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a

NSt i 2

BB AT R R v T B9 5%
FREERA Tk B AHEA D B R T PR R
LA B EHA T T AR R E RS A A
2w T TR R e B A A T E R R W T R 1 T
BRI AR TR T RIL IR R SR

P ITERRE o

SEpF AR 100 £ 570 L hF A L
PREVHFAS(SEEPF > VHEE)EHRHBLBIELTT 6
Bood R TR E 4B o PR TR E S HF(RTH)
P RTHBHRZ(FF)E ST EF R FRZE L) 2 0EG 455
ople (B a)d o RMRRI(EF) BorhE =3ty 67 1E
e R 17 o Fpb o M BT R PIEA 472 2 TR T
Foae - W g 2 oo (%4 g n i http//www.fda.gov.tw/
TC/siteContent.aspx?sid=1865#.WNfGNGY6wS8)

- PG T A i T AP M -131 - 45-134 2 ¢
S137 54 F4E-137T LR 30 EHE 0 siT R FORIENL R iR
oWz BRI T 5 4 R che B RS T T I e
5o dE A 4T R LB TR AR 7 IR A & A8 4 B (Gamma)ic i
M T TR R B ) A
E o I REEREC AR L SR FEEASF LT -

WHMP AL E F L ERPOLRERET PR T RIS
ﬁwﬁﬂ”%%’ﬁﬁéﬁﬁﬁ?u@%ﬁ%ﬁﬁﬁﬁﬁiﬁw
g ®EF TR > 4o& 3 #1771 (Sanderson et al., 1993; Browne et al.,

1986) - A 7 #TRE Lt A 1 4 7 @ 131(lodine-131) -
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4 134(Cesium-134) ¢74% 137(Cesium-137)% » # &
X 21 #2302 F 0 A&
TR A S AL TR
fi 4 175-325 C ~ fisdk

5 (Gamma)2z 4% f8 2
it eruE R R Ar & 44T o de

(grains) /i >+ 225-325 C ~ 4.

AR R B T 2§ ¢ > Cs-134 £ Cs-137 B F £ 8

% 5)

Z\

* A

AP AT A
2E T R 2 s PEATE E R 94 14131

3 bt e f ff;fé L xrHpg k2 — %Z\
NUCLIDE ENERGY(KeV) HALF-LIFE
1pp 46.5 22.3 yaers
TAm 59.5 432.2 years
%cd 88.0 462.6 days
°'Co 122.1 273 days
e 145.4 32.5 days
9Ce 165.9 137.7 days
“BHg 279.2 46.6 days
3 284.3 8.05 days
>ICr 320.1 27.7 days
35n 391.7 115.1 days
gy 514.0 64.8 days
1¥Cs 605.0, 796.0 2.06 years
¥7Cs 661.7 30.0 years
>*Mn 834.8 312.5 days
By 898.1, 1836.1 106.6 day
Zn 1115.5 243 .8 days
®Co 1173.2, 1332.5 5.27 years
K 1460.8 1.28x10° years
7L %k : Sanderson et al.,(1993) and Browne et al.,(1986)
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%04 6 B4R AL

35 st P BT R R - T A

iR R - A

Material Temperature (° C)
Eggs .. ... ..., 150-250
Meat ............... Burning
Fish................ Burning
Fruit (fresh) ......... 175-325
Fruit (canned) . ....... 175-325
Milk (dry) .. ......... —

Milk (wet) .......... 175-325
Buttermilk (dry) ...... —
Vegetables (fresh) .... 175-225
Vegetables (canned) ... 175-250
Root vegetables .. .... 200-325
Grass .............. 225250
Flour ............... Burning
Drybeans ........... 175-250
Fruit juices .......... 175-225
Grains . ............. 225-325
Macaroni ........... 225-325
Bread .............. 225-325

F AL &k o (Method Sr-02-RC, HASL-300[DOE, 1997])

Isotope Chemical Form Boiling Point("C)
Tritium-"H H,0 100
Carbon-4c CO,(produced from CO5” or |-785
oxidation of organic material)
lodine-11, **° I, 185.2(sublimes
readily)
Cs metal 678.4
Cesium-"**Cs, **Cs, | Cs oxides ~650
Bcs (nitrates decompose to oxides)
CsCl 1290
RuO, 40
Ruthenium-"Ru RuCls-xH,0 Decomposes above
500
. g9 Tc,04 310
Technetium-~Tc TcCl, Sublimes above 300
Strontium-"Sr SrH, 1384

