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A159LAS129U1AY AD (Annual Dose)
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YUADUNITENIYUNIDYIIFAINITIUNIFTAATICHAAYLAIDY Gamma Spectrometer

1. hawuzwsiia NuANNTEL 500 Bsrwaldya (ragl) dedminuwazduiinainin (g)

a

2. laseenslunyuzigsiila auligamall ~80°C 1w 12 Falan
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3. WserlugamindI9819Le (Dry weight) wazduiinaiiniin(g)

4. dsreyalloulummn aufigamnll ~450°C 31U 12 93lug

‘! ,

FIUMTNAIDE TN (Ashing weight) waztuyinAIUntn(g)
6. NTONVBYA LATAIUINNTIAIULITIIUAIBE (%mineral) **(ash weight-tray1)/(dry

weight-tray1))=...%
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J13 S Fe

A A B C D E F G H I J K
Sample |Trayl Dry Ashing | Mineral | Tray2 Sample Total Cast Dry Check
number| (g) |weight (g)| weight (g) (%) (g) weight (g) | weight (g) |weight (g) sa.mple (0.2-0.7)

1 weight (g)

2 Test 8.52 135.57 126.34 0.927 10.14 232.6 370 281.2 187.452 0.667

3

4

5

6

7

8

9

10

11

12

7. AR ~100-200 um
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8. Tn1A2 (Tray2) WsBuWNAY kazTuinAmin(g)

9. Taseensun (Sample weight) iwdewls wazdufinantiming)
10. 2799192 (Tray2) Ut Hot plate Migaumndl ~80°C
11. iy Wax flazansuad ~100g (@80°C) wazlylupumay

12. iy Wax wiusasnaulmiegana fukufumn

13. Faumtingau (Total weight) wazdunnauInin(e)
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14. 10 Wax asusifiam waglasesnsadlulmnniian
15, WAUEIVOULLANN ~5 mm

16. Darluaznaluyy

17. Vaselmdusias >2 dalus

18. 09ATUNUDDNANLUNLW (Demolding)

suf 1 thddagwaandndiuuuuavi suf 2 naasiaon

sUii 3 wanudwuwaiao sUf 4. dufdalifivaandinns:udNUURUW

sUfi 5 apaurusavdiuiuaan sufil 6 msikuaiiauduideusng

13



19. Fauntinaaoes (Cast weight) wagtuyinAunn(g)

20. n3NYaYA LiveA1IAT Dry sample Tunevias (hwtinganievesieesnidlunienas)

**[(Sample weight-Tray2)/(Total weight-Tray2)Ix(Cast weight/%mineral) = ....¢

Q‘ Und a
g

vt ypertme [rednn | dommdan  vonrofuns [ETTTEEN -

thunan ug

A

Followed Hy...

M23 - b3
A B C D E F G H | J K
Sample |Trayl Dry Ashing |Mineral |Tray2 Sample Total Cast pry Check
number| (g) |weight(g)| weight (g) (%) (g) weight (g) | weight (g) | weight (g) sample (0.2-0.7)
1 weight (g)
2 Test 8.52 135.57 126.34 0.927 | 10.14 232.6 370 281.2 187.452 0.667
3
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A5 M9UTUSNSHAINSUNITINAIUSUIUETS 9T FUR29819

N199LATIZY 11A7 AD (Annual Dose) sadlalusinsudmsunisaiuin 3 Tusunsy Ao Tusunsy
GammaAcq, 1Usinsu Gamma Calibration wag lUsinsu DoseRateCalculator
TUsunI GammaAcq dmsunmsinaUsinaanssadlusionns

1.1 WalUsinsuy GammaAcq

1.2 11 Calibration standards &a KUTh mix Energy Calibration — Cup number ZF135 T4

d‘ U U
Tuniin
oK 906.1 +0.1*
KUTh mix En-
e ZF135 27-Feb-2021 238 106.7 +0.21** 355.33 533.01
ergy Calibration
22Th 106.6 =) b

1.3 ﬂ%ﬂ “Clear/Start”

]
Bl Detector Help
acus 0

100
Stop ‘ Stl:lp
Resume
swve |
ceatstat_| Resume
fo Save
Dead tme (%)
[0.00315746
Clear/Start

Events
[1354

[649.658
o gan

| \ m
BT

S0
[359375

Max
[3

Delin

[0.0625
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v =

1.4 \@9n Folder Mazduiinlvla lnunadayanua «...”

