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[ File Database Edit Devi

In

Files:

DSa-LX MID
CAGENIE2KAMIDFILES
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H
ne
R
0

D2 A Edit > Add MCA 22 MCA Al Et MCA &%
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Gamma Acquisition & Analysis?

@ GENIE-20000{| Al MM 2 AMEXVE 7t BEO| AESH= =2 A A L
@ MCA 24, 0|4 Xl/28 ud, A& 5, 21} ReportE &

*olFd W XABHME FR 7I5/2%8 U4 HE, AHx/52E uE, AME 5

o 0z

o =
1, A1} Report d’d =22 ZIA HL|C|

J CyberLink YouCam

, DAEMON Tools Lite

; Daum

, DT5+AC3 25

J Flash Magic

J GEMIE-2000
B certificate File Editor
Gamma Acquisition & Analysis
7Y Genie-FoodPro
@ Geometry Composer _ J— o e e . .
%MCAInputDE"initicn Editor = [ - &EJE.:'.*(Gamma AchISltlon & AnalySIS) )élcc’pH
= MID Setup Wizard

EP Muclide Library Editor ! AEIX'” —E—&!% XI_|_<'50H_6|-7| —?—l_é_H AE-le El_l %'E% ;FO'- Gamma

A VDM Service Manager
. Inspector 1000

o Acquisition & AnalysisS &3 SHC

J TTunes

s Ludlum Measurements, Inc
; MCA-166, MCA-527
J MELSOFT Application
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Gamma Acquisition & Analysis T

Gamma - GC3018_212MIX0139_220114_10000s.CMNF
File MCaA Calibrate Display Analyze Edit Options Datascurce Help
e || (L E| o|e||q L& —|o|s WS
Idle | Channel: 2052 : 751.3 ke¥ Counts: 433 Preset. 10000/10000.00
Acquire
| Il
Expand Off |
[ Clear 1]
ROl Index:
1

Datasource

NUCLIDE INFO

FuwHM: Area:
Mesxt Nuclide: LA-140 Half-life: 127854
Energy: 751.8 keV Yield: 4.4%
Activity:

For Help. press F1

e o e Neosiskorea w



Radiation Meast

NEOSISKOREA | 3‘ GENIE-ZOOO EE:—%‘ %% INEOS'SKOREA

Gamma Acquisition & Analysis T

p L2E  AHEHS| TEFO[ HA|

Gamma - GC3018_212MIX0139_220114_10000s.CNF b - O >

fa [ | - o= - T el =L =W = a] — ~IT Tt T e T T e . |
= 1 i =111 - | = = | - 1 IL -1 = | I L == R = =\
= Ul L LS EU R R = o L =% LI | ST SRS L RS - [ T i i L= )
. J

p TF= OO|Z : ALERIZ At ALE
C

ot OfO|Z(E LY 7ts)
(e 271, ok 271

N AREEHYE 5)

!

EelFVQE ele] i kika|wls -|o/5[4S)
p S SH ST JEf B2A| K O3 ME Al XHE, T2 E, SEAZH0| HA[E
| Idle | Channel: 2062 : 751.3 ke¥ Counts: 433 Preset: 10000410000.00
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N

Gamma Acquisition & Analysis T
» =78 MOl HE

|  ExpandOn | o
| | =1 PN,

. = 1T o
ROI Index: =8 AmEZ X227
=

-1 [+

Datasource

| | | | o O] E{ &

’ Aol E a2 Xt

— -1— 0 O

2H E NN AHEY HA
il E

Rl
Jal
ull
El

ol - =Xo0| Byt AH

CHOJ| VFS (vertical full scale)O| A

At
o
(&3 E S 0| 8ot0] &M 54 7ts)
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o
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Gamma Acquisition & Analysis T

iNEOSISKOREA

Radiation Measurement System Total Solution

> ME Y

* |=| . A F —
AZEEE  2M AR AIZE OIE EFY, Live time 3 Real time A7 7f0| Z gt
TIME INFO
Acq. Start: 20220114 53522 PM Elapzed Preset
Next Dead Time: 0.71% Live [secs.]: 10000.000 10000
Comp. Preset Region: Real [secs. ]: 10071.038 1]
- 0[channels) Total [cnts.): .00 3822097000000

* AH= I—IE . AH%ECI;I’ |D, )IKZII{%

Oo=2 o | T o, T o
SAMPLE INFO
Title: 212MI<0129
MNext ID: CRM
Type: 1LME
Quantity: 1.00  Unit
*x o= . A
HE Y AWEY AN YN F

NUCLIDE INFO
FwHM: 1.291 ke

Next Muclide: C5-137

Energy: BE1.7 keV

Achivity: E36.553 Bg

* X
O dE
MARKER INFO
Left Marker:
Next Right Marker:
Centroid:
Area-

e Neosiskorea

Area: 0S50
Half-hfe: 3017y

o4& A2F Ol

X Ol ME A EZ, XNI”HEZ ID X BE 7Y

—

Sample Geometry: GC3018
Geometry ID:
Buildup Type: MOKE

=HE HE Y2} HA

—

MAE

Yield: 35.12%

ROI && H|O[H(Zte O, & M2 K olHX]|, B,

1800 : BRA0 ke
1814 © BB4.T ke
1807 @ BE1.T ke
0350 MOME

FWHM S FWTM, 7t2A H| &)

Pw/HM, Pw/TH: 1.391, 2 455 kev
Gausszian Ratio: 0.968

ROI Type: 1

Integral: 80289
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MCA(B&=

AEOSISKOREA

Radiation Measurement System Total Solution

29}

Gamma - DETO1
MCA  Calibrate  Display

Open Datasource...

Close
Save

Save As

Diata Plot

Plot to Clipboard

Print Report Window
Export Report to PDF
Export Data Plot to PDF

Open Workspace
Delete Workspace
Save Workspace

Exit

e Neosiskorea

Mintinne Matacrnrea Haln

I!@ MCAAZ7)E HZst7| f8l FileMl'+2| Open DatasourceE = = ot}
Counts: 0
=T oven Datasourc =)
Lookin: | @ CAMFILES ~
Clover Test - SAT(2014080 o
Clover Teot - waranyzn1 @ Open Datasource & 0| A SourceE Detector2 M EASHT}
Folder Settings |3 Food_1024 &k = 1
NEOSIS [7] FoodPro_1 )8 $0pen Datasoure =
@?l_mnr:r?.cmf [7] FoodPro_t —Nnde o [wgLoca B
Mame:  |=CNF
Source! I " Detector = File I [~ Fead @ DETO1 E—I|-I -T- Open H-l%% %E—]Io._l'l:l-
Type:  [CaM File

Name:  [DETOI
= File [~ Read Only Cancel
[CAM File =] Help

Source:
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Radiation Measurement System Total Solution

MCA(EE7I) HE=IH

Gamma Acquisition &Anal}fsisl i — O >
File MCaA Calibrate Display Analyze Edit Options Help
e B | e o L e e [ = T
| Channel; Counts: ' -
| Acq“irIT File MCA  Calibrate Display Analyze Edit Options Datasource Help |
| Expand On I | | |E|E" M“ |E~E|Lﬂh‘ Lj‘J‘~L|M|";ﬂ"|__'—"|_JIJ| —|D||H|%‘ :
| | Idle | Channel: 1806 : B661.1 ke¥ Counts: 0 Preset: 80000}0.00
ROI Index: Acquire
1 =1 St
|  Expand On |
Datasource | Clear I
| | | I
ROl Index:
[
Datasource
| | | I
NUCLIDE INFO
PwHM: Area:
Next Nuclide: Half-life:
P Energy: Yield:
Activity:
NUCLIDE INFO
For Help, press F1 Ewecution Status: n/a i P/ HM: 0.000 ket Area: 0 0.00%
Next Muclide: C5-137 Half-life: 3017y
P Energy: 661.7 kel Yield: 85.12%
| Activity:
o o o Neosiskorea For Help, press F1 . o Execution Status: ready
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\ neosiskorea . 3- GENIE-2000 2217 23 Y 2o 9

S A2 (H.V) On/Off

Gamma - EFI’U

File [MCA| Calibrate Display Analy @ MCA (7_|le O‘” E&I'lx_'i %F% |7|'_(I5|-7| -C|-)-|_<I5H MCAD'” 9_| Ad_JUStE é!-(5|-_|'|:|'

E:d[ iEZE:lrE SEET ~ | @ Adjust &0| EEH HVPS (High Voltage Power Supply)S S 2/stct
Acquire Setup.. ® AX| = HEI|O SEHYN XA Range, Voltage limit, VoltageE &Y HCt.
e | @ statusE 0 83}0] SEHLHS On/OffEHT
B ® On/OffAl Adjust & 1% S EHofl Wait M=7HAE W7tx| 7| Chaict.
[ Load.

@ Gtab.  © HWPS  © Gam [ Filter

Mest Gain centroid Gain zpacing Gain window Gain mode
_ Mt [ e ] ox 10chs achs & Oif

Prev ||+l | (i I | [

T Stah. . " Gan [ Filter

Nest Fange Waolkage limit Yoltage
4 +1500y - 0.0 -
Frew 7

T Gtab.  ©® HWPS  © Gam [ Filter

Next Range Valkage limit
+A000
Prew
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=4A 28

File [MCA| Calibrate Display Analy

= Acquire Start F4
o i . =] o = ol
r Acquire Stop F4 @ —II_—)S"Al?_" AE-USE -C|)-| H MCAD‘”%—Q' AchIre SGtUpE %élon_l'tl'
Acqguire Setup... . o [ o =
— ., | @ Acquire Setup &O| EEH Time PresetOf st EMA|7HS YHDC}
I: : = EO L : = Sl A
o A R LH & OK HEES 2™ Preset timeO| B4 =l ZHE =0l & 4= QIC}
I: Status...
Advance
hode Time Preset
& PHA+ o Live Time 1000, 000
[ Ti0L000 e | =
& " Real Time &+ Sec jHlane - r
& " Min o
& " Hr = r | -
; Time Preset & | =]
ol i 1600
Input Size E " Real Time + Sec File  MCA Calibrate Display Analyze Edit Options Datasource Help
™ Min ~u
_— o e /5|
2% ‘l_la]éz § Idle Channel: 1 : 0.3 ke¥ Counts: 0 Preset: 1800/0.00
i

370

Cancel Help
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=M H|0f(Start)

File MCA Calibrate Display Analyze Edit Options Datasource Help

o || 0 W B o[l =] —[als]HlS)]
Busy | Channel: 317 : 79.3 keV Counts: 1 Preset: 1800{3.58
Acquire
Stop .
e 1) Start H== =2 4= Al (A El Preset timeA|Zt THE
Clear
ROl Index:
1 [
Datasource

[Prev] [Ned]

MARKER INFO
Left Marker: 20 : 50keY FwHM. FwTH: 0.000, 0.000 kev
Next Right Marker: 50 : 125keV Gaussian Ratio: 0.000
Centroid: 35 : 88keY ROl Type:
Area: [ P0.00% Integral: 0
For Help, press F1 Execution Status: ready

e o e Neosiskorea =
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=4 X0 (Stop)

File MCA Calibrate Display Analyze Edit Options Datasource Help

o | QB oo [ bufl )= k=)
Done | Channel: 317 : 79.3 ke¥ Counts: b Preset: 1800/41.19
Acquire |_\7‘FE?571_ a
|__Start E o > ol =rC
Expond O 2) Stop HES FE2H 50| LA| ST &L
Clear
ROl Index:
Datasource
MARKER INFO
Left Marker: 20 : G&0keY Fw/HM, P/ TH: 0.000, 0.000 ket
Next Right Marker: 50 : 125keV Gaussian Batio: 0.000
Centroid: 35 @ 88keV ROI Type:
Area: 0 20.00% Integral: 0
For Help, press F1 Execution Status: ready

e o e Neosiskorea -
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2 M X0 (Expand On/Off)