Source:Greenwood and Eamshaw(1984)
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3t E S st R FAARTIINE EE 1055 19 p
MG 3 % 1051900834 8o 4T & 5. ¢ v:écﬁvﬂiﬁﬁz sk it
GOEETE P MR o R HESMRE D EER TR 2
3% | (1000 #y2-ipl) % 5 i 4 & & T T B Frin (6000 43+
Bz P ERRIARR - AEFHRSE TR LR EE ) o FF L2
PR s E o Rl TR ERR RPIESE > 2% T
L EE ) & TR A R > TR Y B A(HPGe)
BEEF S aHSIT o ¥ - PR TR R EE | RIER

1000 #; - 447 -131~ 46-134 ~ 48-137 EFifd > H & 7Pl E X

-5“}\

RuA)

Z10E /o7  HBRPRFT &Y B3 BN abtn54% D
F R (10518)2 - e mzg

T 4%-134 ¥ 4$-137 2 B Ac S 100 B s/ T)E FL R R 09 Rk
131 5 BUEGS R A/ T) e

P SRS RIS AR L 2 T a8 &0 g
ﬁﬁﬁi%%%gJua@ﬁga%iF%g?w%wiﬁ%ﬁ
FEWGRGE ETE F TR R EE  F0y #-131 4
-134 - 45-137 % 4 2 g Rl 7 TH R R RS 0
g L B RIAEA - Eiiﬁ@?’fz‘z:}j;f%%ﬂr’_}i &7 e d
AR R IL > K~ FRS P AR R P TRt
BIPE R ( 335RIPFAF D 6000 04 )0 e A A E B AR B oA
AR RS £ FPRRF L BERS TRIET K

~N

-

R § ARSI PRSP A T LA T
A3t MR -131 44 -134 2 452137 X 4 B (Gamma) A b1 fd |
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OB ey e BT LR RIPH DR F o FE R
B R SR A AR 0 B F R E A AT RSP
Tt e SR S 3 AP A B MR
7R R B e 2 B ¢ @131 eh % 8 (half-life) 4
8% HEBHH ¢ FIEEPFAELE ERERRRLF &2 7 2%

AT RIE W A e * Ba-133 L -131 0 1B d ho T ApiE o

(su

- 4@ %0 iz & 42-133(Barium-133)£2 7 -131(lodine-131) &y
AR Y o AF et £ B APk 0 A WA A
302.8 &2 2843 keV o iz RBicstit o Z sk B AR A 40 keV sk
bRy > B3 B2 B AKHT RS EFT PR
EAE B S B2 E RS E A PR EL R 4o b w] (Charles et. al,
2011) = F)st > § Ba-133 fr I-131 4535 fepd o foy bY@ 4
|- B A e 4o 6 97 o AFT Y K] B — 414 % i Ba-133

b L F sk 3 T L e 1-131 et b L F sk koo

2000 *Bay(0264) - Filﬁred :
1500 e~
1000 Background -----
500
0 — T T T T T
200 400 600 800 1000
Al found: Ba133 131 Channel

Embedded Ba-133 and I-131 both found.

TR kR ¢ Charles et. al., 2011

B 6 Ba-133 4r |-131 eric b ~ & it & k3% B
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CH AR SRE Y R FEER

HIRR RS F AR 2 3 A

u(a)
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keV Calc Eff Measure Eff
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392 0.03450 0.03386
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898 0.01643 0.01632
1173 0.01320 0.01302
1332 0.01193 0.01170
1836 0.09350 0.09528
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TREE or GRASS(% # ~ 4p L. #1)
A. CLIENT (9 ~ £ 32)
B. FALLDUST (-k# ~ & k)
FAUNA (4 48 4 )
. FLORA ({£.4+ 2 2 #)
FOODS (dt v ~ 3 )
HOSPITAL (3% %5)
MILK (£ ~ Z ~ i)

I © mm o O

RESEARCH (# 5 * ~ L 9 % ")
I. SOIL (2 3 ~ A3 ~ k)
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DETO1
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DETO7
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DET11
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FHEFEE S Pk Geometry
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1. iE P G.System Maintenance

A. Sample Counting

B. Edit Sample Sequence
C. Detector Management
D. Calibration

E. Background Count

F. Quality Control
- G. System Maintenance
H. User Management

Perform system maintenance functions
Ok Exit
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2. iE P~ C. Gamma Acquisition & Analysis

A. Analyze Sample Data File

B. Display Sample Data File

C. Gamma Acquisition & Analysis
D. Archive Sample Data Files

E. Editors

F. PROcount Setup

3. i% File » ¥ % Open Datasource...

