306e-002
2815002
2.113e-002
0.000e+000
1.966e-002
2639002
2.231e-002

3803002
1.365e-002
0.000e+000
3.280e-002
0.000e+000
3.280e-002
2.963e-002

3.904e-002
1.720e002
0.000e+000
2.113e002
0.000e+000
2.113e002
2605002 =
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M5, MicroShield 8.02 - [ETML Report: C:AProgram FilestMicroShield 8\ExamplesiCaseFiles\HTHLYCase1-2012 7 _13-F 4 06_12 29 him]

e i . Took Window Help NEES
B0 S = ¢ #E
Hew Open Bave Print Ext i Cu Mat Inf Sre ExpRt | Semsitivity
Save As HTML File Save A5 Excel File Save Az Word File Save as Text File

=

RIZAT Lateral GEcueny TISV/AT U0 0T TUUUEHI0 =

Rotational Geometry m&vihr 1.503e 002 1.541e002

Isotropic Geometry mSvihr 1.432e002 14682002

Effective Dose (ICRF 74 - 1997)

Antero-posterior Geometry mSvihr 1.431e002 1467002
Fostero-anterior Geometry m&vihr 1.219e002 1.24%9e 002
Left Lateral Geometry m&vihr 9.150e 003 9378003
Lateral Geometry m&vihr 0.000e+000 0.000e+000
Right Lateral Geometry mév/hr 8.516e 003 8.728e 003
Rotational Geometry mSv/hr 1.143e 002 1.171e002
Isotropic Geometry m&vihr 9.660e 003 9.902e 003

Eye Lens Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry mv/h 1.645e 002 1688002
Fostero-anterior Geometry m&v/hr 5.905e 003 65.058e 003
Left Lateral Geometry mvhr 0.000e+000 0.000e+000
Lateral Geometry mvhr 1.420e-002 14566002
Right Lateral Geometry mvihr 0.000e+4000 0.000e+000
Rotational Geometry mvhr 14206002 1.456e-002
Isotropic Geometry mSvhr 1.282¢002 1315002

Thymus Absorbed Dose (ICRP 74 - 1997)

Antero-posterior Geometry mSv/hr 1.690e002 1.733e002
Postero-anterior Geometry mSv/hr 7.452e 003 7636003
Left Lateral Geometry mSv/hr 0.000e+000 0.000e+000
Lateral Ceometry mSvthr 9.151e003 9377003 =
Right Lateral Gecmetry mSvihr 0.000e+000 0.000e+000
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1. %2

% ¢ §5 5 ¥k seSPARCS-M1 (SPectral Advanced Radiological
Computer System-Aerial) # & i 7%(DOE) £ R K 7% i % >
ki (NNSA): Fe B3 > 34 (7 W‘é%%@%?ﬂﬁ Eiesrd o S a
o TR RS AR AP (AFEPL IR F
i B A (ATU) 2 2 4 B B e » % 57 a4k 5
fpotAz R > e FR 0 2 GPSE Rz fire it ki, e R Y 30
EER Y TR o B* PG F BE R &S s e
BT TR RPN HREEIRCFEHRE B 2 RICER LR
FE5 A TEZ A BEE L2 LP 0PN AL (T mF EEND
AT H G BREEE 0 2010 & ke A EF AP AL MAARE P
TREFh P st o PR MR 2 P 2]k K (Aerial
Measuring System,AMS3).3000 m(10000 feet AGE}. {7 &] (7 % &
th 0§ BIZEEEHFT 83 A& 2 2000 m(7000 feet AGLe 245 &4
ZH2BL " HREDOEA 746 5 15 7 B E &80 2 %@é’ﬁlOOﬁK )
b7 0 % 4% 25000 knis F o



2. k%
2.1 4 ® 4
1. SPARCS-A (Aerial )
ity B 289 T TRt R E(E Somx B
10cmxik 40cm® & 5cmxg 10cmx: 10 cm) 13 i + 0T
iﬁﬂ@ﬂﬁﬁi%$055cmxilﬂcmxaJﬂcm}aﬂg@ﬁj
LB B E(ES 25cmxe 2.5cm) 2 4B L4 i B
S T T AR A T T 0 g 1 T Al
P ENRE BHEH2 FEaiatdiwE iy s
2. SPARCS-M1 (Mobile)
AR ERD PToTEARL AR E(E Scmx 7 10
cmxt 40 cm)> £ 2M Ak i 40 1 4 B e s o §P T enT 4E Al i 4
PR R RER R R
(%71 @ &=+ =& 1 SPARCS-M1 (Mobile) » FISPARCS-A |
AT ER™Y)