Data files

Default save directory:

| €1 JUsers/SKRU, GAMMA, Desktop/NS test/

Default filename: |sample3DD = rgs

Placeholder characters: * = date-time % = count
Autosave
(" Mo autosave

(* Save and continue acquisition

(" Save and restart acquisition

Time interval: |1 minutes
ClearStart Cancel

| 250 300 350 400 450 500 530 600 650 700 730 a
Channels

1.5 astolla “ZF135-*rgs” 1donionnstuiiniaa wagsaailunisia

Data files

Default save directory:

| €1 JUsers/SKRU. GAMMA Desktop/NS test/

Default filename: |sample3DD—‘.rgs

Placeholder characters: * = date-time % = count
Autosave
(" Mo autosave

* Save and continue acquisition

(" Save and restart acquisition

Time interval: |1 minutes

Clear/Start Cancel

| 230 300 330 400 450 300 5330 600 G630 700 730 a8
Channels
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1.6 58l1ATY Gamma Spectrometer TnauaaIaNNfll wagvinn1singiiu Calibration

standards ynAeaLl

KUTh mix Enerey Calibration — Cup number ZF135 Ingdedalnain “ZF135-*rgs”

Calibration background — Cup number ZS020 I@aé”q%alwéfh “ZS020-*.rgs”

K40 - Cup number ZF160 Tnadedola “ZF160-* res”
K40 - Cup number ZF166 Tnadedola “ZF166-*res”
K40 — Cup number ZF175 Tnesedelnain “ZF175-* res”
U238 - Cup number ZF142 Tnededelnann “ZF142-* rgs”
U238 - Cup number ZF151 Tnesatolan “ZF151- rgs”
U238 — Cup number ZF156 lnesedelnann “ZF156-* rgs”
Th232 - Cup number ZF121 Tnestoliann “ZF121-* rgs”
Th232 — Cup number ZF125 tnestoliann “ZF125* rgs”
Th232 - Cup number ZF128 Tnessdelnann “ZF128-* rgs”

2. Calibration Standards Specification
= s Activity Uncertainty Sample
Calibration Activity in Cup Cup Total
Cup Cast No. Cast Date from Source Material Weight in ;
Standard (Bq) Weight (g)
(%) Cup (g)
ZF160 04-Mar-2021 3194 354 .89 532.34
K ZF166 04-Mar-2021 3283 +0.1* 364 .81 547.21
ZF175 04-Mar-2021 3264 362.63 543 .94
ZF142 02-Mar-2021 906.7 360.04 540.06
=y ZF151 02-Mar-2021 910.3 +0.21** 361.41 542.12
ZF156 02-Mar-2021 907.9 360.50 540.75
ZF121 26-Feb-2021 278.2 355.08 532.62
232Th ZF125 26-Feb-2021 286.5 35 b 365.59 543.38
ZF128 26-Feb-2021 288 4 368.07 552.10
40K 906.1 +0.1*
KUTh mix En-
e ZF135 27-Feb-2021 238 106.7 +0.21* 35533 533.01
ergy Calibration
22Th 106.6 =i biged
Calibration
ZS020 08-Mar-2021 ~0 ~0 130.16 390
background
Pure wax sam-
ZY020 08-Mar-2021 0 0 0 311
ple background

18




2. WalUsunsy Gamma Calibration We¥1n1s Calibration 1A399 Gamma Spectrometer

Load one or more K, U, Th Energy Calibration Standard Spectra x
€ > v 7 « Calibration Standards > Spectra of Calibration Standards > Mix » ZF133 w &) Search ZF135 o
Organize - MNew folder =~ 0O 0