5. iF Calibrate —:% Energy Full —:% By Certificate File...
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Ele MCA | Calibrate Display Analyze Edit Options Datasource Help

Preset: 300/177.04

6. £ NIMind G ¢ o BLE T sbRAL 4o 0.5 cm. ctf

BBGBD: |3 Canfiles = =8ldgEm

=]0.5CM(EU-152).CTF 1] Max2000p.ctf
] 12CMEU-152).CTF I Mix.ctf

] 2CM(EU-152).CTF | Nbsstd.ctf

@) 3CM(EU-152).CTF ] Test_spc.ctf
] 5.5CM(EU-152).CTF

w16, 2CM(EU-152).CTF

mReR: [

RESAD:  [All Certificate Files (*.CT?)
I~ Append to Existing Calibration —l

7. B F a7 o d Auto(M PF R B T EARD)

88.03 0.00 0.00 0.00 ——
122.06 0.00 0.00 0.00 | Curst ~ Delete
165.85 0.00 0.00 0.00 ,
320.08 0.00 0.00 0.00 e Pk
391.70 0.00 0.00 0.00 Merkers Bel
514.01 0.00 0.00 0.00 :]

oK | Cancel l Show.. l Help | Auto W=l

8. i¥ Calibrate —i% Efficiency —i% By Certificate File...

Calibrate Display Analyze Edit Options Datasource Help
: i —|ol|s] @]

Energy Only Calibration... Preset: 300/177.04

Energy Cosfficients...
Energy Eull




0.0325%4

0.04400
0.04831

0.03067
0.02575
0.02145

10. ' PF- BB R E 2 f § gred d 5F -
£ ¥ 4 % Dual(j % T 72~ &3K TEF7E) ~ Linear ~ Interpolated

.

—_ -\ ,L - 7 ~
Z A3 gt WA

A¢ P @ * g Dual(F R T T e RN e
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Det09 0.5cm(1839-61- )R IR A SRR st SRR

SRR

i woses | AR sl SMSD | e o
g | VR | mm CRTE| wiwep i3 NIy | Ba/UNID | Ba/UNID | oyl oo,

(Sec) (Kev) (GPS) (%) A/B*100 OR OR OR (%)

(Bqg) Ke) (Bg/Kg) | (Ba/Kg)

Cd-109 | 3.997E+07) 88034 2161 [ 363 |5953.168044 | 1 5953.17 | 602 119 1012
Co-57 | 2.348E:07] 122061] 169.5 | 856 | 1980140187 1 19801 040 | 09%
Te-123m| 1.034E+07 159] 2384 84 | 283.8095238 1 283.81 233 03
Cr-51 | 2.394E+07| 320082| 6618 | 9.86 |[6711967546| 1 671197 | 62 68 | 0932
Sn-113 | 9.944E+06] 391.698| 6455 | 6497 [ 9935354779 | 1 99354 | 9 5
Sr-85 | 5.603E+06] 514007 1276 | 984 |[1206747967| 1 | 129675 4
Cs-137 | 9.514E+08] 661.657] 728 | 851 |8s54641598( 1 855.46
v-88 | 9213E:06] 898.042] 1901 | 94 [2022340426| 1 202234 |
Co-60 | 1.663E+08[ 1173237 1061 | 99.86 | 1062487482 ( 1 1062.49
Co-60 | 1.663E:08] 1332501 1062 | 99.98 | 1062212442 | 1 106221
v-88 | 9.213E+06] 1836.063] 2010 | 994 0213297] 1| 213

fhEE : JRAL

‘u‘

15 4% il 46 B2 sk W MUF A7 A Rk

-
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Bk RMBESHEERPH LK
R E IR L R LS TR SRR L T E

150 2k RE R e

Acquisition Started: 106 # 5 * 10 p 10:35:32 am

Sample Identification: Tea
Sample Geometry: 4.5 cm

Sample Size: 0.05489 kg
Sample Taken On: 106 # 3 * 20 11:00:00 am

Live Time: 10000 seconds

2 R nif i 3

Acquisition Started: 106 # 5 * 10 p 10:37:12 am

Sample Identification: Soil
Sample Geometry: 4.5 cm

Sample Size: 0.1117 kg
Sample Taken On: 106 # 3 * 20 11:00:00 am

Live Time: 10000 seconds
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B (G — B) — (G, — By)
60 X T X Ery XV X K, x Ky, X ¥

P AP R4 B P AEE R (Ba/Kg & Bo/l) e
G—BREFEY PRSI PFALF TN EFFP 2 235K
(counts) -
Gp—Bp:zv 3 fk? P4 b e F T EF RPN 2 2
(counts) -
T B ARG 4B a0 A 177 3K T2 35RF FF(min) o
EfpiP ARt B P2 fh2 3 poas o

Vigtk» 37 £ (kg & L)
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K.: E”]‘Eét%’}*‘ﬁé BRSPIFEFERPN e ¥

KyiP #54e B P48 G PogR pe %] 3 2RI 2] 2 B

Y:B e B P48 e B (yield) o

_0.693xtw
_ t1/2><60
Ke = 0.693Xxt, X (1
M tw:ik 5
(min) -

Coi3tiplpe A (min) o

§ R AT M i 2 5P TR~

Kw)