22?%%%?®%E£
FLpEEe g @5 A (ATU) e b 4 B 412 GPSL & » %

,—;?ﬂu««} et (CF+) HEFTEEL T HE 4B 1o

%

J& B (Switching power supply)ici] 20> &R E it 7 RS 1 iR

ho
ﬂ_,

Reff iTB B ~a B3cs B2 S aHAiTR o



U
AR
T1. (RJ45)
()

o
BHERE
| (RJ45)

Bl SR gEE A

Switching Power Supply

N wewadLy

]

| Vorage g

MFI-SZZ5VFV

OC Aferet
Lighter v




23 £330 %
£ ﬁgﬁéﬂ Z_i&Hh (ﬁ J'Ea)%_ | & "adci) 3 ﬁi;}%@‘g&@@gg
SPARCS# + It #4% RSL Mobile Calibration 2 ¢ gL 77 &3+ 8 F

i

Fo N A BRI ARG R S SERE o L Gk TILP 5
¥R FE(BA S b2 BRE S e BRE) TR R(R
B EHEERS) REF(RBEAAX T RE
REFE =) T2 ST AR (Pl Bp o &
BATU ¥ FRT2 580) SR 2 HRE - RGBT o5

CF= AxeBxalt) .......cviiiiiiiiii, (1)

CF: # 3% Fl#c (cps/mR/h)

Al r RS 3 Flic (cps/mR/h)

B: z§ %5 ki (ft-1)

alt: T FEE A (ft)

ER= GC/CF.....ceeieoieieeiee e (2)

ER: 12 & fuhRE % (mR/h)

~N

11\ - \-
i'ﬂ.:i

x\;—

AL

GC: £ BB A e #% (cps)

W3~FREFT %



¥ ¢t » 4 Los Alamos National Laboratos & /& * #2353
PeakEasy-3.85~4r®] 4 » it ¥ (Spectrayic £ 7 E B I
6000keV: H ¢ [Example Spectran Ba-133+cs137.spein#-%|
% 1.5keV/ch> # ¢ /PeakEasyLib(1.2) HPGe Det(140%) Nal
Det(Gr-135) Identifinder BG Subtracted.sge | & 7 cht fa i
it 3% 7 Ba-133- BG -~ Cf-252~ Co0-60- Cr-51- Cs-137~ Eu-152~
Ga-67~ Ge-68- Ir-192 ~ Lu-176 ~ Np-237~ Other(Skyshine-from
Nuclear Reactory Pd-103+ Pu-239- Ra-226~ Sm-153-~ Sr-90-
Tc-99m-~ Th-232~ U-233~ U-235-~ U-238-~ U-Ore 2 Zr-89-

72 PeakEasy 3.B5 Eu-152 Detective (HPGe).5PE
File  Data/Tools Display  Second Spectrum  Peak Analysis  Spectrum Library  Reachback Help

5 Live 0 Dead E Meutron
[Te & K™ [Tog Lin| | Eney[25946keV  LVE [30005ec Jead 2RI % leuon [ HA
4|

Load Primary Spectium
Eu152 Detective HPGe). 5PE

4
Date Time: 10
‘ 02/23/08 | 103151
Primary Spectrum #
LRER 3| 10%
s cument calibratio £
r when |oading new data §
=]

Calibration Checle

Calibration Lines
Ce137, Background -

Stored Calibration Parameters

Uizing File Calbration or Defaul =] .
10
NI

Zero Offset keWChaninel

[ g I r T
Ehicks | D640 a 500 1000 1500 2000 2500 3000
Eneray (kev)
Zem Offset Gain Adjust
Load Second Spectrum Y y
i
PeakEasyLib Ay File
I PeakEasy | Isotope Library lsotope Search |
File Drag & Diop Permitted
[ Display Significant Energy Lines Mosias i
Celect ] - Welcome to PeakEasy
@ s electleotopr [y peia FoioRs] INFO> Datector Detective
[Nene | PeakE s3p Library File: Eu-152
" Maturally Dccuring lsotopes Detective
& Special Muclear Material [SH) I Allows Multiple 1sotopes Displayed
" Industial and Research |sotopes
© Othet Souces an  Fieactions Heacdel Ceart_|
Al Sources and lsotopes J

Tistart [

B 4 -~ PeakEasy-3.85% i * 423\



3. e
A 4E S A 2 F R T %S % %L SPARCS-Misrfd i 22 18 B >
FRAERE AR RF LR TR FFEE AR
BIERE o B Ak vl e S4B 5 B MENTHAERE
(MFJ-4225MVA £ e 3A ~ 12V =B ~ 2l it 46 i 4 B 45 ~ 7R85
g1 g i H L (ATU-04111-RSLNE % 23| 7 *&(Panasonic CF-31) &

e

"% e RSL Mobile Calibrationy; % # Analyze/characterization/ # %
Z_Intergration(second&j 7+ 4 5 %3 # Gamma GCz g FF 2+ #ic

cps- i3+ #ic ¥ Total 2 T 35 Ave(cps).