~
Q Home MName Date modified Type Size
ZF135 RC4479-20221012-232009.: 12/10/2022 23:20 RGS Fil 2KB

R Gallery M on el rgs 2110/, ile
> @ OneDrive - Persi

" RisoeData #

%e Local Disk (C #

B Desktop »

T test25022024

= Am

T NS

File name: | ZF135 on eRC4473-20221012-232009.rgs e (*.rgs) w
Open Cancel
X = ¢
« ” « * ”
2.1 Aan “1.Load Spectrum \donlwa “ZF135-*rgs” nn open
GammaCalibrationi1_2 - 8 x

19090 T T T T T T
1000 — — ‘Spectrum Scale
oL O Linear
§ ok 4
8 E 3 o SpectumView
© Chamel Oy
o0 -
.\ 1 I I 1 1 1 1 1 I I
100 20 0 00 500 a0 0 800 %00 1000
Channel
Standards
P | — ot i o ek
Sorce Material
‘Countng Time o T e
Counting Time _ (=] caear spectram.
| m—- - s

comrree [ ™

o | —
B -
- | | v | -

2.2 ﬂ%ﬂ “2.Save Data”

2.3 15en Folder Nagtuiin fatialnain “Energy Calxlsx”
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i GammaCatieationV 2

Q

E OLog O unear
E Spectrum View
E © Channet O ke
[ Braray Catvann Smaws] |
I | [ I 1 =
100 200 300 500 600 T00 800 800 1000
Channel
i | . it ot
o e ——
Time Bal Uncertainty f%]
comrerioe R S
- | — ~ [ R il
van - «~ N
S
Load. Claar
| | re | ~ [ . 4

ot

2.4 pan “Load Spectrum” Tuwes Calibration Backeround

i GammaCabieation 2

=]

‘Spectrum Scale.
OLog O Unear
‘Spectrum View
O Channel Okev
1. Load Spectrum | 2 Save Dsta. I 1. Load Spectra 2. tnter Cup Information
| comion - et
‘Counting Time es] Clesr Spectrum.
N = | - - [ e
= | —— -
Clear Spectra
Spectrum Clear Spectrum
_ | | =l ~ N . 4|
Counting Time - sl

2.5 donlna “ZS020-*res” nA open
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| I Load one or more Laboratory Background Spectra *
« > v T « Spectra of Calibration Standards > Calibration BG » Z5020 v le]} Search 25020 »
- Organize v Mew folder = w () o
ks
#3 Home MName Date modified Type Size
R Gallery D Z5020 on eRC4479-20221016-043505.rgs 16/10/2022 4:35 RGS File TKB
> @ OneDrive - Pers:
e
" RisoeData
%= Local Disk (C#
2l Desktop »
TONS
0 test
" Screenshots
File name: | Z5020 on eRC4479-20221016-043505.rgs ~ | (*rgs) &
Open Cancel
r Calibration Star — il K.U.Th Detection Efficiencv Cal

2.6 TUsUNTULAAS Spectrum V49 Energy Calibration Standards wag Calibration

<]

= 7
0t E
r 1 Spectrum Scale
10t = 3
E \'/\_/\\/\\ 3 oL O Unar
2 10t \-/\\\/N\\ 3
38 1 e Spectrum View ——————
102 VTN O Channel Okev
s E
5 L 3
L e ]
10! 3
ool v Ly T Y I T W S B S W | S | P TV N T S S ) N S SN N TR SO U ST SO SN S|
100 200 300 400 50 600 700 800 %00 1000
Channel
K, Standards
1.Losd Spectrum | 2 Save Osta | 1.Losd Spectra 2. tnter Cup Information

Source Material
Uncertainty %]