SHEY P RS PR SRR 2 3

3

\\&\

ke s g 1 TS

PR 20 B A

A 1 el

PRPERE RS ET

FEAITESE

Nuclide Name Nuclide Id Wt mean Wt mean

Confidence Activitv(Bg/kg) | Activitv
Uncertainty %

BE-7 0.869 2.4606E+003 3.0498E+000
K-40 0.999 7.0463E+003 2.4707E+000
CD-109 0.877 4.4594E+001 4.0559E+001
1-129 0.646 6.5099E+001 3.4530E+001
*EU-155 0.331 - -

PB-210 0.937 2.9839E+003 1.4400E+001
PB-212 0.829 3.0456E+001 6.0560E+000
U-235 0.473 2.1017E+000 2.8381E+001

*=nuclide rejected by the interference analysis
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10R02341.CNF

1000
- LEre Time :10000.000 sec
Real Time :10001. e
Start 1:  -0.9(ke
Stiop : 4096:2047 .9(keV
90077 = ACg. Start :wed May 10 10:35:32 2017
800
- —> K-40
700 _
| '—> BE-7
600
£ 500
2 N
400 |
3004 | =
200 | 5= &
<| 28 > .
r = PB-212
55
2004 Y, 3
Ha "m"""--.“\'l || | ~ J
P bl J | |
0 - L | I I M’“ &l """“""""I“'"”‘"»*“"""‘v"‘i"‘"‘7"'”“T"J""A“'""T“"""W”“‘l”‘ﬂr'"'f'wvro..»w.\,J L - {“ : Eoll
500 1000 1500 ng] 1 2500 3000 3500 4000
channe
— [
ROI Type: 1 ROL Type: 2

W22 FEBRLSES 71 DRH
KR E @R edr £ 4 &7 > Confidence(¥ 1 #7 &)+ »% 0.7; Uncertainty
%(7* FE = R) A f 30 %R > o 47 0 cndicdp IF PF 12 & Confidence %
Uncertainty %z #= Rl 4 4 7 R ppi a2 i R A H 3 &0 4 Be-7
s B 52460 Balkg ~ K-40 7% B §_7046 Ba/kg ~ Pb-210 =i B £
2984 Ba/kg % Pb-212 7% K& £_30.46 Ba/kg - @ B & i B g Rl ot

B L REH S AT R S REHETG
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SEA TS

Nuclide Name Nuclide Id Wt mean Wt mean
Confidence Activitv(Bg/kg) | Activitv
Uncertainty %
BE-7 0.992 8.8103E+000 6.3148E+001
K-40 0.994 1.6952E+002 6.1283E+000
*CD-109 1.000 - -
CS-137 0.996 4.9689E+001 2.7143E000
TL-208 0.851 3.0413E+001 6.9005E+000
Bl-212 0.642 4.2248E+001 1.6932E+001
PB-212 0.937 2.2802E+000 7.3079E+000
Bl-214 0.700 2.3407E+001 5.5478E+000
PB-214 0.960 2.6519E+001 4.5832E+000
*RA-226 0.999 - -
AC-228 0.726 3.9232E+001 4.0992E+000
*PA-231 0.398 - -
PA-234M 0.641 -4.6479E+000 | -1.0104E+003
U-235 0.508 6.3678E+000 1.3164E+001

*=nuclide rejected by the interference analysis
10R02342.CNF
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&+ 4o K-40 75 B §_169.5 Ba/kg ~ Cs-137 7% & §_49.69 Bg/kg ~
TI-208 7% & _30.41 Bg/kg ~ Pb-212 =& & §_22.80 Bg/kg ~ Bi-214
s B 4_23.41 Bo/kg ~ Pb-212 % & 2_26.52 Bg/kg 2 Ac-228 %
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1. p g
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(N - e . ‘ﬁ§£ LER AR BRI R HA T AR RSP ATEA T T
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L | METEMARECB A e | 2L 1
S5 SC2017HPGe-01 p 2 106.09.20.
21 2T RREI R Y FHMERE- T4
wp ORTEC A5. P [ A
GammaVision-32 V6 A66-B32 Y e A 4T Ry
Ge Detector GEM 100% GEM100 BIERY MR R
\értical Cryostat CFG-P\-1 ¥ Bz L 3rBE it
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Lead (Pb) Shielding NA LA G AR AL
Digital Spectrometer DSPEC-PLUS  #ii> k3 kf- MCA(7 W #% T2
HV iR i e e © % 4 &)
Interface ETHCBLI or i 4 B (10Base2 coax v
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Computer(Pentium 233) NA 7 "5(Windows 98 ~ 64MB &% 48)
Calibration Source NA & &k ¢ 2-L Marinelli Beaker
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7. TR
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;Dad t|.bbrar_l,l '& Ranl | Energy Percent
ave Hhrar A 11 £9. 543 6300E+001

Edit... Cut

Inzert...