=
Switching Power Supply

B 5~ 46 4 Seikividid e &
1R ERE
% £zRSL Mobile Calibratiot#, % 4+-®]6 > 2kiE Acquire/Connect
(B 2 H4)¥ 5 d K T2 Py 149.252.205.2235% 2x4x16+ Nal
(ADCO) 2x4x4+4Nal (ADC1)% 149.252.205.2245 1x1+4 Nal
(ADCO) 2 2x4x4-fuplooking Nal (ADC1)& % & ¥ & B 45 » 1 *



4o § bHRAM-241(60 keV) & 417 4 & b+i7K-40 (1460 keV} i 1
BHAm? SAeBTERI N REE B R4 B A% eS8

H AM-241% K-40 i 4 =% i 91 I8 A48 20 chE 487 chek %
®) o Cussor i Energyi i K TP fa s i £ (keV)
Am-241(60)~ Co-57(1360) Cs-137(662) Co-60(1173)
Na-22(1275) Co-60(1332) K-40(1460) TI-208(2615) @ & Analyze
F M 2% Z_ehfE 45 B Resolution ¥ Cussor:centroid210ch 630.0 keV
% (FWHM : 66.0 keV~ 10.48 %)-

EIE| T S A - A = i |
[ EW!T WE ot | g oo
) ) ST ) ] ) o] b

-—l Lrenls B
e | Lo [0
ﬁ;mdr-uumﬁﬁnﬁ i -u_:rr::'“ ﬁun-:lhu—z —

Ay
Bl - =
3| i
=

ﬁEa i3m0 a2k L L L U

iiact b uka itk I B

#® 6 ~ RSL Mobile Calibration #;%

M7 55mE GHREREG ¥ o

7



B8~ it W2 B i % I eade § i &

3.2 Hipr

A ul i * 4§ BLEFR AM-241(296 kBq) Cs-137(343 kBg)

Co-60(18 kBgick B BHE RSP whi d»cF 2 3 A 1m

cF ol (cpsE B EARPFRMDOY)E*40E 1§ 5 1984
Cpse &g PR 23 e Ap b - IR SF FRIREFRE T F o

Sk



21~ ¥ B4 G 2eF 2 Imack

b Zwdic | AR | Aexd [Im3tds | 2 p FR | ImacF
% (cps) (%) (%) (cps) (%) (%)
Am-241 4611 6.5 1.56 155 2.2 0.05
Cs-137 14237 16.8 4.14 1068 2.5 0.3
Co-60 1594 3.4 8.97 155 1.9 0.87
3.3 * i+

C0-60(Bq)> *x ¥ & 40cmZz % 30 cmid i Bz fen b BT

A u| i F 4o 5 BLSHR Am-241(296 kBg)Cs-137(Bg) %

2Lt TR ABRR Y ERR O v RS R

AR R%4rd 2> 3FEPAATE LR L 3% B kB

B2 ol B BHS v PR E S 40B 100

BE2

ES AR EPL BABCE

B9~

22 - B RFABRBEAAES P i B (%)
i e % 4 e, =" w4 =7
Am-241 0.98 0.98 0.97 0.99
Cs-137 0.99 0.98 0.99 0.98
Co-60 1.00 1.00 0.99 1.00




101
A A
100 ‘
_/B‘_ 0.99 O A . i Am'241
o 7] o = CS'137
098 .
= A Co-60
097 .
096 | | |
Yol o R il =l
SHRALE
B 10~ T B4 & HRIEES
34 1

AEB BRSNS PP w3 N F 4 5 BLEtiR Cs-1374
2] 305 0 TR L 16726cps H 30 = it gk W 4T 4o

Behdo RN 0 mAPFEREL S 0.79 % B 5 4oR 11

Tyt 7% (16726¢ps)

17200

! |
- HIWJHWWH{HH |

16600

4% (cps)