Counting Time Iks) Clear Spectrum
mn o | —- o

Load Spectrum Clear Spectrum.
| | e | - ne

Backeround
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2.7 ¥msideninanasuiinlnadmdu K, U, Th Detection Efficiency Calibration
Standards Inevh 3 aSs sail
nguil 1
- pian “K-40” Fonlyla “ZF160-*res” wawnsenvoxa K_nat: Activity = 3194 Bq,
Source Material Uncertainty 0.1 %
- ﬂ%ﬂ “y-238” Fenlvia “ZF142-*.rgs” LLazﬂiaﬂ%ayja U_nat: Activity = 906.7 Bg,
Source Material Uncertainty 0.21 %
 pfin “Th-232” (denlwa “ZF121-*rgs” uaznsonaya Th nat: Activity = 278.2 Bq,
Source Material Uncertainty 1.0 %
- AaN “Save Data” fatolwd “KUTh CAL 1.xlsx”

. K,U,Th D Efficiency Calibration Sta
1. Load Spectra 2. Enter Cup Information
Counting Time A[céi:i]ty SL;UJ: ;;ﬂnie[gsll
e _ Iks] K_nat 0 0 3. Save Data
Clear Spectra
Th-232 _ [ks] Th_nat o 0

nguil 2
_pAn “Clear Spectra”
_pan “K-40" @onlvia “ZF166-*.rgs” LLazﬂiaﬂﬁzTaaga K nat: Activity = 3283 Bq,
Source Material Uncertainty 0.1 %
 pign “U-238” denlia “ZF151-*rgs” uaznsonteya U nat: Activity = 910.3 Bq,
Source Material Uncertainty 0.21 %
- ﬂ%ﬂ “Th-232” \Fenlwa “ZF125-*.rgs” LLasﬂiaﬂ%auUa Th_nat: Activity = 286.5 Bq,
Source Material Uncertainty 1.0 %
- AAN “Save Data” Matolwa “KUTh CAL 2xlsx”

ngui 3
- Adn “Clear Spectra”

- ﬂ%ﬂ “K-40” Fonlila “ZF175-*rgs” warnT@nYaya K _nat: Activity = 3264 Bq,

22




Source Material Uncertainty 0.1 %

_pan “U-238” @enlwa “ZF156-*rgs” LLaSﬂi@ﬂ%@yja U_nat: Activity = 907.9 Bq,
Source Material Uncertainty 0.21 %

_pdn “Th-232” \donlva “ZF128-* res” LLazﬂsaﬂiTayJa Th_nat: Activity = 288.4 Bq,
Source Material Uncertainty 1.0 %

- ﬂ%ﬂ “Save Data” g’ﬂ%@lﬁ/\la‘ “KUTh CAL 3.xlsx”

WJnlUswnsy DoseRateCalculator

A

[DOSCRETEGTM

3.1 ﬂ%ﬂ “Load Energy Calib. Standards Data”

‘Spectrum Scale

Spectrum View

O Channel D eV
10° = —

O show © Hice

A Calibration Standards

ot s |

oty oo |

8. Sample Background

Couting Time
Ld Ao I S
C. New Sample
i Couting Time IV. Caiculate Activity Concentration & Dose Rate
Jkao (v ) maz - V. Save Resuits
== Estmated Fiekd Radon Loss (%] 2 Uncartaiy %] 10 n Data Fie
s SR L Sample Weight o
gty Concentraten Raniom Systamatic Yot Sose Fate
o e arzt Uncerisnty Uncertanty Uncertanty oyl ScHmy VA, Append Maim Samole Oata
1o Log fie
Define ROI 0 s st e | ° Lo EE
. Define
updste
st End L o [P et ° conma N NN Dose Rate Ciear
“ 0 P, o [ e ] ° Toml o ] Sesedsenin

3.2 \donlvla “Energy Calslxs” na “Open” TUSUATHILERAS Spectrum U84 Energy
Calibration Standard
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e 1 Spoctrum Scale
e e / \ O O tinear
O B O ]
\ﬂ_w//w\“m //\\ P
i g © Channel Orev