File MCA Calibrate Display Analyze Edit Options Datasource Help
oo | | W | o [ ] [R5 —[O|S] WIS
Done | Channel: 317 : 79.3 keV Counts: & Preset: 1800#41.19
Acquire
[ start ||

I Expand off 3) Expand On/Off H‘l%%

Clear

ROl Index:

1 [

Datasource

[Prev] [Ned]

HH AHEY

MARKER INFO
Left Marker: 20 : 50keY FwHM. FwTH: 0.000, 0.000 kev
Next Right Marker: 50 : 125keV Gaussian Ratio: 0.000
Centroid: 35 : 88keY ROl Type:
Area: [ P0.00% Integral: 0
For Help, press F1 Execution Status: ready

e o e Neosiskorea -
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=M H|0{(Clear)

File MCA Calibrate Display Analyze Edit Options Datasource Help
oo | | W | o [ ] [R5 —[O|S] WIS
Done | Channel: 317 : 79.3 keV Counts: 0 Preset: 1800{0.00
Acquire
[ stant ||

Expand Off 4) Clear H-l%% _Il__

| Clear

ROl Index:

1 [

Datasource

[Prev] [Ned]

MARKER INFO
Left Marker: 20 : 50keY FwHM. FwTH: 0.000, 0.000 kev
Next Right Marker: 50 : 125keV Gaussian Ratio: 0.000
Centroid: 35 : 88keY ROl Type:
Area: [ P0.00% Integral: 0
For Help, press F1 Execution Status: ready

e o e Neosiskorea <
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Radiation Measurement System Total Solution

File MCA Calibrate Display Analyze Edit Options Datasource Help

=ed | F[ Q| E| w9 wal=]x] -(ol5[@&] :
Done | Channel: 317 : 79.3 keV Counts: 256 Preset: 1800#1800.00
Acquire
[ stant || .
seanior | D) 278 =l Preset time B2
ROl Index:
1 =1
Datasource
MARKER INFO Left Marker: 20 : &0keY PwHM. FwWTH: 0.000, 0.000 keV
Next Right Marker: 50 : 125keV Gaussian Ratio: 0.000
C id: 35 BBkeY ROI Type:
ena:\'lcl:a: 1] ?III.IIID;g3 Integr::::'eD

Faor Help, press F1 Execution Status: ready

e Neosiskorea
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AHER THU(*.CNF) ¥

INEOSISKOREA

Radiation Measurement System Total Solution

File | MCA Calibrate Display Analyze E

Open Datasource...
Close

Save

Save As .

Ciata Plot

Plot to Clipboard

Print Report Window
Export Report to PDF
Export Diata Plot fo PDF

Open Workspace
Dielete Workspace
Save Workspace

Exit

Cirl+C

e Neosiskorea

@

|2 2 YHO| 2=E|H AHEF I}

HZ 2AMAE | | CAMFILES | i
WE - ST LT 2w -
| Clover Test - SAT(20140808) 2014-08-11 2= 2. @Y §|E
J Clover Test - Warranty(20150114) 2015-01-15 2= 12, oY E_
, MECSIS 2014-11-21 2= 12, I+E £
| 20141117 .CMF 2014-11-17 2= 4. CNF L
|| CERMIPF.CMF 2015-02-04 2= 4;. CNF IO
|| food.CNF 2014-11-05 2= 12.. CNF L
|| Food_1024 CNF 2014-11-05 2= 12.. CNF IO
|| FoodPro_1.cnf 2013-10-17 2= 6. CNFI
|| FoodPro_2.cnf 2013-10-17 2= 6. CNF I
f | e AP ™ oL ”r o i 0 B T U o T e T N T Fanl 2 Lol r.—.l
EE=I(E [EZEZ HAE £F 1800sec N
O = (Th |Cf-5.M Files {+ CNF) ﬂ | A
Dezcription: |2|:|'I 0204
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neosiskorea . 3. GENIE-2000 2% 29 y o A

AHER O (*.CNF) 7|

_ — (@) -, E e}
GammaEF_ @ X—|I|' El -U-_I Eli-ll J_L|'OE|§ OE:'jl |OH Fllen'” _O_l Open Datasource= %él?_H:'-
MCA__ Calibrate  Display  Analyze E . "
_ @ Open Datasource &AM SourceE File2 MEHTHC}

Open Datasource.. o N

Close ® N = AHEZ OA*.CNF)E &0t MEH = Open HES S EITHL.

Save

Save As

Data Plot Lookin: [ @ CAMFILES E

Plot to Clipboard CrlaC Clover Test - SAT(20140808) [3] CERNIPF.CHF =]

oo HPost r Claver Test - Warranty(20150114) 3] food, CHF » | Open Datasourc

Print Report Window Folder Settings [3] Food_1024, CNF .

Export Report to PDF ' [anEosis [3 FoodPra_1.cnf Lookin: | @ CAMFILES ~

Export Data Plot to PDF

3] 20141117, CNF [3] FoodPro_13,cnf 3| FoodPra_Calibration Check_G.cnf |3 TEST_BKG.CNF
o 3] FoodPro_Calibration Check-9.cnf [ =

|3 GCE022 BKG 308HE SEIMY CHF

Name: |- CNF " [3]MAIDEMO, CIF

Source: | © Detector & File [~ Read Only |2 NESSTD.CNF

Open Workspace

Drelete Workspace

Save Workspace "

Type: |CaM File |

: =2 HAE =2 1800sec, CHF
Source: | ¢ Detector & File [ Read Only Cancel
Type:  [CAM File ~] Help
Infa...

Exit

e o e Neosiskorea &0
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AR dE (Sample Info) Y

Gamma - DETO1

File MCA Calibrate Display Analyze Edit Options Datasource Help
. Load Calibration File >
| |F| ¥ |W| B w|® || | Sempleinfo.. 3| H| & = -
. L B b m{ v
Analysis Seguence EEE— =E A CALFILES
Idle Channel: 3372 : 1234.f s N . _
1€ SHT LR gn
m) (AHEL) 14MIX107 2020-02-03 2= 4:48 £
am 212MIX0139 2021-12-25 2= 256 2
am 212MIX0140 2021-12-25 2% 2:45 £
o . &m 212MIX1115 2021-12-25 2= 317 £
x| 1115_energy 2021-11-10 2% 3:25 E
Sampie Tie: IENE sampelD: [N oiE dxBe2820_pt 2008-11-26 2% 3:17 o,
Collector Mame: |_E_J_<|I pE Type: A2 HEY < }
Sample DEEEEE Quantiy: ER] MY OIEN):  [212MX0139
Description: Uncertainty: i} L1} %-d)qm: |Ca|ibrati|::-n Files (*.CAL) j e
Uriiks: Cra|
| 22
. Sample
Buildup Type .
* Mone ~ Deposzition " Iradiation Hi:;:;w' [¥ Energy/Shape W Efficiency [~ Peak-to-Total Ifle...
Beqin Date: | at | Errar [): 0
Sample Date: [ 2msozs @ | 0w | fheer o
ok | Cancel | Help | Load Cal...
@ AMEEE YHZ fI6 EditH+2| Sample infoE & otCt
. . = = = 11
@ Edit Sample Information &0| &M A|& O|F, 24Xt 0| &, A|l& 2&H
X S e} ] CIO| AH= X|ol=2 Oolads

e o e Neosiskorea @ Load Cal %%l'é'l-oil O'”Lle/__é__% le—jg H"'OEI% &I% __él: K IZH%% %él_ch:". 61
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A& dE (Sample Info) Y&

=
S| 279 gitA

Buildup Type
¢ Mone = Deposition " lrradiation
Beqin D ate: | at |
X=X N
Sample D ate: | at | @ = C->| A| —||- A||7_|-
ak. Cancel Help
Buildup Type
o MNone { " Deposition " lrradiation
Beqin D ate: | at |
olo|o x Zt
Sample Date: | 20220501 & | 12:00:00 PM @ Bolo| A=A AL
QE. Cancel | Help |

e o e Neosiskorea &
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GENIE-2000 7| & &M HH Flow Chart

A/s 84 83

AX|L|Of H

GENIE-2000
Gamma Acquisition & Analysis 4%l

pNEOSISKOREA

Radiation Measurement System Total Solution
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bal
=
(0]

i

MCA (d&7|) 9Z

1z
e
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El
ne
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021

23 — Report &
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“ ol @

e Neosiskorea

3500
3000
2500
k2000
e 1500
Y 1000

Eapam 00

Al et

Coums: 22435

Preses. 300003000000

Curve
&+ Energy
| o Measured Calculated|
Order of the
g polrvnomial:
[T 1
—=t Peck
4096 5120 6144 FI68 8192

1} 1024 2048 3072

Channel

" Shape

Datasource: CAGEMIEZKACAMFILESAWEDSISNEAERIL Young yong) GREOZZ TESTHWGRE022(01 096384) E00sec test

Efficiency Calibration

Curve
& Dual " Linear
i i i
| LowEnergy & Measured High Energy Epica kel
Scal
0.05 cale
0.04 8 @ Linear " Log
003 g’ E\\EH—L l
’ Order of low
3312 ]. energy paly: 2
i = Order of the
il palynomial: 3
1] 500 1000 1500 2000 2500 pgg00 |—

Energy [ke¥]

Datasource: CAGEMIEZKACAMFILES S A E A EZRA M LA (201351 wl & HI0IE )M 000mLWH 2 2 1000mL
IN(EF) =-2.94Be+001 +1.091e+00190E] - 1.132e+000°ME) "2

Energy =-3794e-001 keV + 3.B64e-0071*Ch L Py
FufHh = 3036e-00 ke +2.726002E71/2 In(Eff) = 212124002 +1.7802+0024nE) - £.003e-001In(E|"2 + 1.0082+001Hn(E]"3
LoTal = 84326001 ke +E.531e004°E 4045 00TNET + 2,794 002nE]S
I oK | Cance|| Help | Print ok | Cance|| Help | List Ps... | Frint |
= T L gro L + = O
e = 4o HEZaf HASEES BI10H7| {6 o|HA| 80 28 w7
o - ol/ix = o] m o = =
FARHME 1L EE #FE HA(BEELEETE 55)8 0|82t nE YH2E Y FLC

64



m Total Solution

IN EOSISKOREA
Radiation Measurement Syste!

o
T'__%:l
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neosiskorea . 3- GENIE-2000

Jod

100 Bq

1000 Bq
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wE Al +AE|0{of T BX}

» M2 oK 278

« CRM (EE=ME) & H|0|H (80000 #H7ZEh

» Blank A2 =78 GH|0|H (CRM =& H[O|H A|Zhat &KX HF)
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@
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88 € 2o 2A)517| Slgt B
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@ W& #xde 2HERS 59 o = O3V |X[SioF & X 21 o|HX[E 287

e o e Neosiskorea

File MCA Calibrate Display Analyze Edit Options Datasource Help

=i || ¢ |DE| w]o|8 kival=| —[ols]d|S|

idle | |Channel: 8192 : 2048.0 keV
Acquire
[ Start ||
Expand Off

Counts: 0 Preset: 180040.00

Clear 1) irl-_-IIEE_II:-II ggl _?_é JE:L% D"ﬂo_ﬁ ;-I A-I .
e W (MCAS| 7O 2t 16384XH 27X 2 )
Datasource
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Radiation Meast

Ol X| w7 (Energy Calibration)?