Inzert... Eeste

|rzert Capy | Paste Hg-2|]3|

Nuciide Cut: Hg-203;

/30 q"&"%”fﬂ?w 7T ]
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746 & AFTHEFHEY Wil AP EE 2 imedows ®iE Show Master

Library »&rﬁ%‘]Sl gelUser p &x¢ & Suspect FORE G H I gL Open 4§32 o
1 Editing: PondB_Lib 7| x|
Creation: 4/13/88 10:58:04 M [ Am-241 [Americium]
Edition: 12/29/00 10:35:21 &M Half Life: [ 432%rs.
|Cs-1 a7 Uncertainty: 5.0000
Muclide Flags: | --------
- end -
Edit Am-241... |
Peaks
Peak Flags: | -------
Fanl | Energy Percent

|1 53 G4 (3 6300E4+001

Edit... Cut

Iknzert. . Easte

Irgert Eapy | Pazte Hg-20 |

Muclide Cut: Hg-203;

F31 FHRAFE? H b ok 7 L F

Load Master Library File EE3

Look in: I‘EUser j ﬁl e T EE

1 0520 BB iz
BE 1075 EE Libs
BE ik EES b
r.l- GvDemo .E FondB

File name: ISuspect Open a\{ I
Files of type: IGamma\-"isinn Library j Cancel |

132 Suspect AL & iF- H B /< )

7.4.7 3 nrﬂ E AFAHRE P M4 Ra-226 {- Th- 234’PF . Suspect 7 +H ¢ 2L:Z Ra-226
» X174 A PondB Editor 4R % ¥ BLiE Insert #-Ra-226 4 » 4rB33°£ %
£ﬂ5 FRH- Th-234 4o | TR E Y - BHEGRT + F & XM B Suspect i
Ho4 MEHSEBP PondB FTHEE NRANMTARTRAL. L
TR FBEYE Yes’;rgre« IMCA T &Hw o
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KoL SC2017HPGe-01 Py 106.09.20.
Suspect.Lib I 1 Editing: PondB.Lib
Fb-2E  J134 Lui77? A | Creation: 413/88 10:58:04 Ak Arn-2471 [Amenicium)
FE-83  J-135 Hf-181 Editior: 12429400 10:35:21 &M Half Life: 432 %re
Sl MedFIM Tal82 .
€3 e 23 W17 |I:s-‘| a7 Ur'!certalnt_l,l. 5.0000
M Me-135 A9 3 Muclde Flags: | --------
95 ¥e138 Au-198 - end - Edit Am-241
ME-S4  Ce13  Hg-203 —l' el
Mb-95  Cs136  TH208 Feaks
ho-39  Cs137  Pb210 Pesk Flags: [ -
Tc99 Cs138  Pb212 Bk Flags [ -eeeees
Fud02  La140  Pb214
Fh-10EM Ea-140  Bi207 Fank | Energy Percent
59105 Ba133  Bi212 1 59 54 |3.6300E4+001
g1 10M Ce-139 Bi214
Cd109 Cedd]  Ra-224
Sr113  Ce143 226
Sb122 Celdd  Ac-228
Sb124  Prldd  Tha22?
Sb125  MNd147  Tha234
Sb126  Ewl52  Pa2id
Te131 EwlSd U-235
Te13? EulSm  U-237 .
131 Gd153 Mpoa7 Insert... o | Edi. =
132 Th-160  Mp-239 Inzert... Baste
R Insert Ha-22E’\!': Paste Hg 20|
4] | ) Nuclide Cut Hg-203;
B33 ;s FLE ¢ i‘g 4r Ra-226 frTh -234 T % B
AR VIR A kAR (= A A ?;Qﬂ;:)é’fm%i ﬂ;% :
=  Energyvs. Channel Number it & £ 47 3¢ #c -
=  Peak Shape (FWHM) s 4% 255k o
e  Efficiencyvs. Energy »z% 22 £ IR ,*_+_ ZF2 - BHFER
oA RS BT iﬁg’*’fi\ “Béﬁf%’ﬁ & o
7.4.8 iE Analyze ~Settings ~Sample Type +4-B|34A B ks 17 ¥ 32 ™ AR % 4-B]34B -

Beport Eeneratg..

Attenuation Coefficients k
Geometry Carrechion
Peak Background Caorection #

Peak Search
RO| Repart..

Entire spectum in memary...
Spectrum on Dizk. ..

Dizplay analyziz Results. . Average Energy
Interactive in viewed lodine E quivalence
nteractive in viewed area...