16400 |

16200 | }

16000

= ¥

B 11~ B B RHERRES
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35 FF &

Aub g e By p 2 R b B plend kS ,_.,%/
PP S B ARFER > B ERck 20 F R G }JIFE'#%’“& 1% ¢f
FROFZPFFHLT7E A iE+ 5 100mz 300 miz ¥ 17

TR 135 -

~

C e E L ROT RS

SHED | 203k (Cps) AR T (%)
R B 1984 1.8
oo ozl 2671 2.9

# m 100m 3500

= m 300m 3500

3.6 & % ¥ ip| & (MDA)
£ Wi ¥ 414 B § 2 NUREG-1507(1998)) s i 7 ipl s
& (MDA) z_ 2+ A L

MDA =3+ 465(,/Cy; )/ £XT xV

¥ 31 AT U BURP3BIEL
4.65: % 95%% 3 #F kT 2 ¥ ¥k
Cae - # & 3-8 (cps)
I - o e
T @ 3-iplP FF (sec)
VippaE g

11



TR TEF F S 2 2671 cps Ak i E LR
Am-241- Cs-137% Co-60:h4 & B ¥ BlE R E % » 4ok 45 &
L% % 0.4uCi~0.2uCi2 0.1uCie ¥ *h » @46 B 4% b ot ip|pE
4748 Cs-137%2 Co0-60:14 & B M ¥ P15 & 4o Bl 12> S RIF R
ut £ Pl MDA 7= g 1% o

4 BHREL G PPAEET RIER

PiAs % 5 (%) MDA(Bd) | MDA(UCI)
Am-241 0.016 15179 0.4
Cs-137 0.041 5924 0.2
Co-60 0.09 2699 0.1
100

— 8

D:? 60 | \ ¢ (Cs-137
o 40 S " Co-60)

0 100 200 300 400
a1 MR sec)

W12~ 7 bRl end & B KT RIS R
¥ b %4 SPARCS-AF 4 #1748 Cs-137% Co-60% 7
HEBRAERTREREV4A 52 2 67 ik 78 &
¢11Cs-137# Co-60% 117 |5 & 14 o
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25~ A Cs- 13747 P HiITR RPN T RIFER

Feet

mCi

offset

50
100
150
200
300
400
500
600
700
800
900

40E+00
.18E+01
43E+01
.82E+01
21E+02
42E+02
.T6E+02
A3E+03
.20E+03
30E+03
A43E+03

1000 .61E+03

.87E+00
A40E+01
i =100
23E+02
.T0E+02
16E+03
32E+03
59E+03
.10E+04
ATE+04
24E+04
.35E+04

Feet

MBq

offset

50
100
150
200
300
400
500
600
700
800
800

1000

15E+02
.B7E+02
A6E+03
.30E+03
.78E+03
16E+04
28E+04
ATE+04
.13E+04
A1E+05
JABE+05
22E+05

.32E+02
15E+03
41E+03
.87E+03
.26E+04
58E+04
A2E+05
22E+05
.38E+05
B2E+05
91E+05
.13E+06

Offset : Lateral distance = altitude; Search Mode = 5-sigma

%68 Co-60 7 I K78 RN IKT RIEAR

Feet

mCi

offset

50
100
150
200
300
400
500
600
700
800

.60E+00
.28E+01
J1E+01
14E+02
.38E+02
.84E+02
16E+03
.28E+03
ABE+03
.T4E+03

900 >.10E+04
1000 >.10E+04

13E+01
B4E+01
A9E+02
A42E+02
14E+03
.35E+03
.75E+03
A56E+04
25E+04
40E+04
54E+04
54E+04

Feet

MBqg

offset

50
100
150
200
300
400
500
600
700
800

22E+02
10E+03
.26E+03
52E+03
JA4E+04
31E+04
.59E+04
.10E+05
ATE+0S
27E+05

900 >.37E+05
1000 >.37E+05

A48E+02
.24E+03
.70E+03
15E+04
.50E+04
13E+05
.28E+05
56E+05
.93E+05
.15E+06
.20E+06
20E+06

Offset : Lateral distance = altitude; Search Mode = 5-sigma

13



BB PantpIpERd g 2 3004 507 ke 2R pE R
TRIF FE Imi ¥ 7 Co-608tk > Lz H T 32 2 e 5 (CpSyse
L dr@ o AR ot PR = ﬂ Bl By ApiT o o d 2