2) 8192 A2 LOto| O HX|(keV)E 24T ZAQIX| ™olC}t (LEH O Z 3000 keV)

O£ =0 3000 keV (3 MeV)7HX| 2MT AL

E271(v) #EE E===(H 271(v) #EE LE===H 271(v) #EE E===(H 221v) #EE E=STH

8192 7 8192 / 3888 *

3192‘ 3000 1332.5 3638.613333333333
= """%!;H','_Eﬂ" e | mc || || ws || we || - | | mc || || ws || we || - | | mc || || ws || we || - |
M ) i | i | i ) B |‘_||CE||C||1||"’| |*_||CE||C||1||"’| |*_||':E||':||i||"’|
A ERER A EN 5 K d/AHE o K] AKX ERNE(EN L7 (18[9l z]l=]
L2 |15 J| 6 J|.* | [a[s 6 ][+ [l Blall516 sl L4 || 5|6 =]

BEER™ _‘ 1[2][s]f -] _ | S ME/AME HEX x S AR 75 ][5][ ]

L e [ o [ ][«] o . |- I| e
(60C0)1332.5 keve| X2 2t¢l

. 68
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500 e
D_Mﬂ‘r B | i Q Data Plot
0 1024 2048 3072 4096 5120 6144 7168 8132 Plot to Clipboard Cirl+C
; s Chanr:IeJ Print Report Window
Datasource: \\Neo-radiation\SSES\KOLASA\SZZeIBA(BE\0I-04-Z5HE2E 22 4\232 ZE7\GC3018VLAGC
Energy =-2.850e-001 ke¥ +3.663e-001*Ch - 8.956e-009*Ch"2 Export Report to PDF
FwHM = 5.630e-001 ke¥ +3.243e-002*E™1/2
LoTal = 1.356e+000kel  +5.743e-004°E Export Data Plot to PDF
0K Cancel Help Print ' Open Workspace
Delete Workspace
Save Workspace
Exit
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Ol X| w7 (Energy Calibration)?

Gamma - GR3022(01096384) 600sec test (repair).Ch

EE’
> ||
g

File MCA | Calibrate | Display Analyze Edit Op

Setup...

Energy Only Calibration...

Energy Coefficients...

Energy Full

Energy Recalibration...

® 7t& O |E e 2 M & 17 O|0|E = Calibratet|2| Energy Showg 2

Energy Show...

[] Energy Calibration Curves

Peak-to-Total

Peak-to-Total Show...

Efficiency
Efficiency Show...
Gain Evaluator...
Auto Gain Adjust...

File Gain Adjust...

Load...

Store...

e Neosiskorea

Preset. 600/600.00

| 8 Measured

<o x

o
3072 4096
Channel
Datasource: “wNeo-radiation\= & \KOLAS\S 2224 (ZEN0I-04- 22452 B 22 4\232 Z87\GC3018VILAGC30
Energy =-2.850e-001 keV +3.663e-001*Ch - 8.956e-009°Ch"2
PwHM = 5.630e-001 ke +3.243e-002€™1/2
Lo Tail = 1.356e+000 ke  +5.743e-004°E
Help l
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Ol X| w7 (Energy Calibration)?

File MCA Calibrate Display Analyze Edit Options Datasource Help

= [=]F:d MM e N == E]
Idle Channel: 3637 : 1332.4 keV Counts: 871 Preset: G00/600.00
Acquire
| ]
Expand Off
ROl Index:
]
Datasource
| | | I
0| |
X wE0| 2= ElH
MARKER INFO
Left Marker: 80 : 289keV PowHM, PTM: 1.489, 4134 ket
Next Right Marker: 96 : 34.8keV Gaussian Ratio: 1.523
Centroid: 89 3271 keV ROI Type: 1
Area: 2484  V2E3% Integral: 3655
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OlLyX| 2% (Energy Calibration) Flow Chart

OHX| n7d& SHE 2to|Eg2| oY =g
UK
Start Channel Shift Check Gain =M
AHEYH =4
o HX| 7

HiolH Mg

End

e o Neosiskorea 94



Radiation Measurement System Total Solution

\ neosiskorea . 3- GENIE-2000 2217 23 Y 2o 9

Certificate File Editor?

@ Certificate file Editor Z21H2 WF Al ArESI= EE=2 ASAM LY S dd5t=0 A-E-LICH

@ AF o[22 2| o}

colg B XHROIME B

= 0|80t 25 wd Al BFEA| O &
(o)

=
g 5E MAEENSATE 32) YSME 0|8t 2

, CrossCert

. CyberLink DVD Suite
. CyberLink YouCam

, DAEMON Tools Lite

, Daum

. DTS+AC3 EH

. Flash Magic

J GEMIE-2000

B Certificate File Editor
Gamma Acquisition & Analysis

o Cnefontio j 1) Z2 13 (Certificate File Editor) A2

B mMcA nput Definition Editor ! - -

] wib setup Wiz st QISA oS ddst7| /5] EX & EEF Ot
B nuclide Library Editor = A AN

A VDM Senice Manager Certificate File EditorS & oL},

) Inspector 1000

. iConfig
J iTunes
o Ludlum Measurements, Inc
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Certificate File Editor - Untitled

File Options Help

Title: fi

[ uantiby: I unit[z] Azzay date:

Criginal Certificate: I

—Line

Nucide: [ Half Life: [
Energy: I— ke Uncertainty: +7- I—
Ermizzion Fate: I— aps ar aps per unit guartity

Rate Uncertaint: +- | W Use for Calib/NIT 7

RS e
T =

Change | Delete | Clear |

Muclide Energy [ket] F ate Zlncert

Half-Life
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Certificate File Editor - Untitled

File [Options | Help

Ti Library Extract...
o Certificate Extract... hssay date:
Energy Units...
DriﬁFIE'I'EEITI'I'IEETE._l
— Line
Nucide: | Half-Life: | cy D
i H M
Erergy: I kel Uncertainty: +4 I i
E mizzion A ate: I aps of aps per unit guantity
Fate Uncertainty: +/- I = V' Use for CalbANIT 7
Add Change | Delete | Clear |
MHuclde Energy [kew] Rate Ellncert Half-Life
= ol S [K=2 HS L = =A2|8
) QIS MO ool B8 2to|E 2| mYS MENSEY| {5l Options H|+2| Library Extract& = = otCt,
Q 97
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W% Certificate File Editor - Untitled

Fi|E‘- Options  Help

]
¥ open e
e AR | CAMFILES ~| + &k E
E] - =T L} g8 |-
|| DEMOLIB.MLE 1992-08-10 2= 1:.. MNLB I}
[ E_G.NLB 2009-07-15 2= 1.. N |
|| Energy Calibration Muclide Library file.NLB 2015-02-04 2= 3... NLB I
| |FoodProl.NLE 2011-09-06 2% 9. MLB I}
H¥RIR MNnan718 O= ) I n=at i
1 | 1] b
W OIS iM: |Energy Calibration Muclide Library file,NLE Cpen
O E(Th |Muclide Files (= MLB} ~| el

E=EiH)

4) QMO X8 o] =af2| TH

m|o
rx
Jm
40
O
©
(O]
>
g
rlrn
m|o
B, rulu
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Certificate File Editor?

_ . —
Certificate File Editor - Untitled — *
o] = A 31}. @
ool File Opt Hel
s e ile ptions elp
CERTIFICATION RESULTS - P
1. 9578 (Fl A 2 3e 0k Title: |
2. %% d(Reference Material) uartitu: :é:';: Extract Library Muclides X
%% (Description) P e E3 Q0 Al s JeNeEd u ¥ v
if 2(Specification) KRISS 1 L vpe]de] vl Aol §& 4t 844
HFEP DFHERMNo.)  |205-05- 601 i . . . . Browse |
W2 (Serial No.) 212MIX0139 Original C Activity Units|| Bq Conversion Factor. |1
8% (Intended Use) Ge-A@7] A 2 A4 1 v
7] ) A (Container Material) |3 2ol & 31 Line——
A9 A7) (Source Size) (1000 +  10) mL ] .
91 o) A(Source material) | --F(agar) Nuclide: Achivity: I D
A9 B = (Source Density) 1001 glem® M
7] &4 (Reference Date) 2021-11-01_00:00 Energyw: o b
B3 (mpure radionuclides|0.01% oI5t (159 71%) v % Uncetainty: |
3. ?1F 4 (Methods of Certification) Emission
R EEHEA T Fobd HE FH UL U A SHETE FA 87 S ALk gl Pobd Rate Und i
ol LB 2 FULH WAL AFT AE /|1 Z 22 ¥, (R-205-0008-2005) e Muclide % Uncettainty
4. %) A} (Notices) Name Activity in Achivity
1) A EFEAE 288 AUoR /j4ste AHREHA clilA L. _En_ m m
2) fFE712bo] A Fol& BAM H71E Al Aol A s L. - = EB-E} ﬂ-[“"] ll'llll ~ E
! MNuclid " - fe
5. 9= ¢(Certified Values) 3 # 3% (Uncertainties) C0-60 g.000 0.00
4% [easd@? 78 ghopitkeV)” s (B ' SR-85 0.000 0.00
uhgz] (B8R [oufa]  [MESE%) s |gae? v-88 0.000 D.00
|Am-241 | 158004 210] 50.541]  35.02] (et A= _
Cd-109 461.9 0.4 88.034] _ 3.66] _ 0.05] _6.930 280 4.0% Eﬂ_} 2; g ggg g' Eg
Co-57 271.81]  0.04]_122.061] 8549 _ 0.14 330 4 4.2% - - -
136.474 10.71 0.15 [:8"13? ﬂ. [""] l].l][l
Ce-139 | 137.641] _ 0.020] 165.858] _ 79.90] __ 0.04 307 16| 4.0%
Cr-51 27.704]  0.004] 320.084]  9.89] 0.02] 41663 1.700] _ 4.1%
Sn-113 | 11500 _ 0.03| 391.698] _64.97] _ 0.17] _ 1037 42 4.0% 4 | |
Sr-85 64.850] __ 0.007] 514.005] __ 98.5 04 1357 55 4.1% . Cancel Help
Cs-137 10976 29| 661.657]  84.99] _ 0.20 633 2] 4.1%
Co-60 | 1925.23]  0.29[1173.228] _ 99.85] __ 0.03 866 35 4.0%
1332,492] 99.9826] _0.0006
Y-88 106.63]  0.05| 898.036] _ 93.7 03] 2,041 82 4.0% = (@) = =
1836.052] _99.346] _ 0.025 5) o|_| re) A'I 0'” 7| XH E._l I:|_|'-r| (BC])_E A|_ E—I|'I OI' El’.
1) M. -M. Be et al., Monographie BIPM~-5 (http://www,nucleide.org/DDEP_WG/DDEPdata.htm),
Zr 9 Po w7 2 WS e E AlEs Fadoln Erld HEEE EeEgEg.
2)AFS FEF5% k=2

e o e Neosiskorea 2
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o 3
d = 7 3
CERTIFICATION RESULTS E Certificate File Editor - Untitled — ot
WCEPEE (F)U) 2. 25280k File Options Help
2. % %A (Reference Material)
% 4 (Description) gopa e E3 A0/ BAks JEHFEER Title:
i A(Specification) KRISS 1 L ve] ] v] Aol g st 49 ] xtract Library Muclides
EFED DFNUSRMNo)  |205-05- 601 Quanti .
A9V 2 (Serial No.) 212MIX0139
i =(Intended Use) Ge-F&7] w3 ¢ 33 .. - . )
i 7] 218 (Container Material) | = 2ol 31 Qriging Activity Llnlts.l Eqg vI Conversion Factor: I'I — |
A8 57] (Source Size) (1000 +__10) mL A~
A4l o A (Source material) | -¢-F(agar) 1 - —
A %(Source Density) 1001 glem® — Line — . . \J ]
773 (Reference Date) 2021-11-01_00:00 Mucid Muclide: I-"-"-M-241 Activity: 2157 D
E &9 F(Impure radionuclides|0.01% 013} (7]5Y 7]%) LAChch M
a o e I
3. %44 (Methods of Certification) Energ, % Uncartainty: | | 2
SR EEHGAT Aol gobd & FHUL9 7 HAE SPEBE FA 87 A ALt gl Yo .
O] &AM E FHNALY W& AFT ANE 7|F o7 ¢, (R-205-0008~2005) Emizit
4. 9] A}gH(Notices) .
DS EFEAE UEE AU L ARstel AL AL, Azl - % Uncertainty
2) frE71ztol A Tl A A28 A 7R A §r)sA L. Mame Activity i Achivity
5. Q15 #(Certified Values) 2 ¥ 8 % (Uncertainties) - 1 m ! - nn Y
CE T 24 ghobi(key)? AT (B Nud SR-85 602000 2.00
[T I S S I L 1) A e Y-8 1474 000 2.00
Am-241 | 158004 219] 50541  35.92[ 0.7 1.263 51 4.0% co-10% 9983 000 .00
Cd-109 461.9 0.4] 88034 3.66] _ 0.05] _ 6.930 280 4.0%
Co-57 271.81 0.04] 122.061] 8549 0.14 330 14 4.2% E;‘_H% EggHHH %Hﬁ
136.474] _10.71 0.15 - -
Ce-139 | 137.641] _0.020] 165.858] _79.90 __0.04] 397 6] 4.0% CE-139 13.000 2.0%
Cr-51 27.704]_ 0.004] 320.084] _ 9.89]  0.02) 41663 _1700] _ 4.1% i 1[I 1[I W
Sn-113 | 115.09]  0.03] 391.698] 64.97] _ 0.170 1,037 42| 4.0%
Sr-85 64.850] _ 0.007] 514.005] __ 98.5 04] 1357 55  4.1%
Cs-137 10976 29| 661.657]  84.99]  0.20 633 2] 4.1% ok C | Hel
Co-60 | 1925.23 0.29[1173.228] _ 99.85! 0.03 866 36| 4.0% ANCE elp
1332,492] 99.9826] 0.0006
Y-88 106.63] 0.05] 898.036] __ 93.7 03] 2041 82 4.0%
1836.052]_99.346] _ 0.025)
1) M. -M. Be et al., Monographie BIPM-5 (http://www,nucleide.org/DDEP_WG/DDEPdata.htm),