- DAL [ MPLC

BI34A :E Analyze ~ Settings ~ Sample Typ + % B
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Analysiz Options

Sample ISystemI Deca_l,ll Flepurtl .-i‘-.nal_l,lsisl I:Drrectionsl Isotopesl

File:|| Browsze... | Save Az .. |

Creahian: Editian:
Descrption: | Frezets |

Analyziz Range—————— |fF|an|:||:|m Summing—‘

From: I'IEI To IBDDD IEI

Backaround Type
' Auto, 1 Point  © 3Point ¢ 5-Faint

Calibration

Muclide Library
Internal [+ Internal [

| |
Browsze. . | Browsze. . |

0k I Cancel | Help |

B34B Analyze ~ Settings ~ Sample Typ & Z_7 & B

7.4.9 iF Sample &&= 5 %;?; OB B AR R Csdf T A T2 OBEE T B oD
FdSaveAs... EF BRI IHFhE L0 BEiESave 573 0 4oBI35 ¢

Select Defaults File

Save in; Ia Gamma Wision HowTo j ﬁl Ef

File name: |2-L M arinell ' ater S amplesd Save [: I

Save az type: ISdf Files j Cancel

B35 2 = § R EHF ST & B
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7.4.10 & v ¥ FK T Sample & (4-B 36) -

SRRRIPE 586,400 F)) 0 BRE OK > 342~ R K3t Rl o

2LiE Presets - 544 7| Live Time # - 3‘1%1/\ R A (A - P

#Analysis Range iiﬁi%l » From 200 To:16,000-+: 2 Random Summing

0o

@ Background Type 1§ =3 # Auto °

% Nuclide Library @ »* Browse...:}i»il_ﬁegﬁ’»#b,%}? 74.1~74.7
2P TR .

F# Calibration 1§ ¢ = Browse FohE P 37.3.28 [RER
7 4 £ Nuclide Library f-Calibration § 7 Internal £ 58 o

Analyziz Options EE3

S ample | SystemkDeu:ayI Flepu:urtl .-'-‘«naI_I,ISiSI Eu:urreu:tiu:unsl Isotupesl

File : |E WGammahision WorkshopiGamma Y |f | Savess . |

Creation: 12/23/00 11:30:44 &AM Edition: 12423400 11:55: 52

Description: IDne Day Count for Pond B Samples Presets

——Analyziz Range———— — Random Surmming
From: |200 Ta: {15000 |7 [0 —‘

Background Type
= Auto. © 1-Point ¢ 3Point ¢ 5Point

Muclide Library Calibration
Irtemal [ Iriternal [
|E:\LI zer\PondB . Lib |E:'xl3 ammatfizian WworkzhophG amma
Browse. . | Browse. . |
(1] 4 | Cancel | Help

B136 % % Sample & # 7 3 B
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Analysis Options EHE
Sample  System |Deca_l,ll Flepn:lrtl Anal_l,lsisl I:n:-rrec:ti-:unsl Isatapesl
Laboratory name: |PerkinE Imer ORTEC
O peratar hame: IEIFITEE zer
MDA Type PEAK. SEARCH SEMSITMITY ——
— Mozt ...Least
ITradltlanaIDHTEE j C1 2 63 4 CF
Libram Itz
b atch YWidth:
Eraiam Ll = pCi Drivizar: I'I.EIEIEIEIEI
ID.DDDEI Percernt
File for Suzpected Muclides: Activity: IE':I
IE:'\Llser"\Suspect.Lib
Size: |151 IKg
Browse. .. | %
] Cancel | Help

BI137 % % System 7 2 B
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7.4.12 i 12T A ZEK Z System R4 (4ol 38)
® Decay Correction {# # 4 :E Collection > m ¥ p #i1F #8121 -
® i pi Date fopFR Time -
/2 X, 1 During Acquisition if 58 £ 3-ip|pF it % %12 & - GammaVision =
¥ oA P IT % % 12 ¢ (Sample Collection { p o
Collection :£7) » F]2v i i# * Cs-137(t1/2 = 30.2 &) ¥ 1L &
B —t BRSSP ATIE30 A AR G- p (R

0 2% w)-

Analysiz Options

Samplel Spstern  Decay |F|epurt[:3,&nalysis| Eorrectiunsl Isutupesl

Decay Corection

Diate: IEI.-"21 A0 Timne: IS:DD:DD A

(P d ) [h:rnmniss ]

[ Dwring Acquisition

Sample Collection

[ Collection...
Sample Start Date: |1 248400 Tirne: |8:3?:1 LY
Sample End Date: I'I 2000 Time: IB:B?:'I 4 Ak

[/ dm] [ zs k]

] I Cancel Help

F138 % % System fR4t 7 & M
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7.4.13 2::% Report &% (B 39)