7

LH R REEEPERRERNARS > REPRIFE R

\4

Lo mPFroaREFTFOEREEwLIE ] o

2150
_ 2100 " = = " "
o
%%r 2050 * BG
% 2000 . . . o . = Co-60(1m)

1950

1900

I 50s 100s 200s 300s
FHIRF R (sec)

B 13~ 7 BRI g R kS
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4, 5 sk
ZPAEP AR T E o RESPER CRBES >~ Bu R E K

FARBE FE T LR U I BRI TR(7 M
REAMIBIREST » I PREFER) & AL P ELRDS
A B o 6 i 4o Bl (C/RSL Mobile
Cabin/Layers/Taiwany ez & it & & F e H-F 7 PR > 6
sv B &R Cs-137() 46.6 mCH-11 mCi)> & B 12 % 70 & (72 /5F)
i R A W] e & 100 ft~ 150 ft(50 m)~ 250 ft 2 300 ft(100 m
78 250ft RA- 3 F Y- =<&F & 300ft® RR&EE
wF O B A B SR G R 5T 4oB] 14(F " B0 Taiwan
Flight Data 7_27 2012 % ¢ Taiwan Flight Screen Capture)i ¢

LAY 3R e A TENRES 2 0 K AT
FR o BEF2FF RNEHRG G5 %402 5(c/ RSL Mobile
Cabin/Layers/mps_track.dbf)# ¢ & &7 @ & 5 (mMR/M)F# > @ &
A D 23R Bt BT AR e 0 H BN e et B Ap
g FObE F T S AP R R AR o

36°142863° N
115°00°58.54" W
0.00ft 0.0ftis

L ;ésg:aasaa 00:00:00

AR |l unknonn @azs
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Wla~z7 Hp ERILETHG

Bl 15~ B & 424 B SR 4 R T E T

25 BFEARBROGHRBETHRES

#i78 R

SR AT 7 e

R IR R

(ft) (cps) (cps)

100 15000 3500
150 8500 3500
250 5500 3500

15000-3500=3.7x1010xSx0.85x800x0.6x1x33000x0.08001Q
11.5x10 = 4806x16°«S » S =418x10 Ci=42 uCi
8500-3500=3.7x1010xSx0.85x800x0.6x1x50000x0.08 Q2.

16

5x10° = 7282x106°S » S =1456x10 Ci=14 mCi




4%

1. Spectral Advanced Radiological Computer Systensertion,US
DOE/NNSA,2012
2. Craig Lyons and David Colton,Aerial measuring syste

JAPAN,U.S. Health Phys. 2012
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e =

SPARCS-A i stk

e ) dg i 3B RIT 6 % L, A5 A (SPARCS-A) (2% 22 T4 3 & iy B R 0 & i
FOFF P AP RAB IR REE AL MR R R T

2

W % — Nall'x1”(2.5cmx2.5cm)
Nal 2"x4"x4” (5 cm x 10 cm x 10 cm)
Nal 2"x4"x16” (5 cm x 10 cm x 40 cm)
Nal 2"x4"x4” (5 cm x 10 cm x 10 cm)g# +”
5 ¥ 44 - 30"x15"x10" (76 cm x 38 cm x 25 cm); 70 Ib (39)k
E 4 l;:] i R33N ATU #1418 =~ — 11"X7"x6” (28 cm x 18 cm x 15 cm); 10.5 Ib (48)
ATU % ik — 8-36 volts DC { 4xi& i%:1-2 ampsgc#::5 amps)
ADC - 102447 i , it £ #* ] 28-3000 keV

% j‘f‘ ERERFRELIT SPARCS-Ap: & # ¥
" E TR % ¥ A (ATU)
# Al HERIT N E S £33 T % GPS # (2)
G ATU-1 # % 40 45 (2)
ATU-% 223 T %6id 24 (2) ATU-Z iR 42 (2)
SPARCS-A (% ¢ ) ATU-s]on i #:42(2) TR BT — 5521 T % 110/220 V AC
f A (2) TR EE -2 7% 12V DC
ATU E-FF s+ (CFH) Rz E e B
B # —!ﬁ £ g L T ki ® 110-220 V AC/DC

SPARCS-A %4
2012.064&T R

1



Ho 1 REEIIE

MR BROCE YA MR 0 B[P MR B T B g o MATUSR B 17 1

R B RE S50 fHmT A g B FATUR 2 G BH L 0 5

o R

MR R R TR B
HOPSEE B 2 M N ERAGIRAF Y S B GUR
BEATU- 46 B 04240

ATUZ AREBFIRFRTRNI2KE * 3

LT HTRBEIBEFETRS12KE * T8

P s AT-L23 3% (56 )