=L Li":_om _m""‘ sl E“‘ﬂ-ﬂmm;““‘“"'-m'""m‘_ G — Ve
— e BE e —I B
. Define ROY i o NN N e o [
snten enaon ] .7-— | [ ° = R D — ol Ty
[ ] ™z [ I Tl N S
3.3 Aan “Load Detection Efficiency Calb. Data”
\ | i O i Ol O il T T T T T T T l_g
\/L,.,\/f\ﬁ I I _- Spectrum Scale
e \~/\\_\ / \ 3 OLn O inwar
5E e
\\M’\\M//\\\ 1§ SpoctrmView
i M 1 © Channel Onev
=
_%l O show O Hice
100 1 L 1 | | 1 | | o A
100 200 300 400 500 600 700 800 900 1000

| =
Calibration Data
Load Detection Efficiancy Calib. Data. |

C. New Sample

Couting Time. V. Caiculate Activity Concentration & Dose Rate
Cxse Duzs Omaz - V. Save Results.
=T Estmated Fiskd Radon Loss (%] =] Uncertany i [ nDuta e
1 Load Spectrum
i 1. Sarmple Weight
Uscartanty m

Actvty Concentraton
_ L] Bargt Uncertsnty un wAmn—n-u-m
Log fie
Lo ] o Beta
. Define ROI — =

e (———
e oo e N . e e
T —

3.4 Lﬁ@ﬂl‘l/\lé “KUTh Cal 1.slxs”, “KUTh Cal 2.slxs”, “KUTh Cal 3.slxs” nm “Open”
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. E Load Detection Efficiency Calibration Standard Spectrum Data from one or more Excel files
&« I 7 « Calibration Standards » Calibration Data Files ~ @] Search Calibration Data Files 0
Organize = Mew folder =~ 3
= Eal
F £ Home Name Date modified Type Size
Ej Gallery IE Energy Cal 30/5/2023 19%:22 Microsoft Excel W... 13 KB
KUTh CAL1 30/5/2023 19:24 Microsoft Excel W... 97 KB
5 @ OneDrive - Persi @
IE KUTh CAL 2 30/5/2023 19:25 Microsoft Excel W... a7 KB
@ KUTh CAL 3 30/5/2023 19:26 Microsoft Excel W... a7 KB
-
~ RisoeData #
GAMN
Bl oimie s
File name: | "KUTh CAL 3" "KUTh CAL 1" "KUTh CAL 2" s (Talsx) W
Open Cancel
v v
« P} :
3.5 MU199IUTINGUUINNG “Check Calb Quality” laena LPlot D r, I.Remove Outline,
. o U
Il.Plot Histogram anuany
(B OoveRateCalcutator a
T —— | B chek ot Oualty -
/ \ = /-'\ Quality Check on the Calibration Standards
o i V\ X Ralative difference D_r between standard deviation and uncentainty on mean value, aher averaging 3 o ction of E
0 S~ A\ it (presented in each channel).
E T N D_r = (STD_counts_per_ks_Bq*2 - Unc_Ave_counts_per_ks Bq*2) / Ave_counts_per_ks_Bqr2 Biosar
g‘"’— 1 1 1 |
3 3] Quaiity Chack Warming = i b ot 1.PlotD_r |
g 08 06 06 Pwv
1. DONOT CLICK OK" b CLOSE 4 "Qussbty Chech Warning!” message bax [
befors yau finet checkng! 04 04 04
A 2 Follow each siep In e popup widow “Check_ Calb_ Cualty”, 02 02 02 N Nomore et
3 Follow the posstia warn) messagus in aach stap. O Hice
;‘"‘m&“ﬁ-“vz’::‘:ﬁw _L nn 02 04 06 08 1 ou 02 04 06 08 1 °n 02 04 06 08 1
[I] D_r Histogram
1 1 1
08 08 o8
A Standards . Plotatogm’| 1
| c 06 06 06
I 04 04 04 :h
% 02 02 02 P !
B. Sample Background 0 0 0
l o 02 04 08 08 1 0 02 04 06 o8 1 o 02 04 06 08 1
Load Background «ground
qI Ralative Overdispersion 00_r:  OD_r = sqri(0_r_Centroid), if D_r_Centrold >= 0, or: O0_r = -sqrtfabs(D_r_Centroid)), if 0_r_Centroid < 0 w ‘._
/€. New Sample K400Dr 0 M U2BODT 0 M ™23200r 0 W Reject |
T o 1 (s
= I T
5 Caiculate
B . SUtoh SoM Actvty Concentration Random Systematic u
T Boral Uncerisety Uscartanty Aoy e
. Define ROI e o . B e o s N —
sadcn eacn d o IEEE 0 conms NN e =
e ™ o [ e | ° e