4 93 Wiz 2 WEdE A8 Fadolr] H7)d BHEE REEYREY.
DA FE L5 %, k=2

6) 2SS MO 7|XH WAL Zh(Activity)dt 2= (%Uncertainty) S %?J-':rl 23 Change HHEZ2 =2 8 &%t}
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Certificate File Editor - Untitled* — X
File Options Help

Title: |
Quantity: | unit(s) Assay date: I at I
Onginal Certificate: I Browse
Line
Nuclide: | Y-88 Half-Life: | 166 ¢ ¥ @D
" H M
Energy: 1836.01 oy Uncertainty: +/- I 004 ~ g
Emission Rate: I 1464.8612 gps or aps per unit quantity
Rate Uncertainty: +/- | 20001 o [T Use for Calib/INIT ?
Change | Delete l Clear I
MNuclide Energy (keV) Rate ZUncert Half-Life
AM-251 595540 182.
cD-109 88.032 371.3676 3 D
C0-57 122.063 277.0524 2.0110 270.90 D
co-57 136.476 34.3440 2.6237 270.%90 D
CE-139 165.850 251.4955 2.0524 137.66 D
CR-51 320.076 469.3825 2.5374 27.720 D
SH-113 391.688 410.8170 2.3164% 115.10 D
SR-85x 514.007 577.9200 4.6218 64.84 D
CS-137 661.650 591.5840 2.0182 30,172 ¢
Y-88 898.021 1376.7161 2.0453 106.60 D
C0-60 1173.216 1092.0000 2.0000 5.27 3
|

Co-60 1332.486 1092.0000 2.0000 5.27
y-88 336 1 b . 86 b . 6
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EMTICate rie ITor - ] . -
Certificate File Edit 23TMIX01536.CTF = ot
KRISS =7 B B D By g File Options Help
RANFA WS 2307-00340-001 Page 2 / 2 Pages |t2
Title: FM=0156
2| B = _ _
-l [iantity: 1 unitg] Azzay date; 20230501 at |1 220000 A
1. 2] 7)1 ¥ (F)| A 2= 51 e] o)
s waE oLl e =9 9E(07D Wls DS REEd Original Certificate: | Brawze
T4 KRISS 1 L. viejde] ¥ Aol g2 ni4t Al
L IETYROIeE
$= G}—‘?“;?‘l]'m-* EEE] Line
7] A F 2 2] g
e o Nuclide: AM-241 Half-Life: 158004 ; : ? Eﬂ
bl : ---(agar.
A A= X g/cm® .
u&;-ié?sod: é(%%;o;—o{ 00:00 Energy: 5954 Loy Uncertainty: +/- A3 o~ ¢
ERCIE E mizzion Fate: 5499352  gps or apz per unit quantity
L ;f;:t:‘i"*i"‘{’{fg‘;fi;ff]'?i;";iii' i el i -
Wit B ’ Rate Lncertainty: +/- 21033 o [ Use for CalibANIT 2
I S Chenge = Clea
5. X B
EES “]‘:2’7}(([)”%!}5_ 3% z].}n} “é}k_e\g” W AHE (Bg
Ll 4 3 1 =] Z (%, Al s 2) - = .
Am-241 158004 219 59.54 Eliﬁ:‘;; > 0.17 = }].SBI s 62 4.1% NUCIIdE Energ'lrl [kE"‘.‘II] Hate 4L|nl:ert Ha":-LII:E
Cd-109 461.9 0.4 88.03 3.66 0.05 7.408 300 4.0%
Co-57 271.81 0.04 122.06 85.49 O.l:! 444 18 4.1% n
Ce-139 | 137.641 0.020 1122&4% ;83(]) 8(1); 130 8 12% . ! 2
Sesitersed oond sossl el oul atersl tmel ao €0-57 122 081 37905756 210565 271.81 D
Sr-85 64.850 0.007| __514.00 98.5 0.4 1,467 59 1.0% CO-57 136_47h o7 _LL2h 2_0828 271.81 D
Cobo | 199853 029 Ti9505] o5 OaalToe 7y EE_; 39 ; ggﬁgﬁ Maﬁg.g:gg %|11 1an 13;%; g
1332.49]| 99.9826 0.0006 -
Y)““‘ 10003 " laaseer qq"i.Z o I Gl SH-113 391.5698 709.4724 2.0170 115.09 D
D M. 7?1,'9“?4 et 3L,u!'lgﬂ;graghizc;g?l\rl*i (hitp: e Inhb.fr/nuclear—data/nuclear-data-table/), SR-85 ci4.005% 1444 9950 20408 6. 85 D
DU E b e S £S-137 661.655 560 . 4795 2.0782 10963.80 D
wejo] 8% sle] B oz ALgale] WA wAlZl wAY Py, GREEAGATAL A& Eﬁ?gn 1$gg-gg§ }Hg'zggi g-ﬂﬁﬁg 1;%2-33 g
CO-60 1332492 10868177 20000 1925.23 D
¥y-818 1836.070 188459236 2.0002 106.63 D
AFC ol Ol o= Olgdis
e Neosiskorea 8) MEHO|| QU= Title x'”E) Quantlty (2), Assay date (7| TE)E o = SHC} 102
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Certificate File Editor?

Certificate File Editor - Untitled*

e ——

File | Options Help

e Neosiskorea

Report

Exit

Wiew Criginal Certificate

Half-Life:

|Incertainty: +/-

New bration Certificate file
Open... Assapdate: | 2040501 &t [O0:00:00
Save
Browse
Save 3:... L Q

Mg © v 0D
“ H
004~ o

aps of aps per unit guantity

MHuclide

T %
| Change

Energy (ket]

Rate

[ Use for CalibAMNIT 7

Delete

Zlncert

Clear

H alf-Life:

co-109 LE N EF I 3670 b 9743 LTIWIIIN ] 2
Co-57 122063 2970524 4. 0055 27090 0
Co-57 136476 34 3440 b 3455 2i0.90 0
GE-13% 165850 2514955 41012 137.66 D
SH-113 255120 12.2149 66073 11510 0
LR-51 320076 h69. 3825 ho4349 21,300
SH-113 391688 8170 4. 2395 115.10 D
SR-85 513,990 976054 40001 64 84 0
L5-137 661650 S91.5840 40091 n.1r v
Y-83 R 13767161 40229 106.60 D
CO-60 11732146 10920000 40000 5.27 %
1332 486 10220000 4_gonn ¥
; ; |

XtSEZ| 218K File O 52| Save as

=
=
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Eﬁ Certificate File Editor - 212MIX0139.CTF*

: TF — X
il i Ll
B save As >
XA IXI(D): CAMFILES ~| + & B3~
olE h SR LW g~
BKG 2021-11-08 &= 5:44 |
test 2021-11-01 2= 6:23 |
ST EEEFEE 2021-10-27 2= 3:45 o
| ] 14MIX107.CTF 2014-05-07 274 9:32 C
_] 21 1MIX0407_20mI.CTF 2021-09-29 278 1052 c
J 212MIX0139.CTF 2021-11-08 2™ 10:33 C
| ] 212MIX0140.CTF 2021-11-08 2% 5:18 C
| ] 212MIX1115.CTF 2021-11-10 2% 3:16 C
_-I 22TMIX0135(1L).CTF 2022-05-02 2% 517 C
1 CRM TEST TF 2N22.N2-22 QX 11-NA i
< >
I+ O1&(N): [212mIx0139
o EAmM: |Certificate Files (*.CTF) LI

Description: 211108

e Neosiskorea

07!
g
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Radiation Measurement System Total Solution
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File Opticns Help

m Certificate File Editor - 231MIX0156.CTF

Title: [31hl0156
Cuantity:

1 unitfz]

Azzay date:

2023-05-01  at |12:EIEI:EIEI &b

Original Certificate: |

Emizsion Fate:

Fate Uncertainty:, +4-

Energy (ke

MHuclide

Lire:
Muclide: Ah-247
Energy: 59541 oy

Half-Life:

Uncertainty: +/-

5439352  agps or aps per unit quantity
21033

150004 ©0Y
~ H
219 ,og

Delete

Zlncert

[ Use for CalibAMIT 2

Clear

Half-Life

Browvze

& D
M

e Neosiskorea

Co-57 122061 31957546 20565 211,81 D
co-57 136474 475524 2.4828 2181 D
CE-13% 165.858 343.5700 21006 137.64 D
CR-51 120.084 44128193 2.0102 2.0
SH-113 I 628 094724 2.0170 115.02 D
SR-8% S14.00% 1444 9950 2.0408 64 85 D
C5-137 661,655 S60.4795 2.0782 10263.80 D
v-88 128042 17774889 20255 106.63 D
CO-60 1173.228 10454294 2.0002 1925.23 D
CO-&60 1332.492 10468177 2.0000 1925.23 D
Y-8 1836.070 1884.5236 2.0002 106.63 D
TikQl 1T ol o35 Sk A O
1) It ME0| 2A=EEH T2 S| Mgl s =ela &= ULt T
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M = | CAMFILES
= o EEH7| = Eﬁ
= wo A2 =2At L
ZHEI|N| SAF EWEY e ey Lt ols =i AHl 0l
Ty [ 5= 72 2A27 o ax- - wp)
= 2
«— v 4 > L HFE » 2™ O0AT (C) » GENIEZK > CAMEFILES
A o= a
I EHET
N BKG
I BtEF = »
CRM
§ jezc »
test
=-PE .
= =M ” [ 14MIX107.CTE
= AR » ] 211MIX0407_20mI.CTF
CAMEFILES [ ] 212MIX0139.CTF
GC3018 ] 212MIX0140.CTF
GC3018 L1 212MIX1115.CTF
GC2018 [ 221MIX0135¢1L).CTF
[] 2021_PT_KORAD.NLB
& OneDrive ] AD.NLB
WL H=H L] ANSI_GammaGuru.NLB

12) '2Z4LC|A3 (C) » GENIE2K » CAMFILES' Sl

e Neosiskorea

Mz s
v O

A 5
st

U

F}

2021-11-08 2% 5:44
2021-10-27 2= 345
2021-11-01 2% 6:23
2014-05-07 27 9:32
2021-09-29 273 10:52
2021-11-08 23 10:33
2021-11-08 2= 5:18
2021-11-10 2= 3116
2022-05-02 2% 517
2021-11-30 2= 3:37
2009-07-21 27 9:02
2005-04-28 2% 2:25

LA
—_

(S5]

BEOM 48

@ s €7 - Has o=
= x| A= &
S8 e DN @ um
- edAEE
27 A8
O CAMFILES A4

2E 37
oty =G
o =M
ot =M
CTF ot 6KB
CTF ot BKB
CTF - 6KB
CTF oty 6KB
CTF ot BKB
CTF o+ BKB
LB T 39KB
LB ohY 1,337KB
LB I 113KB
of mte= =tolgh = QUL
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2= u’d(Efficiency Calibration)?