B iF Reporting Options p ehe BEIERT 5259 o

%  Uncertainty Reporting 1 » 2% Percent {- Total - * B
% Confidence level # p 0 2-Sigma ™ 2 BEBIFT ERDER
ERP AW IER R FUNMERE RIT A AR IR ) o

# Output 1 p 4o Display Analysis Results » I 2L:% Program - i * X
BE* 2 FHEFHERE TS5 M6 EE* NOTEPAD.EXE -
Fondt et el NOTEPAD i3 » £ A TR F BT L o LR
: GammaVision iz 5 BEREFL > CRUTERTRTLEAL - B
HE Lo

Analysiz Ophions EE3

Samplel S_I,Isteml Decay HEDUTt[«\LSQnaIySisl I:Drrectiu:unsl Isu:utu:upesl

Reparting Options Uncertainty Reporting

........................................ % Percent ™ Counting

T o £ Achivity " Tatal
[~ Libram peak list

[ Libramy peak matriz

Confidence level

[ Muclide abundance 1. @ 2 3Sigma

Output
™ Printer ¥ Dizplay fnalyziz Results
" File: I" Browse... |
% Program: IE:\WINNT'\NDTEF‘AD.EXE Browse... |
" Bleportwiter: | Browse. .. |

#8139 Report &5 7+ 3. B
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7.4.14 2% Analysis HEEH L7 22 Hh AT R o
® . Analysis Method 4% WAN32 #7;5¢ o

t Additional Error 8§ » iz i 4 2 FE R A F o AP P bR &
FRERG LRI ERZ 2% 4 ¥ wiz Additional Error ¥
»~ Random =~ % o

Fiem A0 BB AR nH U

A% rGammaVision F w B4 {751 F o B R ipk AT FEE AR DR
AEBE FHON S E - BAENLEA RS WANS2
AR A E ) RS ek 2 ER o

Analysiz Ophions | 7

Samplel S_I,Isteml Decayl Report Analysis %Drrectiunsl Isu:utu:upesl

Analpgiz Method———— —— Additional Error——
Program Systematic
|2.EIEIEI z
R andom

I'l 00000 %

Peak Stipping Analysiz
Library Bazed [~ [ Manual Bazed Peak Cutaff

Second Librany: |'| 00,0000 %
I Browse... | Trug

Coincidence [~
Third Library: Cormection

I ml Directed Fit r

(] I Cancel | Help
140 Analysis & # 7 % B

7415 dizs47¢ > 2 F & * Corrections Fv Isotopes #&4t o
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7.4.16 Flo s BREDEHTLFLAG FE - TRRSR- ) T & B
e & B w i@ % AskOnStart £ Ask On Save Options % = = o

7417 4 i * —‘ﬁ Saves &3 a0 & dpor
GammaVision 3§ i* Sample Volume—3t &_
HP-2 L P i File» Settings 4r@ 41
» T & Ask On Save Options 1§ p e
¥ 38 Sample Size(®] 42) - "FE iFtk S
%&Eéﬁ>’¥W@%ﬁ?u¢i—%
A @ % ST {7 ik Kok B Sample
Size =9 333—1\ ife g PR H},% 3 ¢
Ask On Start Option -

Recall...

Save
Save Az
Export...
[ripart...
Frint....
Compare...

E uit
About [3ammatfizian. ..
Bl41 File » Settings -+ & Bl

File Settings 2| x|
GEHETEI[%EHpDrtI Irmport I Directuriesl
Save File Fnrmat
{" Integer Chn = ASCI Spe
Azk On Save Optionz
[T Sample Description: 9 meters, Pand B, Sept., 2000 Sampling
v Sample Size: |1_5|:||:| L
™ Collection:  Date: [3/21/00 Time: |5:00:00 AM
[~ Sample Start Date; |12=’E=’DD Tirne; IEZE?:M:&M
Sample End Date: |12/5/00 Time: [5:37:14 &M
(b d ] [F: rrr: 25 K]
] Cancel
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File > Settlngs & T ¥ # Directories i*w e AR 3E TR K B AT (B 43) o
F & oz B3R TLE G & Directories 54 ¢ F Modify » ] &
# IR PR -
File Settings
Generall EHpDrtI Irpart DifECthiﬂ%l
File Types | Location
Start p D zert,
Contest Files DA zersCuth20h
Spectra Dt zert,
ROl Files Lt zert,
Libraries Lt zert,
Job Files (NRANETTRN
Reports [NRANETS
Table Files Dt zert,
Sample Types [NRANETRN
Calibrations Lt zert,
k adify. . |
H 2 L 2 = D I:IK I: |
143 Directories 7 2% i /%7 3, ] —
75.1 Btk B DR E o ol @ YRR SRR o doigde 6] 0 AP AT BoR
#*

SSER Y PR

= > e Sample Definition File #% & @ & #h(.sdf)® > Live Time Preset &_#&.#

7 7.3.9(Acquire >
e T
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Arzquigition Settings. ..