3.6 N “Accept”
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_{ [l Check Colib_ Quality B % E

e e e L B

—T—T—T
/\ Quality Check on the Calibration Standards
~ N\ A
# \/\
Iz Ralative X nd uncertainty on mean value, after averaging 3 or more detection elficiencies of same radionuclide B
S T \ et (presented in each channel).
eI o N D_r = (STD_counts_per_ks_Bq*2 - Unc_Ave_counts_per_ks_Bq42)/ Ave_counts_per_ks_Bq2 Bitivaw
4 210° g0t 4 10
[=— 4000t R
o
05
13 Quality Check Warning = 2 1.Plot D_r
o Diav
f : S — -
- beforn yau finsh checking! 05
B 7\ e ROV i ‘ P—
1 I <
E 3. Follow e poastie warning messages i 6ach sop. | )l IE o — 0 Hice
B . "Chack_Cai_Quaity’ |} o 200 400 600 o 200 400 600 800 1000 I
100 cick "OK' button on “Ousity Chech Warming” message bos! Ll Chared (chanriels wih outions romaved)
‘ [E D_r Histogram
120 8 80
" 0. cantroid U2380_rconwols 2320, controa
Al
80 60
A Standards il . Plot Mistogram
ot ey Colle, St ks | cummmwmj w @ e L
n Duta.
40
‘Load Detection Efficiency Calib. Data | 20 20
\ _J 0 L J
-B. Sample 0 0 0 T
| 2 o 2 AT ZENES 4 95 o0 05 1
K40 a Uz - ™ 3
e 10 10 10 e boround.
41 Ralative Overdispersion OD_r: OD_r = sqri(D_r_Cantroid], i D_1_Centroid >= 0, or: OD_r = -sqrt{abs(D_s_Centroid)), it 0_r_Centroid <0 4, E
/€. New Sample l k400D 081 1M uv2BODsr 0% M ™23200 04 DM Reject - T
Couting Time '
Clk4a Dz Omaz Bosu
I : : ”

1. Load Spectrum 1. Sample Weight
.

. Define ROI
Surcn Endcn

3.7 An “OK” 2 AS9 MIUa1eu

8 OoreRateCalcutator a
T Check_Calib_Quality h
z R B e S
Rl
o /\ = Quality Check on the Calibration Standards
A\, .
V\ /7 Ralative difference D_r between standard deviation and uncertainty on mean value, after averaging 3 or of e
o et o ¥ \ et (presented in sach channel).
ST N4 DLr=(STD_counts per_ks Bq*2 - Unc_Ave_counts_per_ks Bq+2)/ Ave_counts_per_ks_Bqr2 5 Liogar
4 x10° g utot 4102 -
10 [E=—F400uw Removes]
§ 2 | M 3 J 1. PlotD, N
73 Quality Check Warring = < ( LAy | ' ey b
E vV
107 o
1 b CLOSE tis
T message bax tutin oot messoge bt
o A 2 Follow exch siep In e popup window “Check_Calb_Cuialty”, LY 2 Ce<] | N Remove Qulers
sl sl I N = R O
“ 2 45 ——
4 The pop< window “Chack_Caits_Quaity” wil cose itsf after you | 0 200 400 600 0 200 400 600 800 0 200 400 600 800 1000
P L M ——— | DI RS 08 M. DK WIS 2t L Chamme (channols Wit outiers seowed)
f E D_r Histogram
120 0 0
A 0. cantrid I p— 2320, conrod
0 &
fad Standards 80 I, Plot Histogram
[ & 60 40 40 "
) nouta
Load Detection Efficency Calib. Oata | o 5
4 = -
B. Sample 0 0 0 —
2 0 2 T 4 95 0 05 1
T K40 107 vz «104 ™ x107 | 5
Accopt
== Ralative Overdisparsion O0_r: OD_r = sqri(D_s_Controid), # 0_t_Centroid = 0, or: OD_ = -sqrtfabs(D_s_Centroid),if 0_r_Centroid <0 =
[C- New Sample k400D 081 [ U200 0% M ™23200r 04 M i
Couting Time - Reject
Oko  Quze  Omew Resaits
— 1 .
1 Load Spectrum 1L Sample Weight
. PP—
o Log fike
. Define ROI
sicn Enson preny
Samole Spectrum