D2 X AR SR E A0 BBo| YASTS THEY 2A)o}y| g DY
QU 8 EFMYUC| AHEHS £ ¢ = ASAN| 7IE YASTI H| D

File MCA Calibrate Display Analyze Edit Options Datasource Help

o || W | @]l Wwfw[Q=|+] =[o|s|H]ES]

Idle | Channel: 3969 : 1453.0 keV Counts: 1150 Preset: 80000/30000.00
Acquire

I ||

|_Expand off |

[ Ciear 1]
ROl Index:

=1 =]

Datasource
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2= u’d(Efficiency Calibration)?

iNEOSISKOREA

Radiation Measurement System Total Solution

File MCA | Calibrate | Display Analyze

Zu L3

b
B

|

Idle
Acq

Expa

It

Setup...

Energy Only Calibration...

Energy Coefficients...
Energy Full
Energy Recalibration...

Energy Show...

Edit Options Datasource Help
Q=+ —|a|=

Counts: 1150

|£|I Peak-to-Total
Peak-to-Total Show...
Datas
| Efficiency 3 By Certificate File...

Efficiency Show...

Gain Evaluator..
Auto Gain Adjust...

File Gain Adjust...

Load...

Store...

By Muclide List...
By Calibraticn File...
By Entry...

By [S0CS/LabS0Cs
BY 15

S Lalrol iAo

3) Open Certificate File &0 A O/2| =0

e o e Neosiskorea

i CalibrateM|++2| Efficiency B By Certificate fileg = 2|tC}.

= TGoen Corticata Pl
IHm: | 1000mL | & B eF B

= “FiS} Lt (=R
O E TET ER 73

__| 212MIX0139.CTF 2013-08-22 @# 11 CTF 2

o
=

4 1
LH OIE(M):

Ik AT
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|Certificate Files (= CTF)

[ Append to Existing Calbration
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2= u’d(Efficiency Calibration)?

Efficiency Calibration X
Energy Peak. Edits:
=0 Efficiency Error [%] _ .
Erergy: [ 5954 kel Accept
59‘ 5# o.ononn n.0on
j.doood 0. 01 — [ S =+
122206 000000 0.00 4) EfflClency Calibration JtI-O| ElﬁEOﬂ -E'—jg Energy (keV)7f £ %Iu_xl %II-OI_I °|_H:|'
ey pme b T
331"?5 ﬂ ﬂﬂﬂ Efficiency Calibration X |
- E nergy Peak Edits: (o: k=1 ey Ol %
cia.01 0.000 ke Efficiency  Enor (%) S 5) Mo X[ ef DX HZS LI+0] w7dSH7| 2/dH
$98.04  0.000 . . (|1 ' - “
isiasmmenl | i3 ploooon oo eicenc:  136.48 keVE M EH = Cross Over HHES S 2oLt
T i ||y [ |
El [OEE-0eEr
320.0 n.o000n 0.00
EE%EE EEEEEE EEE [~] Efficiency Calibration X
[ Perfarm Cascade Corec - - - Energy Peak Edits:
§26.04  0.00000 0.00 kel Efficiency  Enrar (%)
1173.23 g.00000 0.00 Erergy: F9.R4 kel Accept
T || A - B
. . - 83 . 0274] . E ffici P
1P L P
- - Error (%] Chass
165.86 0.03623 2.M 207 TOEE-0VEr
320.0% 0.0227¢8 206
[ Perform Cascade Correction 231 Lﬂ ﬂ:m;gg %:g;
g thE
oK. Cancel Show... 117323 0.00783 2.0 |
i 1332_4% 0.0070¢8 2. 4
183607 0.00551 .00
> r
r
ECS 2|5 |: o) ol
6) Auto HHES S=I5tH 2= o4 X|0f CH3t Efficiency2t Error(%)2f0| & =Tt | Sty Boms
(1] 4 | Cancel | Show... | Help | | | ze-results
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' ’d (Efficiency Calibration)?
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Radiation Measurement System Total Solution
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(] | Help

" Interpolated
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] |-
AMEaae]
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2= u’d(Efficiency Calibration)?

Gamma - Z=42 1000mL 130815 CNE D

File MCA [Calibrate | Display Analyze Edit Op

. HE 21 | CALFILES | cf B~
=l Setup... —

U= TETH 2R

am Be2820_pt.cal 2008-11-25 @A 10...
Acq Energy Coefiicients... & Be3825_pt.cal 2008-11-25 @7 11..
am BeS030_pt.cal 2008-11-25 @F 11..
& D90_pt.CAL 2008-11-25 = 3.
& Example.CAL 2008-11-26 2= 2.
am GC10xx_pt.CAL 2008-11-25 2= 1-..
am GC20xx_pt.CAL 2008-11-25 2= 1-..
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1 | m

I
Efficiency y T+ 0= (M): ||212|v||xo139 | \ﬂl
A
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Gain Evaluator... EEEH)
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Load... ——— — )
Store...

9) 22w’ HO|HE Tt (*.CALE X &5t7| Il CalibrateM|+2| StoreE 2 &9t
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Radiation Measurement System Total Solution

Gamma - #FHE1000mL 1 '. oad Calibration F

File MCA [Eallbrate] Display Analyze Edit Op

SET 2
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E
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Radiation Measurement System Total Solution

=M ZAa} =Ql(Analyze)

=8 & AHEY OiYs £4otd 21 Report LY.
Helo

File MCA Calibrate Display Analyze Edit Options Datasource

oo | 0 W | (| [0 WullQl=(%| - |d]|S(RIS
Idle | Channel: 424 : 1565.2 ke¥ Counts: Preset: 80000/80000.00
Acquire
(= =} o|& =
e ] 1) 244 A1t 2012 Q8 Report & B
xpand Off
Y W U N
ROI Index:
[ |
Datasource
ml (M i L =
MARKER INFO
Left Marker: 78 284 keV PwHM. PWTH: 0.000, 0.000 ke
Next Right Marker: 86 : 31.3keV Gauszian Ratio: 0.000
Centroid: 24 : 306 keY ROl Type:
en;lc:a: 16970 ?3.3;% Integl£:e281988
= 74 I.
=M A} Report &
For Help, press F1 Execution Status:! ready
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22l (Peak Locate)

AEOSISKOREA

Radiation Measurement System Total Solution

Edit Options Datasource Help

1 Execute Sequence

2 Abort Sequence

A Acquisition

[

B Peak Locate

1 Unidentified 2nd Diff....

Preset: 80000f80000.0

Y W

C Peak Area

D Area Correction

E Efficiency Correction
F Muclide Identification

G ParentDaughterCorrection. ..
H Interactive Analysis...

I Detection Limits

J Post NID Processing

K Reporting

L Save Diatasource...

-

-

2 VM5 Standard Peak Search...
3 User Specified...

4 Library (Gamma-M]...

5 Library (Simple)...

6 Library Correlation NID...

FwHM, P& TH: 0.000, 0,000 keV
Gausszian Ratio: 0.000

ROI Type:

Integral: 261386

A
=273

=

Search Fegion

Start channel:

—

a132

Stop channel:

Significance threshold:

——

Tolerance: 1.00 kel
+ Energy " Pw/HM
Cancel | Help |

[ Add to existing results
v Generate Report

7] 28l AnalyzeM|++2| Peak Locate » Unidentified 2nd DifferenceE 2
17 = M HeUel o/=20f cisf M & =T

@ Significance threshold : I|32| ZIH0{ R & 2F (LS| 8F 10~20, 2EA|E =4 A| 3~5)

* 1| 3 2] ContinuumO| 10,000 Counts

i thresholdE 52

MX
=

et

® Tolerance : I|3A2| 5|8t + & 4fe= ME
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2M Z3} 29l(Peak Locate Report)

INEOSISKOREA

Radiation Measurement System Total Solution

ok ok ok ok koA koo Ak ok ok ok ok b ok o ok ok ok ke o ke o ok o bk ok o ke o ok o o ok ok o ok o

ok ok PELAEK LOCATE REPORT Aok ok
R R kK Ak A A A A A

Detector Name: DETO1
Sample Title: 212MIX0139
Peak Locate Performed on: 2022-05-10 8:34:1¢ PM
Peak Locate From Channel: 50
Peak Locate To Channel: 8192
Peak Search Sensitivity: 20.00
reak Centroid Centroid Energy Peak
No. Channel Uncertainty (keV) Significance
1 81.22 0.0835 2%.4¢6 111.43
2 163.42 0.0508 59.57 225.08%
3 241.11 0.0412 88.0z2 324.20
4 333.99 0.0351 122.05 420.30
5 373.40 0.0775 136.48 87.34
3] 453 .62 0.0345 165.86 414 .21
7 697.28 0.0874 255.10 62.45
8 574.77 0.0171 320.11 1479.85
9 1070.15% 0.0269 35%1.69 568.71
10 1404.20 0.022¢ 514.0z2 751.00
11 1807.38 0.0287 6el.68 417.93
12 2223.48 0.0709 514.07 64.98
13 2452.74 0.0214 898.03 6%1.63
14 3204.15 0.0263 1173.21 417.25
15 3el1l8.67 0.0737 1325.00 36.62
16 3639.08 0.026¢€ 1332.48 393.74
17 5014.32 0.0215 183€.06 524.07
18 6843.05 0.0737 2505.65 38.81
19 T466.8¢6 0.0567 2734.03 64 .32
-
? = Adjacent peak noted
Errors quoted at 1.000 sigma

e o e Neosiskorea
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o3 HX A (Peak Area) T T W == =

Edit Options Datasource Help ‘ Pge;k,tﬂz::ni:?m 1| v %% I_Zriti-:al fovel test m
: [ Use fixed Pu/HM
1 Execute Sequence I = Stop channel: lr ¥ Use fixed tail parameter
2 Abort Sequence 30 Preset: 80000780000 ™ Fit singlets
A Acquisition » Contirwurm: 4 Channels [ Display ROls
I R ' Channels ™ FudHM Iv Reject zera area peaks
C Peak Area 8 1 Sum / Non-Linear LSQ Fit.. Continuum function: Step | I
L Al L_L,-IIELLIL,-H L LILTaly VaalTirTia=Tvl]...

E Efficiency Correction k

Residual Search \
[~ Perform Search Threzhald: \
bl ivirt e semarabine (FatHbBAT
V4

@© %A EE XDfste T30k M
@~@ SHO A T|g Al ME Z oi2tofEof ofsl ol E

F Muclide Identification b

G ParentDaughterCorrection...

H Interactive Analysis...

I Detecticn Limits 8 @ N3g 4% &= o3x Og

J Post NID Processing v PWHM, FWTM: 0,000, 0.000 ke ® 2™ EHMO| O3 ROI C|AE 0]

K Reporting » Hoy paon fatio: G000 ® Zero peak area I3 91 AL peak result tableOf| Al AHH| |
SR e Integral: 261366 H Cancel | Help | Execute |

3) Locate=! m|30| HANZ AXSHY| 2|8 Analyze|'+2| Peak Area » Sum/Non-Linear LSQ Fit Setup= = &Lt
@ Continuum : |3 2| HLXHEEZ FO[ot7| flsl &EF £2| A2 =& Lt
@ Continuum function : 2HERO| AR IS My L= AlH &2 HETILS
‘ol 20| AjHOR BHSY Linear, T30 QEZHC} AZ0| & StepS MEBIT}.
® ROI (Region Of Interest) Limits Determination : &=
* Max. Num. FWHMs between peaksO| Y& k|= 2f L0l |37} Q2™ ZHO| A= Q4.