1@ EATU-GPSH: 41

@ HATU-w o

FECF+ 2 B3 46 B ATUSE 1 ¢
BiEEPRBEF IR AT ELTEL

LEAE T FHISPARCS-A

BRI SR T R

GPS K
SR

BisiE

FRATERE
L. (RJ45)
(ATEFA)

SR e
AT HifiRE

(RJ45)

FHEHELE X ETT (ATU)

SPARCS Wire Diagram
I Detector
ATU
GPS

Aircraft
8-36V ° Speaker
Power |

Power

Supply Computer




LY ¥ i3] 2

23 R F

B EATU R R

Fy%‘t" )‘i—‘tl E hm/&l

HWERED o A EE20BBATUR & b

g%'ig%‘—? A 7 "t SPARCSE] 7+, #25¢ #-p # 21 ATU: g 47

(FREr TR 7 URES LA RS L3572 T % Windows it ¥ & ki ik &)
2LiE System/Connect ATU ¢ 41

BLE Start/Stop B 4o/ b T AL

AL 5 CFH

FRAPIRZ(IP) R T (4 B FHEK L)

w2 AT, Sl

H e >RBRBR>FHEBIOCFFERPHE>P B 0

#-iE Internet Protocol (TCP/IP) > &4 ) % - B & * T 5IP gk - 467 7130 2 »

IP gt 149.252.205.99
TRBRY 255.255.255.0
FERE 149.252.205.100

B SPARCSH#E » £ AT foizs' ¥ £ 47 % 2 -

-& Local Airea Connection Properties

@@ Internet Protocol (TCP/IP) Properties @@

General ‘

General | Advanced

Connsst wsing

-g Broadeom 440 10100 Integrated © :

“You can get |P setiings assigned automatically if your network supports
this capability. Otherwise, you need ta ask your nebwork adminisiator for
the appropriate [P settings.

©) Dbtain an P address automaticaly
) Use the following IF sdcess:

1P address:

Subrict mask:

Default gateway: | 148 252 205 100 |

Install..

Description

Transmission Control ProtocolIntemet Protocal. The default (&) Usg the following DNS server addiesses:
wide area network protocol that provides communication

across diverse interconnected retworks Prefenied DNS server | ]
. . &hemate DNS server: . |
Show ican in notifisation area when connected

Motify me when this connection has limited or no connectivity

[areea.]
T I oo o o )

Windows {E5E £ &REERKELE
4

HiEEFRE S

B iE AR S 3& 7 ‘“S)%fﬁﬁ Wk R IEL 2 ER rr'%‘r
Himte ki > 40 lmgﬁgc 2X4X161H th BBk F 9 5 2xAxA it Bk 2 413 -
2x4X167 th B3t ¥ 7 9 5 1X1I§ W Bl 2 401 . 2x4Ax45P F 2 Wk B kS F 9
2XAXA4 1 4 B3 e #9 oo AUHET 241 5%k 5 Ci(185 KBa)ynCs-1376ik -
e le sz ik o
LA EAEE T ek 1A B -
F KA Tl

HII P A H BTN M (CIS) B
# GIS & 72~ {FSPARCSTF 2+ B ff o

GISE: %7 B % 3 SBRAI N A FH 2 MRTRBAR o Bl § GPSH 2 # &
ﬁg °

REGISE 0 B S o doE PR BT 0 R S R R 5 S A
e

(ol - R0 RIHR 5 4R 0 250 22502 BRI A AR B PG
HRR B 350 )

i Y GISE: 545 % 1 C:\SPARCS\Layers p 4+

pop 5—5—6 > A Add # w4 2 IRT B
o B - iR (54 ¢ F % Stentry92 %)
“ﬁﬂ*ﬁmcntryQZ—L LR AT E R
EFHAAEG FERT IS BARE:

Image.jpg @ = # )
Image.jgw (& cntry92 #-. it 2 =8 h s+ B )

(% 4 » 2 Current Map Layers, F Z 4 » Image.jpdé; % ; jgw # % #-p 5 & 4 B 5%)



Map Layers [X|
Current Map Layers Lapers in C:ASPARCS \Layers
o [ aafb.tif aafb.tif
O  geogrid bldg1783_aafb. tif
i) chiry32 nga_geoeye_tela...
<n (2] Find
@ Clear Al
3 Layers Layer Tvpe: | Image files [ tif *jpg, .. »