3.8 Aan “Load Background” Genlvia Background #sala (umaqalﬂé .grs)



I OoneRoeCalatuior

4780026
T T T = T T T T et el
K40 Catbration Standard -
1238 Catbrston Standod | | Spectrum Scale
|——— Th232 Culieation Sundwd|
Ol O tinear
P! E Spectrum View
“\,//\\\?" = © Chamel Oxev
"“ﬂm.._! wou
" M ,1: © Show O Hige
J ’ " ;’%
|
il ),
1000
l Cloar
Calibraton Data

C. New Sample
Couting Time
Ok Duze  Ome= H
LEomS foseims L. Sarmple Weight
.
. Define ROI
St Ch EnaCn

3.9 AN “Load Spectrum” Fenlla Spectrum

Tl osehateCalciotor

[y

a7 (wwanalla grs)

T Erery Galbraion S
K40 Catbooin Stanwd
11238 Cabraion Standard Spoctrum Scale
| —— Th2s2 Cutaton St
3 OlLog © unear
= Spectrum View
= ] /\\ 3 O Chamel Omv
1B Lo one o more Laboratory Background Specira x "‘“-—w-—\.\"\j
W
10? € 3 v 1 |ms oukops NS C | semhis » o ROU
! | Organze > Newfolder =- 00 1y 4 O Show O Hige
G £ Home Name = Dete modiied Foe g | } ,\'» ‘!‘-
i i " % Calibration Dats Files 137372004 1145 Filefoldes I i li |
] [ A IR T Gallery : J|
2 100 200 e A ire T test 207572004 1202 File folder 1000
183766m - eRCA479-20240515- 144834, ... 15/5/2004 1448 RGS File 7B
by
o s PO [ s RGsFn 7
| T 1) sample-20240817-173624.0g5 1732024 17:36 RGS File KB
= Calibratoon Outa.
Data | @ Dektop 4
s
B.
| PN File bhg-20240516-14541. v e v
f name[bkg-2024 2095 | e e
Load Background. I
C. New Sample
Couting Time
x40 v mar
e e o —
Kl fresie . Sampie Weight
.
. Define ROI
satcn eacn
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(B OcveRateCalcutator - a 3
— T T T
K40 Catbratn Stancord | |
1238 Cabeaton Standaet ‘Spectrum Scale
10° 232 Catbemon Sancws| 3
3 Ol © unear
104 &
E| Spectrum View
e ; pANesssx
] I Lo o o more Hew (nkriwn) Same Spectra x w
107 }) « > 1 T Desktop » NS v | Semchis » Wi ROt
i Organize v New folder =- 0 0 f O show © Hige.
10 & Name = Date modified Type See
T Calibration Data Files. 13/32024 1145 File folder
Py | . L Fill W Gatery =
100 20 2 e 27320041202 Fie folder
[ bkg183766m eRCA479-20240515- 144834, 15/5/2004 1448 RGS File. 7X8
A Standards o = 1) bkg-20260516-143412.1g5. 16/3/2004 1454 RGS File 78
e s S = =~
Load Energy Cali. Standard I N — [ sample-20240517- 173624195 177372004 1736 RGS File e e
J Calibraton Data
. | W Dehop 4
T NS
B File name: | sample-20240517-173624rgs B -
© ey SKRU. GAALA Desnsop NS thg 3530241814541 Couting Time
e J— |
C. New Sample
Couing Tirme
Cx40 D23 Omae R v'.’.'-": I
1. Losd Spectrum " Welght
& ‘Actvty Concentration. ‘Random Systematc Totst Cose Rate e =
L ] unceranty. Uncertanty Uncertaity 2] soemnd VL Append Main Samgie Oata
10 Log rée
. Defne ROV o e NN I 0 Beta i e |
TS tnacn st I carms N EEEEEEE o s
[ ] ™as e I T N
E-ceoaH ~ e PN it B
(B OcreRateCalcutator - a x
T — T T T i T T —T — T T —r T E|
] Spectrum Scale
=
B! Olog O tinear
=
E
E| Spectrum View
gw' = © Chamel Onev
107 A o
2 A A o s
n ;‘y-““«"‘%
\ WirAh M "/\ #W, yuo,, O show OHice
1! 1 b M
R \ l 3
\J r 11 | } {3
P A B e v by by 1 O \ H.
100 200 300 &0 700 %00
A Standards
Load Energy Calib. Standard Data. I o
I Calibraton Duta
B.
©1Usrs SKRU GAUMA Deseiog NS g 20060218.145412 2 Couting Time
Losd Backaround I .—In__-
-C. New Sample
‘Couting Time
Oks  [Duzs  Omae -
LEoes osiem: L. Sample Weight
\ u
. Define ROI
Start Cn. EngCn
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2.10 A9TeI0819