* Left/Right0il Y= E|= 2tof| 2fsi ROIC| X2 37|17} 27 EIC}
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2M Z3} 29l(Peak Analysis Report)

INEOSISKOREA

Radiation Measurement System Total Solution

T A T R S

Eok ok ok PERAREK ANALYSTIS REPOERT Eok kK
R R R R R

Detector Name: DETOI1
Sample Title: 212MI¥0139 1 x4 1
Peak Analysis Performed on: 2022-05-10 8:36:56 PM A
Peak Analysis From Channel: 50 Peak Area E% IOE
Peak Analysis To Channel: 8192
FPeak ROI ROI Peak Energy FWHM Net Peak Net Area Continuum
No. start end centroid (keV) (keV) Brea Uncert. Counts
1 19— g4 §1.22 29.46 0.74 B.53E+004 &55.72 1.38E+005
2 159- 167 163.42 59.57 0.89 4.39E+005 1183.21 4.51E+005
3 236- 245 241.11 88.02 0.%1 ©5.98E+005 13¢64.36 5.61E+005
4 329- 338 333.99 122.05 0.94 E.36E+005 1473.55 5.93E+005
5 368- 378 373.40 136.48 0.%5 1.01E+005 1276.17 6.40E+005
3] 445- 458 453.62 1e5.8¢e 0.9 5.17E+005 1e€29.23 7.31E+005
7 692- 702 697.28 255.10 1.05 4.9%6E+004 S07.40 3.25E+005
8 8e8- 880 874.77 320.11 1.11 7.44E+006 2857.21 2.76E+005 ﬁ*.' 7:|—II_ 7k
9 10€&3- 107e¢ 1070.19 391.69 1.15 1.05E+006 1202.66 1.43E+005 Ly | EJ- HA
10 1397- 1410 1404.20 514.02 1.23 1.68E+006 1417.75 1.21E+005
11 1800- 1814 1807.38 66l.68 1.36 5.71E+005 936.92 1.07E+005
12 2215- 2231 2223.48 814.07 1.44 2.50E+004 468.0¢ 6.20E+004
13 2444- 2460 2452.74 895.03 1.458 1.48E+006 1295.95 6.47E+004
14 3155- 3213 3204.15 1173.21 1.65 G5.41E+005 822.3% 4. 00E+004
M 15 3605%- 3648 3618.70 1325.01 1.71 2.37E+004 19%6.¢c4 2.53E+004
m 16 3609- 3648 3639.12 1332.49 1.72 4.9%0E+005 711.04 2.62ZE+004
17 5003- 5024 5014.32 1836.0e 1.87 B.91E+005 961.23 5.6ZE+003
18 €832- 6854 ©6843.05 2505.¢65 2.10 5.67E+003 113.55 1.87E+003
19 7454- 7479 7T46€.86 2734.03 2.37 1.45E+004 123.98 1.95E+002
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet *E-IE'°:| / 7| EI' xo-IE
Errors cuoted at 1.000 sigma

e o o \eosiskorea
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neosiskorea | 4. GENIE-2000 =2 71 7H

ROI (2H4)) ¥

Radiation Measurement System Total Solution

Gamma - CRM_212MIX0138_1000mL_80000s_211101.CNF*

File MCA Calibrate Display Analyze Edit Options Datasource

Help
o || ] S =] —|o[5] WS

-
Counts: 100075 Preset: 80000/80000.00
Acquire

Expand Off

ROl Index:

L1 [

[T
= O XNAH
= - 171

(single peak), LA (multi peak) 2 2 HA| =L},

NUCLIDE INFO
PWHM: 1.724 ke Area: 522535 W0.16%
Muclide: CO-60 Half-life: 5271y
Energy: 1332.5 ke Yield: 100%
Activity: 872706 Bg

For Help, press Fi

e o e Neosiskorea

Execution Status: ready
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Ui 22 E B8 (BKG Subtract)

Edit Options Datasource Help

1 Execute Sequence

2 Abort Sequence
A Acquisiticn

B Peak Locate
C Peak Area

-

oM = AR At SE
AL,

D Area Correction

Preset: 80000,

1 5td. Bkg. Subtract...

E Efficiency Correction
F Muclide Identificaticn
G ParentDaughterCorrection...

H Interactive Analysis...

I Detection Limits

1 Post NID Processing

K Reporting

L Save Datasource...

« 28 BY MEHY

e Neosiskorea

2 Ref. Peak + Bkg....

PwHM, PwTH: 0985, 1.90;
Gaussian Ratio: 1.054

ROl Type:

Integral: 4675674

|'OI-

ZUo0| A 22 E

.. Setup for Standard Bk

B ackgraund Subtract

v “Yes

|CAGENIE2K\CAMFILES1000mL 41000

Tolerance:

* Energy

m ke

|E IJze Stored Background

|v Generate Repaort

Help |

iNEOSISKOREA

Radiation Measurement System Total Solution

= Wi=0{0F A|2 X}H| 2]

[v 95% Critical level test
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2M Z3} 29I(BKG Subtract Report)

S
a1

INEOSISKOREA

Radiation Measurement System Total Solution

Ak A A A A A AT A A A A A A A A A A A A A A A A A A A hkkhdh ko k dd ok d a3 o o ook o oo o o o o o o

kA Ak BACKGROUND SUBTRACT REPORT ok Ak
e e e o ok ok e e e e ok ok e e e o ok e ok ok ok e e o ok e e ok ok ok e o ok e e ok ok e e e o o A ok ok ok e
Detector Name: DETO1
Sample Title: 212MIX0139 —
Peak Analysis Performed on: 2022-05-10 B8:34:1¢ PM BKG .u.I'OEI %E IC-JE
Env. Background File: C:\GENIE2R\CAMFILES\Neosiskorea BEG_CEM
reak Energy Original Orig. Area BAEmbient Backgr. Subtracted Subtracted
No. (keV) Lrea Uncert. Background Uncert. Lrea Uncert.
1 29.46 B.53E+004 €55.72 5.53E+004 €.56E+002
2 59.57 4.39%E+005 1183.21 5.Z21E+002 2.2Z8E+001 4.39%E+005 1.18E+003
3 868.02 5.98E+005 1364.3¢ 6.71E+002 2.59%9E+001 5.9%7E+005 1.3€E+003
4 122.05 ©8.3€6E+005 1473.55 3.71E+002 1.9%3E+001 8.35E+005 1.47E+003
5 136.48 1.01E+4005 1276.17 4_.36E+002 2.0%E+001 1.01E4005 1.28E+003
& 16€5.86 9.17E+4+005 1629.23 4_.30E+002 2.07E4001 9.17E4005 1.63E+003
7 255.10 4.9¢E+004 S07.40 4.96E+004 9.07E+002
g 320.11 7.44E+006 2857.21 2.51E+002 1.58E+001 7.43E+00&6 Z.8€E+003 = *_I 74 7"
9 391.69 1.05E+006 1202.¢6€ 2.3%9E+002 1.55E+001 1.05E+00&6 1.20E+003 i E'TI- HA
10 514.02 1.68E+006 1417.75 §.09E+002 2.84E+001 1.6€83E+00& 1.4ZE+003
11 €61.68 5.71E4+005 936.52 7.80E+4+001 8.83E+000 5.71E4005 9.37E+002
12 814.07 Z2.50E+004 468.06 2.50E+004 4.68E+002
13 898.03 1.48E+00€ 1295.85 95.70E+001 9.85E+000 1.48E+400&6 1.30E+003
14 1173.21 5.41E+005 B822.39 8.20E+001 9.06E+000 5.41E+005 &§.2ZE+002Z2
M 15 1325.01 2.37E+004 196.¢4 2.37E+004 1.9%7E+002
m 16 1332.49% 4.%0E+005 711.04 3.80E+001 €.16E+000 4.9%0E+005 7.11E+002
17 1836.06 B8.9%l1E+005 961.23 2.70E+001 5.20E+000 8.9%1E+005 9.€6lE+002
18 2505.65 5.67E+003 113.55 5.67E+003 1.14E+002
19 2734.03 1.45E+004 123.98 1.45E+004 1.24E4002
M = First peak in a multiplet region
m = Other peak in a multiplet region A n:'
F = Fitted singlet =20 / 7 E IJE
Errors guoted at 1.000 sigma

e o e Neosiskorea
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2= Y (Efficiency Correction)

2K BHO| At ' 4 O39 25 EE%s Y

Edit Options Datasource Help

1 Execute Sequence roily §|
7 Abort 5
2 Abort Sequence 3851 Preset:
A Acqguisition 3 — ‘
| Efficiency Correction Setup —
B Peak Locate 3
C Peak Area 3 .|
D Area Correction 3 Efficiency Calib. Type: -
E Efficiency Correction r 1 Standard ..
F Muclide Identification 3 2150CS... [v Generate Report
G ParentDaughterCorrection... Cancel | Help |
H Interactive Analysis...
I Detection Limits N ; !
1] Post NID Processing 3 FWHHM, PWTH: 0.
K Reporti . Gaussian Ratio: 1.
eporting ROI Type:
L Save Datasource... 4 Integral: 4675674

5) 22 282 {5 Analyzel| 2| Efficiency Correction B StandardE = = ot}
* Dual : 0|5 28 H¥ #A|4H0] A EC
* Linear : M2 88 27 AHLto| =™ EICE

* Empirical : 22| 28 53 A 40| A E L,

e o e Neosiskorea &
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2M A1} 29l (Efficiency Report)

INEOSISKOREA

Radiation Measurement System Total Solution

Ak Ak Ak kA Ak Ak hh Ak dddkk ko odd ki ko o ok ok o o e ok ok o o o o o o A ok ok o o o o kR ok

ke PEAK EFFICIENCY REPORT ke
A A A kR A A A A A A A A A A A h A A R Ak A A A A A A A A A kA A A A A A A A AR
Detector Name: DETO1
Sample Title: 212MIX0139
Peak Rnalysis Performed on: 2022-05-10 8:36:56 PM
Peak Energy Net Peak Net Area Peak Efficiency
No. (keV) Area Uncertainty Efficiency Uncertainty
1 29.4€ B.53E+004 655.72 1.10E-004 6.80E-005
2 5%.57 4.3%E+005 1183.21 1.21E-002 2.51E-004
3 88.02 5.9BE+005 13e4.3¢ 2.9eE-002 7.12E-004
4 122.05 ©8.3€E+005 1473.55 3.65E-002 6.27E-004
5 136.48 1.01E+005 1276.17 3.68E-002 6.37TE-004
3] 165.86 9.17E+005 1629.23 3.63E-002 7.Z28E-004
7 255.10 4.9%eE+004 907.40 2.68E-002 6.23E-004
g8 320.11 7T.44E+00€ 2857.21 2.27E-002 3.88E-004
9 39%91.6% 1.05E+00€ 120Z.¢66 1.96E-002 2.36E-004
10 514.02 1.e8E+00€ 1417.75 1.59E-002 2.03E-004
11 66l.68 S.T1E+005 936.92 1.31E-002 1.78E-004
12 814.07 Z2.50E+004 4e8.06 1.11E-002 1.36E-004
13 §98.03 1.48E+00€ 1255.855 1.03E-00Z2 1.Z21E-004
14 1173.21 5.41E+0053 B22.39 8.2BE-003 1.10E-004
M 15 1325.01 2.37E+004 196.64 7.52E-003 1.05E-004
m 1& 1332.4% 4.9%0E+005 711.04 7.49E-003 1.05E-004
17 183e.06 B8.91E+005 561.23 5.83E-003 1.Z20E-004
18 Z2Z505.e3> 5.6T7E+003 113.55 4. 63E-003 4_0ZE-004
19 2734.03 1.45E+004 123.98 4,3€E-003 5.26E-004
M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet
Errors gquoted at 1.000 sigma

e o e Neosiskorea
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Radiation Measurement System Total Solution

TEH/7Hd B7(NID plus interference Correction Set up)

Edit Options Datasource Help

1 Execute Seguence

2 Abort Sequence

A Acquisition

B Feak Locate

C Peak Area

D Area Correcticn

E Efficiency Correction

" | HE
985 1 Preset: 80000
' |

I 1
x|

F Muclide Identification

G ParentDaughterCorrection...