Start Alk+1

Start!S ave/Beport

Slom e
Clear Alt+3
Copy to Buffer Ak+5
&, 2

wiew Stored SEectiinm..
Eield Miode [Mperaticrn,..

ZI ieplapy Selest Es

MCE Properties
®l44 Acquisition Settings - . B

Acquisition Settings
Start/Save/Report

[ Clear at Start Save File # |2

[T autcdncrement File Prefis: I Cancel

Azl on Start Optionz
[ Sample Type: Isiu:un WrkzhophGamma Yision HowTo | Browse. .,

YL

[T &cquisition Presets

¥ Sample Description: I

i E IW K.g
[ Caollection: D ate:; W Time: IW
[~ Sample Start O ate: I— Time:
Sample End D ate: I— Time:

[d-bed bt bed -] [k rrm: 22 £E]

|

®145 Sample Description 4= Sample Size # =3 & 7 & B

752 &~ b RS SdeE 2 K H3E® priBkE Acquisition Settings(
44) > ¥ 2 2 i% = shample Definition File 25 & » fe%?] » e A R
=¥ X B EcisHh% 0 9% Sample Description f- Sample Size {§ (%] 45)

7.5.3 i Acquire hStart-$F55 ® gk § HIIR & AR F BAETET G~ R 5T (W
46AB) - b BEED B TS BEOK TR § FF A
AT 0 R R RHCH N R R g B -
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Sample Dezcription 7| x|
Fond B, Cz-137, 9 m. September 2000 5 ampling

®B46A Sample Description %J RS T AT R R

Sample 5ize E
]
1.90 kg
Cancel

B]46B Sample Size 35%] RNy S )

7.5.4 3+pl= = (84 Analyze <5 Entire Spectrum in Memory(®] 47) 3% 2 & =
¢ Sample Definition File %% 75 » 47838 $odc> ¥ F 1 ¢ D RE L2 —%
B T ¢ »f v Notepad $odfizE = 38 & 4o F 2.13(R] 39)#73k T e

Analyze

Sethngs 2

Pealk. Search
ROl Report...

Entire zpectum in memary...

Spectum on Digk. ..
Dizplay analyziz Besults...

|rtEractve m wiEwed area..

®]47 Entire Spectrum in Memory ﬁi%l » 5T &, B

755 @ e G M FRTR O ArRE e P R wwﬁz e
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Sample description

9 meters, Pond B, Sept., 206060 Sampling

Spectrum Filename: D:\GammaVUision Workshop\Ron's Machine\Sept2880Samp

ling\PondB9m.An1

Acquisition information

Detector ID:

Start time: 08-Dec-20060 08:37:14
Live time: 86400

Real time: 86498

Dead time: 8.11 %

.1

B48A At ~ e p H e F T &R

Calibration
Filename:
1835 2-L HMarinelli GEM 168

Energy Calibration
Created:
Zero offset:
Gain:
Quadratic:

Efficiency Calibration
Created:
Type:
Uncertainty:
Coefficients:

PondB9m.An1

07-Dec-2000 16:50:34
-0.059 keU

8.217 keU/channel
2.235E-08 keU/channel”2

10-Dec-2068 10:29:37
Polynomial
1.0863 %
-0.728344

-3.254811 0.0648199

#48B
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311 Fukushima nuclear disaster caused by global nuclear power
plant safety concerns and radiation leak panic. After that, it is imperative
to provide proper radiation-related knowledge and establish appropriate
radiation protection concepts for students of National Pingtung
University of Science and Technology(NPUST) due to the only 80 km
straight-line distance from Taiwan Third Nuclear Plant to NPUST. This
course will help students understand the basic principles of radiation by
making use of the easy-to-follow instructional content and methods. At
the same time, the course also introduces the relevance and application
of radiation and daily life to establish the correct concept of radiation.
The main contents of the course are discussed in four aspects, as
following:

1. Basic principles, types, sources and characteristics of radiation.

2. Radiation protection methods, protection principles, dose limits and
biological effects on radiation safety, including soil, water, food and

the environment.

3. The application of radiation in medicine, industry, environment,

agriculture, archeology and energy and so on.

4. Case analysis of risks and accidents in Nuclear Power as a radiation
disaster prevention measures and contingency measures of the

exercise materials.

"Radiation and Safety" is a course that allows students to understand the
characteristics and applications of radiation. At the same time, it also
shows that radiation and life are closely related, can not be avoided.
Through the popularity of radiation education, so that students attach
importance to how to do radiation protection in order to avoid radiation
damage. Students will not encounter problems arising from time to time
panic and ultimately this course enlightens students on the pros and

.. ] ] 156
cons of radiation considerations.
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