Auto Refresh

Layer Properties:

Color: |'|
Size: l:l

Style:

[Mo Renderer Present)

Renderer:

[ RE EE

#2 4 FiB k1T

T2 BT R RREFEET AP RRBOEGI I ERFREY cRTEG 2R
Hrl BFRAPPEBEA RS THIAGFE v ir 2 B2 F Rk
B>+ 7T AGPSER > EREFR - AR IFARGLARG > AT EIERS £
2B K o SPARCSE 7 e B F B F R HREFF A Tt T2 288 F- &3
BoHueFLTHiEmidit -

Exposure: 0 pRfh

[BEE

Cursar
(7888435,
N | e

00:

HEABIEURZ SPARCS-ASIEEE
HER S TR

$EFR AR (GIS) T

PRS2 R F T T L E R R GISE Fo M A ERE RIS RE RS

BET o
GIS 4% # 7 ++ C:\SPARCS\Layers i # b 15 1 = 4o 4 & ooff &

mpstrack.shp, mpstrack.shx and mpstrack.dbf

FoRl e bk 75 22t C\SPARCS\LOg > ¢ 3 £ &2 p /B, SRISRIF R, T B FR, §

HESERFARE S -
ATU RFRMES

R CF+ 14 ST 4 % (o 1 § #-CF* 8 )



6: B
2hiE Stop sk TRk
gLiE System/Disconnect: ik #2 ATUd 5t
2L File/Exit B B 423
BB ATU TR

MP LT T A
REHE (2 & RAFRE)
ERARERT L SN S ST LS

RIEXEH

HHL-B R4 B HMRE

-1 ke B4R TIATU
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SPARCS-A # 47 3 &£ IP u ik &

149.252.205.223% 2x4x16 Nal (ADC0)# 2x4x4 Nal (ADC1)
149.252.205.224 1x1 Nal (ADCO0) & 2x4x4 uplooking Nal (ADC1)
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B AER 140.252.205.22F 4+ T AR L

i¢ * Energy Tab i 3 %_K-40 {&3x (1461 keVzt ch 487)

2x4x16 Nali * Acquire/ADCO, 2x4x4 Nal# * ADC1

2LiE Acquire/Start/Stop 14 B /1% b FAL R

2::% Plot/Mode ¥ i # Clip 2 i& {7 Auto Reset Scalep # & 3% +* 1)
2L3E Acquire/Amplifier 3 & Gain/HV & %

FHIRERT

2x4x16 Nal Offset , Gain , HV
2x4x4 Nal Offset , Gain , HV

1x1 Nal Offset , Gain , HV
2x4x4 Nal GF +) Offset , Gain , HV

B B Auto-Gain # it
Yoip K EK T2 AR S 0 £ $ % Z Gain i ZiE Set Gain

BLE i o

AEHV @ K408 0 i 8 ¥ o
% & pF, B £z Auto-Gain i 38

RREINESAREERIE (K-40 1460 keV)
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SPARCS 2.70 Settings
i-GeneraI Telemetry- I ap 7 ,!_F'Iots | Exposure Rate | Sirnulatar | N
Exposure Levels: Exposure Caloculations: -
Mumber of levels: ! oy | Algorithim: | Expozure ~ |
Level | Break Value | Color Altitude [AGL): 100 _I feat
1 | 1500 | Det 4 Det 2; Det 5
= = F | ] E
- — = #1: (3000 | A2 !15_1__]' a3 (46 |
e B1:|-0.002| B2 |-0.002 | Ba: -D.DUE'
3 1500 (] ! .
" T = Fi: |10 F2 10 | F3: |1 |
B T o
s | [0 |y Mm:[10000] m2: 50000 M3 25000
6 3000 | | ER—— ; e e
r21:[0283 | 31: (0014 | 22 (005 |
7 | |

b;!2—l r i3—| [JUsesi

[ Ok ] [ Cancel ]

IREERTHR AR REEE
ATU - LCD BEREMRERE (REH%)
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FPRLEHRNEG

SPARCS-AG: * 2 B 5 F s B A 0 8 b Pc i B epr ) BRNHEFFIRFAL RS
FAFAFRMPEA LI AEA R S RO 12 R EREATT B AL
VIR BEWEF o AR P RN - A EFSALY  RERTEER AT AP R
YA PR ML RS R AR B RS AR TR RO EFS L E R

LS RS S

EERR =¥ 300-500 m (1000 -1500 ft)
4 150-300 m (500-1000 ft)