H Interactive Analysis...
I Dretection Limits

J Post NID Processing
K Reporting

L Save Datasource...

6) & T 8/7HaI 3
- NID library : 248

e o e Neosiskorea

» 1 Tentative MID...

2 NID wf Interf. Corr....

3 NID...
} .
b FPwHM,. Po'TH: 0,935, 1.902
R Gaussian Ratio: 1.053

ROl Type:
4 Integral: 4675674

3 ™S {sh AnalyzeMl+
library It 2= 44 EAOHCE,

. MID plus Interferent

MID range
Start channel: 1 Stop channel: a9z
MID library: |E:\GENIE2K\I:.-'-\M FILE 5&nalyzs LIB.NLE Select... |

— 1 Pt iy

x

v Perform MDA Test I Inhibit Acg-Time Decay Corection

Tolerance: 1.00 ket HID Confidence 00
threshald: :
 Energy € Pu/HM MD# Confidencs 5
. 5.00
factar:

Cazcade corection

Caincidence |E:\GENIEEKKD&MFILES\coi_Iib.ch
librany:

I

Geometry | Select...
Caompozer file
[*GEO]:

—

I Perform cazcade comection [~ Use ISOCSALABSOCS Taotal efficiencies

v Generate FReport

Execute

Cancel Help

©| Nuclide Identification » NID w/Interf. Corr..2 S 2IStC}
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2! (Nuclide Identification Report)

INEOSISKOREA

Radiation Measurement System Total Solution

A A A A A A e e A e A Ak e e ok ek Ak A e ok e ok ok o A kA ke A e e e e e ok o e e e A A e e e ok Ak A e A o ok ok A

E E P OR T
e A e ke e A A A o ek e e A A e e e A o o ek e o o A e e o o o A ke ke o o e e e o o A A ko e o ke e ke o o A e ko o e o o e ke e o o Ak

Ak ke kA N UCTLTIDE

I DE NT I F I CATTION

A A A A

Sample Title:
Nuclide Library Used:

212MIX01359

C:\NGENIEZRENCAMFILESWCREM. NLB

IDENTIFIED NUCLIDES

Nuclide Id Energy Yield
Name Confidence {keW) (%)
CR—51 1.000 320.08* 9.89
cCo—57 1.000 122 .06* 85.49
136.47* 10.71
Co—c0 1.000 1173.23% 95.85
1332 .45*% 95.98
SR—85x 1.000 514 .01* S8.50
¥—88 1.000 g898.04* S3.70
1836.05% 95.35
CDh—10% 1.000 88.03* 3.66
SN—113 1.000 391.70* o4 .97
os—137 1.000 ccl.GE* 84.99
CE-13%9 1.000 165.86%* 75.90
2AM—241 1.000 59.54%* 35.592

FWwdkEdE DWWk

Actiwvity
(Ba /kg )

-22273E+004
-35178E+002
-20283E+002
-1820353E+002
-18680E+002
-34850E+003
-93162ZE+003
-93465E+003
-82250E+003
-04039E+003
-41840E+002
-97494E+002
-26003E+003

Activity

Uncertainty

[ B Wk e o=

-25376EBE+002
-81145E+000
-20553E+000
-02433E+001
-15208E+001
S81177E4+001L
-35826E+001
-97448E4+001
-91Z2297E4+002
-22012E+001
-93408E+000
-01087E4+000
-692439E+001

.
B =
Energy Tolerance

= Energy line found in the
= Energy line not used for

1.000 kev

Nuclide confidence index threshold

Errors guoted at

1.000 sigma

spectrum.
Weighted Mean Zctivity

= 0.30

m Zf 249| o|0|

«: AHEY Ao ST oL4X| 2ol WANCHS EA

@ @ : NID 2M0ll= ALEEXIAXIT, 7H5 3
® Energy Tolerance : NID 2 A| 5|8

£
® Errors quoted at 1.000 sigma : 22 A 4H0| AI2E

e o Neosiskorea

[=]
e

=
s

xf

@ Nuclide confidence index threshold : &=

MY

o] Al
— =

=AM E Hel=lAS F

oX
M
J
S
0=
ik

1x

HI

19
I>

F
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neosiskorea . 4. GENIE-2000 22134 F4 e

=M A1} 29l (Nuclide Corrected Report)

B T T S S T S S S S S S S A A A A A A A A A At At S S S S S S SO S T S S T S S S A A A A A A i A g A S S W W i W R

A b b AR
R R R R :JI.: -J.-:T-A- T * ? * T‘A f‘ * ? -J.--B;.-.-J.- ? -J.-:T-A- fJ.: * ? & Ak fJ.: * ?A T‘A T‘A ? J.CJ 5. e1&g(Certified Values) ¥ ¥ 8% (Uncertainties)
43 ¥hzh7) ()Y Z8 HobH(keV)Y 4 A5 (Bg)
Muclide Wt mean lﬂ’y;-ﬂ %QE Oﬂl-IZ] %iﬁ(%) - ‘%A}%‘: T &QE"”
Ruclide el Activity 5m—2*1‘1 1;)8904 219 b%{.ﬁfﬂ 3:5.92 0.17 l,.).{fl-j 51 4.0%
Name Confidence (Ba /kg ) (:(1—1(39 ilhl..ii 0.4 '8.‘3.034 NJ.Gﬁ QAOS 6.?}0 280 4.0%
Co-57 271.81 0.04] 122.061 85.49 0.14 330 14 4.2%
CR—-51 1.000 4_.222733E+004 136.474 10.71 .15
Co—-57 1.000 3.302024E+002 Ce=139 137.641 0.020] 165.858 79.90 0.04 397 16 4.0%
co-&0 1.000 8.184305E+002 Cr-51 27.704 0.004] 320.084 9.89 0.02] 41.663 1,700 4.1%
SRooeE T-ooe TooinsooErYs Sn-113 115.09 0.03] 391.698]  64.97 0.17] 1,037 42l 4.0%
cD—-1009 1. 000 6. 892S0SE£003 Sr-85 84.800 0.007] 514.005 98.5 0.4 1,357 55 4.1%
SN-113 1.000 1.040321E+003 Cs-137 10976 29] 661.657 84.99 0.20 633 26 4. 1%
cS—-137 1.000 6.412403E+002 Co=60 1925.23 0.29]11173.228 99.85 0.03 866 35 4.0%
CE-13% 1.000 3.974241E+002 1332.492| 99.9826] 0.0006
AM-241 i1.000 1.260033E+003 Y-88 106.63 0.05] _898.036 93.7 0.3 2,041 82 4.0%
p— - - - 1836.052] 99.346 0.025
}; _ ﬁzziigz ;Zjgzi;doiyazh:ngiEZi?;EZ; 1) M. -M. Be et al., Monographie BIPM=-5 (http://www.nucleide.org/DDEP_WG/DDEPdata.htm),
@ = Nuclide contains energy lines not Zt 9 Fo vy 2 WEEE ARE 3)’—1—%0]01 7] B8 B899
2) AR ST F 95 %, k=2
Errors guoted at 1.000 sigma I

m Zf 24-9| o0

@ ?7: 80T 2M0M 7HY 5at HE F 0184 +Holl A+ E F0| AS F EA(DIE L84 E0| ¥E F ofLh
@ X: 7Hd 2af HFof| o5 EMoM m3 2 QUHE[X] 2 HF0| A= B2 A
® @: 31T AF0| 715 Ea A0 ALEE[X| 842 oUX| 2tQlS =Eelstn A= B HA

e o e Neosiskorea &
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neosiskorea | 4. GENIE-2000

‘ (FH|2AIA 2|0}

BAR - F ASAAE TR Y

T BA

ME N2
2043

D2 2N

GA122 RN RET RAT D 3390W T 1011 (P X)R)

TEL D42-439 6541 - 20 / FAX 042.489.6534

(O2E04) MPNBA BROQEFF MO 2905 (PUAR a2 FTUERT

AR ATSEEEE B

UTHT : 212MIX0139 (1L)

ZIE&¥ : 2021-11-01

Activity Test(E 23 ) - 28 o |2

= & S M A= (Bq) 53 YA SR (Bq) X} (%)
Am-241 1.263 -100.00
Cd-109 6,930 -100.00
Co-57 330 -100.00
Ce-139 397 -100.00
Cr-51 41,663 -100.00
Sn-113 1,037 -100.00
Sr-85 1.357 -100.00
Cs-137 633 -100.00
Co-60 866 -100.00
Y-88 2,041 -100.00

INEOSISKOREA

Radiation Measurement System Total Solution
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neosiscorea . 4. GENIE-2000 2213 74 Y 2o 9

2 M Al #9l(Unidentified Peaks)

ek Ak kR Ak UNIDENTTITFTITETD PERARES Rk kAR Ak ok

Peak Locate Performed on: 2022-05-10 B8:34:16 M

Peak Locate From Channel: 50
Peak Locate To Channel: 5192
Peak Enerqgy Peak Size in Peak CPS Peak Tol.
No . (keWV) Counts per Second % Uncertainty Type Nuclide
1 29.4¢ 1.0662E+000 0.77
7 255.10 6.1952E-001 1.83 =M Aqt ZF
12 814.07 3.1212E-001 1.87 D-EscC.
M 15 1325.01 2.9654E-001 0.83 S-EscC.
18 2505.65 7.0848E-002 2.00 Sum
19 2734.03 1.8186E-001 0.85 Sum

M = First peak in a multiplet region
m = Other peak in a multiplet region
F = Fitted singlet AE'|D°=|/7IEI- xo-IE

Errors quoted at 1.000 sigma

NID 242 AFEE|= library Y2 7|E2 2 2M0| O|FOX| 7] MZ20| SHE libraryOfl EXHSHK]

A
AR 24 =l O3 = Unidentified peaks reportE Sdlf 2l & = QUCH

e o e Neosiskorea &
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StAl(MDA) 2ol

iNEOSISKOREA

Radiation Measurement System Total Solution

Analyze Edit Options

1 Execute Sequence

A Acquisition

B Peak Locate

C Peak Area

D Area Correction

E Efficiency Correction
F Nuclide Identification

G ParentDaughterCorrection...

H Interactive Analysis...

b

Datasource Help

| 58]

795

Preset. 50001

v

| Detection Limits > | 1 Currie MDA... |
0s rocessing ) 2 KTA MDA...
K Reporting > 3 1S011929 MDA...

L Save Datasource...

B A |

7) 8= oA |(MDA)

- Use variable MDA constants :

e Neosiskorea

212 2/l Analyzel|
- Perform variable ROl widths : MDA ROIQ]
MDA A&t Al AFEE|=

Integral: 11203%

=)

=S IRE

Minimum Detactable Activity (MDA) Setup

Confidence Factor:

[ Pefaorm varable ROl widths:

[ Usze varable MDA constants:

2.7

Cazcade corechon

2.00

4.E5

Coincidence
library:

|E: WGEMIE2EACAMFILE S hzoi_lib.clb

Geometry |
Compozer file:

-

Cancel |

Help |

e
=

[v [Generate Beport

S} &}

4% 343

O| Detection Limits p Currie MDA...E
(A" Al 1.25 & &)

i 7S MK

s st
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neosiskorea . 4. GENIE-2000 22134 &4 o A

2M Za} 292l(Nuclide MDA Report)

B B R R

Rl N U CL IDE M D A FE E P OCRT Rl
B B R R

Detector Name: DETOL
Sample Geometry: SC3018
Sample Title: 212MIX0139
Nuclide Library Used: C:\GENIEZEMNCAMFILES\CEM.NLB
Nuclide Energy ¥Yield Line MDA Nuclide MDA Aoctivity
Name (keW) (%) (Bag Skg ) (Ba kg ) (Ba /kg )]
+ CR—51 320.08%* 9.89 1.59270E+001 1.60E+001 4 . 2227E+004
+ co-—-57 122.06% 85.49 1.5276E+000 1.53E+000 3.3518E+002
136.47%* 10.71 1.2935E+001 3.2028E+002
+ Cco—60 1173.23% 99.85 1.8314E+000 1.2eE+000 S8.1821E+002
1332.49% 99.98 1.2623E+000 8.18e8E+002 _hll_k-l 741} 7"
+ SR—85x= 514.01* 98.50 1.5330E+000 1.53E+000 1.3485E+003 = =1 = HA
+ ¥—88 898.04% 93.70 1.92411E+000 1.2%9E+000 1.9316E+003
1836.05%* 99.35 1.2938E+000 1.9346E+003
+ cCD—10% 88.03* 3.66 4 .2720E+001 4 .27E+001 6.8925E+003
+ SN—-113 391.70* c4 .97 2.0403E+000 2.04E+000 1.0404E+003
+ Ccs—-137 cel.ec* 84.99 2.0547E+000 2 .053E+000 €.4184E+002
+ CE-13%9 1e5.86% 79.920 1.8810E+000 1.88E+000 3.9749E+002
+ AM-—-241 59.54%* 35.92 S.2T732ZE+000 S.2T7E+000 1.2600E+003
+ = Nuclide identified during the nuclide identification
*# = Fnergy line found in the spectrum
> = Calculated MDA is zero dus to zero counts in the region, or Jbi::i/c7|EE} JGI!EL
the region is outside the spectrum, or has not been calculated = O o
@ = Half-life too short to be able to perform the decay correction

m Zf 2249| 9|0

@ + : NID report0f| QI =l SHF HA|

@ > : Ol X| 2}Ue| MDA 0| ‘0’22 A ME|UCH=E EA (BHE BH2| Al 240] 00| 7L, sl HHo| 2AHER LHo| EXYSHX| &
®@:AE EE U Fo Az xfFUS HNFH S22 Btz 7| HF0| O|FO0X|A| ECL (27|71 HF Hot EHS sHE

IO

e o e Neosiskorea &
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=4 it

2tQl(Report) Flow Chart

e o e Neosiskorea

AT
1z
rio
HU

( Start j—

o3 =5 o= 2ol

(Peak Locate)

o= B 2y
Peak Area

#oteE B

BKG Subtract

ag 23
Efficiency Correction

83 P/ 2
(NID w/Interf. Correction)

iNEOSISKOREA

Radiation Measurement System Total Solution
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Radiation Measurement System Total Solution

2M A1} 29l (Execute Sequence)

XZ &l SequenceZ N =l AHE 1}

File MCA Calibrate Display Analyze | Edit | Options Datasource Hel

= | & Sample Info...
E|- | |E|E| | | | e Step Selection: Edit Steps
| Idle | Channel: 163 : 59.5 Al SEqUEnce ';CquSLitiDnt . Current Steps:
Poak frea Insert Step || Peak Locate - Unidentified 2nd Diff. -
Area Correction Peak Area - Sumn / Mon-Linear LSO Fit
Efficiency Conection Delete Step Area Correction - Std. Bka. Subtract
Muclide | dentification Efficiency Correction - Standard
ParentD aughterComection Muclide |dentification - MID w/ Interf. C
Interactive Analysis Detection Limits - KTA MDA
Detection Limits Select Algarithn... *Hepurting - Standard
i |Post NID Processin “Reparting - Standard
M : “Reparting - Standard
Setup Algarithm...
Save Datazource B -
4| T b < | mn b

Sequence Preferences... |

(] Cancel | Help | Load... Store... Execute |

1) Auto SequenceE Tt=7| 28l Edit Ml+2| Analysis SequenceE 2 &lotCt,

- Step SelectionOf| A Insert Step HHE& 0| &5l &St= Selection= Current StepsZ O|STHC}.

e o e Neosiskorea &
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(Execute Sequence)

NEOSlSKOREA\ 4. GENIE'ZOOO EEJ%‘ —E—*-I

-

INEOSISKOREA

Radiation Measurement System Total Solution

<A,

Step Selection:

Acquizition

Peak Locate
Peak Area

Area Correction
Efficiency Corre
Muclde |dentific
ParentD aughter
|Hteractive Analy
Dretection Limits
Fost MID Proce
R eparting
Save Datazourg

h ]9

1 | iy

P _

Stand

Template Mame:

Diirectony:

Section Mame:

Error multiplier:
Start on
[ Page One
[v Mew Page
v Mew File

k. | Canc

e Neosiskorea

® M YR Reporting

Activity Uitz IE

|ANALYSIS TPL
CAGEMIE2KACTLFILES:,

Step Selection:

Acquizsition
Peak Locate
Peak Area
Area Correction
Effiziency Corre
Muclde [dentific
ParentD aughter
Interactive Hnaly
Detection Limitg

Fost MID Proce

QE.

Template Marne:

Directony:

Section Mame:

Error multiplier:
Start on
v Page One
[~ Mew Page
[ Mew File

2 23st0f

o |

Cance

ok

i Chif.

ar LS50 Fit

: P ..
Standar

—@ & HW Reporting2 = 2/5+0 ANAYSIS.TPL, NID_IntfE M EHSICE

|BMALYSIS. TPL
CAGEMIE2KACTLFILES®,

INID_Intf

Step Selection:

=]
=]

@ A HF Reporting2 Z2|510) ANAYSIS.TPL, HeaderZ

MEHSICE

- ~1 -

I
nd Diff. .«
ar LS50 Fit
ubtract
ard

T s ot SRR

-}

CAGEMIE2EMCTLFILESY

=]

buliplier:  |37000

Acquiziti :
Pear Loonte Template Name: [ANALYSIS. TPL
Peak fuea : .
Area Comection DriEciags
E Fimiamen e Carbimn Karae lharoa
E - .
ANAYSIS.TPL, MDAE MEHSICE
ITIESCUYE STl
Detection Limits Start on Output ta
Pasgt HID P
Fiu:lrtir'll:l ™ v Page One
Save Datazours [ Mew Page [v Screen
€| iy [ Mew File [ Printer
Activity Units;  |Bg -
(] | Cancel | Help |

| B |

nd Diff.

ar LS50 Fit
ubtract
ard
w [nterf. C

CIENCES...

e
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neosiskorea . 4. GENIE-2000 22134 &4 Y o A

2M A1} 29l (Execute Sequence)

Edit Options Datasource Help

Step Select 1 Execute Sequence [ Spectral Data Report
20 agIeClion: R
Acquisition J Edit Steps Current Steps: 2 Abort Sequence Energy Calibration Report
Eg:t ;?;:te — | Inzert Step ] | =T e Ll ntifie;l Inid DHiff. | A Acquigitiun R Eﬁi[iﬁ"ﬂ[}" Calibration RE"Fl'Drt
irea Corection Store Analysis Sequence (=3 gt'”gﬂfb%mtﬂt 5 Pesk Locat , FoodPro 1
Efficiency Carrectian — — J. aubkrac eak Locate
i ificati . Standard i i
E;ﬂﬂ%?ﬁ;ﬁﬂ%gﬁgc File name: \tnalysis sequence AsF - MID wd Inkerf. C C Peak Area G Library CDFH‘:‘j|EtIDr|
Et?ranf_tivel_é.n_?lysis Seq. Deseriptior: \Analysis sequence DA D Area Correction k MDA Anlalj,fili wiReport .
gleciion Lirmits i i
Pes 1 Processng Directory s CAGEMIE ZKACTLFILES, E Efficiency Correction b NID ""‘”Elf'“"f-"' sre A
F Muclide Identification » NID Analysis w/Report
save Datasource . Peak Search-Co57
0 = | 0 | Cancel | Hel | b G ParentDaughterCorrection...
A ance elp
H Interactive Analysis... Por 2 )
L Peak Analysis w/Report
equence Preferences. .. | I Detection Limits / RO
J Post NID Processing »
K Reporting , | Analysis sequence
ok | Cancel | Help | Load... | Store.. | Eac il | L Save Datasource... ; Integral: 4575674

2) Store HHES =2 #ot= OIY O|F /S = OK HHEE =2{M SequenceZ M otLT.
3) Analyze |+ 2| Execute Sequence P Analysis SequenceE =2{A ReportE oL}

e o e Neosiskorea &
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A
EOSISKOREA | 5. 7| Ef P o A
ZOorlE =4 A A8 2F(Flow Chart)
ZH| X
257 42 [ AX|LIOf 48 T J

— MCA ON |

LA-

Detector 4
@ﬂ_ﬁﬂ*ﬂEHE
@ o X| »™ M3
S (FWHM) =

AX|L|of it

e o e Neosiskorea




NEOSISKOREA |

HE7|(Detector) AEj A

INEOSISKOREA

Radiation Measurement System Total Solution

MARKER INFO
MNext

Prew

MARKER INFO
ext

Ii

Prev

e o e Neosiskorea

_I
o
earchg TS MARKER INFOOM SliE 39| & =0l 7ts

Left Marker: 158 : 577 ke
i pr- N

Right k.2 Ef_El0Le
Centroid: 163 : 534 ke

rea: L4

Left Marker: 1783 : 654.8 kel
Rig 2 :
Centroid: 1806 : BE1.5 ke

PowHM, PwTH: 0335 1.302 ke

Gausszian Hatio: 1.059
ROI Type: 1
Integral: 4675674

Po/HMW, PwWTH: 1336, 2532 ke

Aarea: J71104 Ules

Left Marker: 3610 : 1321.6 keVf

ng PR | = IR b | i W PP N

Centroid: 3640 : 13325 keVf

Area: daolab o YLTTA

Gaussian Ratio: 1.078
ROl Type: 2
Integral: 1131511

IFWHH, P/ TH: 1.763, 3.245 ke

Gauszian Ratio: 1.010
ROI Type: 2
Integral: 3283625

Am-241 (1.2 0|35})

Cs-137 (1.6 0|5}

Co-60 (2.1 0|5}

138
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NEOSISKOREA |

5. 7| E} Apgh

HE7|(Detector) AEj A

IN EOSISKOREA
asurement System Total Solution

Radiation Me:

2017 O™ 2] HAZ7((2002CS
- COLD : A iz gl HAk AL
- RATE : AZE7| 0tE25| MEf(=A
- WARM : =7 44 28 E=

é R

e o e Neosiskorea
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EOSISKOREA | S5. 7| EI- AI'-CE,"

HZ=7|(Detector) AEj M

IN EOSISKOREA
Radiation Measurement System Total Solution

20174 0|29 A=
- RATE, HV INH (GREEN) : 4= I SES)
- RATE (RED) : 74"7| e
- HV INH (RED) :
- INT (Internal Test) PULSER : &EI 2

e o e Neosiskorea

(@)
H=7| LHE AXHFET) &4h

FET Backgate Volage: T v

FET Drain Raf Votage: “w | v

| ostectorstatus, | PreampiLz Status | Detector Setings | Logging | Firmware Update | 1112 Sesinos | Factory Setings |
Monitor puiser ndicator Status
Snfckes Eaaga oot - s B Bt M. Inkibt: oN
Charge Loop OC Levei: 126 v Selucted Puiser: Extarm: High Count Rate: oFF
Out Stage OC Levei: had Puiser Fraquency: 1000 Temperature Monitor

140
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IN EOSISKOREA
Radiation Measurement Syste!

.
(@)
2

NEOSISKOREA | 5. 7| EI- AI'

x4 M
a0

HE7|(Detector) AHEN
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A2l H[E

m Cs-134 + Cs-137|

1. Detector: HPGe (30-% relative efficiency)

2. Geometry: 1 L Marinelli beaker onto a detector
- Apparent density: ~ 0.5 g/lcm®

3. Counting time: 600 ~ 82800 sec

y = y0+A1*exp(-x/t1)+A2*exp(-x/t2)

MDA, Bq/kg

Counting time, sec
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