HFER % ¥4 140 knots (1 mph= 1.6 km/h = 1.1 knots)
4  70knots

# 7 T e 300-1000+ m (1000-3000+ ft)

FrEa ol R WP RAREF o W el - Bz e TR
BHE AR SR E RS R RN AL R IR > LN R
DREEE A o

B

BHE RIS GERIET - i 5 0 3R R E T R iR &
R EFRE AR

WM P -2 81 & - 4 ESPARCSH 5+ ¥ 3 3 7 i 4 (PRI W B A E BT 5 2
AT T E R AR

PE PR EEERE SRAEFP RS CIRAPEL B UL R E EED
B -

W1 E — e ST % 8 SPARCS 8 GPS2 i 4248 + T
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Ground Deposition Mapping Survey
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; Tef 1A% R ik
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/ g 2 E—— B TR
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SHEEN

Radiation Units and Conversions

Units Description
REMorrem Dose equivalent Seivert(Sv)
RADorrad Absorbeddose Gray (Gy)

Curies (Ci)  Activity

Activity
1TBq 27 Ci
1GBq 27 mCi
1MBq 27 UCi
1kBq 27 nCi
1Bq 27 pCi
1Bq 1dps

1Bq 60 dpm

1kCi 37TBq
1Ci 37 GBq
1mCi 37 MBq
1uCi 37 kBqg
1nCi 37Bq

1nCi 2220dpm
1pCi 0.037Bq
1 pCi 2.22 dpm

Sl Units Conversion Factor
100rem =1Sv
100rad =1 Gy

Becquerel (Bq) 1Ci=3.7x 10" Bq

Sl and US Units and Conversions

Dose Equivalent Absorbed Dose
1Sv 100R 1kGy 100 kR
1 mSv 100 mR 1Gy 100R
1 mSv 0.1R 1 mGy 100 mR
1 pSv 100 YR 1 UGy 100 PR
1 pYSv 0.1mR
1nSv 0.1uR 1kR 10 Gy

1R 10 mGy
Dose Rate 1mR 10 pGy
1Sv/h 100R/h 1R 10 nGy

1mSv/h 100 mR/h
1mSv/h 0.1R/h

1uSv/h 100 PR/h
1pSv/h  0.1mR/h
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Natural Occurring (Background) Radiosotopes

Radioisotope Symbol Half-life Gamma Energy (keV)
Uranium Series U-238 4.5x 10’ years
Radium-226 Ra-226 1600 years 186
Lead-214 Pb-214 27 min 242, 295, 351
Bismuth-214 Bi-214 20 min 609, 1120, 1238, 1764
Thorium Series Th-232 1.4x 10" years
Actinium-228 Ac-228 6.1 hours 911, 965
Lead-212 Pb-212 10.6 hours 239
Thalium-208 TI-208 2.1 min 583, 2614
Bismuth-212 Bi-212 60.6 min 727
Potassium Series
Potassium-40 K-40 1.3x 10° years 1460

Common Medical Radioisotopes

Radioisotope Symbol Half-life Gamma Energy (keV)
Technicium-99m Tc-99m 6 hours 141
Thalium-201 TI-201 73.1 hours 70, 80, 167
lodine-131 1-131 8 days 284, 364
Galium-67 Ga-67 78.2 hours 185, 300
Indium-111 In-111 67.4 hours 171, 245
Xenon-133 Xe-133 5.2 days 81

Common Industrial Radioisotopes

Radioisotope Symbol Half-life Gamma Energy (keV)
Cesium-137 Cs-137 30vyears 32,661
Cobalt-60 Co-60 Syears 1173, 1332
Iridium-192 1r-192 74 days 295, 308, 316, 468
Americium-241 Am-241 432 years 60
Uranium-238 U-238 4.5x 10° years 766, 1001
Radium-226 Ra-226 1600 years 186, 609, 1120, 1764

Special Nuclear Materials
Radioisotope Symbol Half-life Gamma Energy (keV)

Uranium-235 U-235 7.1x 10° years 185
Plutonium-239 Pu-239 24,000 years 129, 203, 375, 414

Common Neutron Radioisotopes

Radioisotope Symbol Half-life Neutron Energy (MeV)
Californium-252 Cf-252 2.6years 2
Americium-Beryllium Am-241/Be 432 years 4

17



For IEMC Program Support, contact Vince McClelland at
vince.mcclelland@nnsa.doe.gov

For Technical or Equipment Support, contact Rick Maurer at
maurerrj@nv.doe.gov
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