(B OcreRateCalcutator

4 /E80QQ6
T T T T T T — ey
—— KAaCamin S | ] 5 e
——— Th222 Calkeaion Sancw|
. Ol O Linsar
E Spoctrum View
_ [Kg] i =
RO
O Show O Hige
— liL.DefineROl —
Start Ch. End Ch.
A Standards
oty S e | o _ _ Choar;
Calibraton Duta.
Load Detection Efficiency Calib. Data I O -}
8- Sample
© Lnars SHRU GAMMA Dusascp NS 50g 2002606 18-145412 s Couting Time
[ — ot
C. New Sample
Couting Time IV. Calculate Activity Concentration & Dose Rate
Ox40 Dvas Omax
™ Estmated Flekd Radon Loss [ (s =3 Unceraiy v [ bpcss
Cisredorit . Sample Weight Calculate
Actvty Concentration Random Systemabc Totst Dose Rate
s KR GAUMA Seabicp NS amrie 353408 S Bl Uncerisinty Uncariabity Gykal Uncertsinty w......::'mwk Outa
. Defne ROI ool o I R o B ) YR T PR
—ich e ol o7 NN e cem NN R Dose Rate =
e e bigai o I ° T I
POl - I - A me Bd) o 0N e 0y
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3.12 lam Estimated Field Radon Loss [%] wag Uncertainty [%]

V. Calculate Activity Concentration & Dose Rate

Estimated Field Radon Loss [%] - Uncertainty [%] - ‘
Calculate
Activity Concentration Random Systematic Total Dose Rate .
[Bafka] Uncertainty Uncertainty Uncertainty [Gyfka] Uncertainty
ko [0 NN BN 0 - I
Update
vzs [0 | N e o | cemme NNNOINNN DTN ooscrae
mas [T N BN 0 e I .
3.13 nm Calculate
e e I i e e T R e i S S S —
=iy
11238 Calbratin - Spectrum Scale
——— Th-232 Calration Standard E|
Sample Backgrund E OLog O unear
My oow samglo B
A~ E spsctiv VoW
B AN 3 O Channel Oxev
g \\\W_«\ E
» \“'vww—ud\w;\“'
r o - ROl
Caleulaton n prgres. b “-"1"“»‘*'.‘ '/4‘ ’m‘ ‘H,‘(%}“ Wl E
&b LA : s *‘Nw‘:.v’ ; O show Orice
10! ke sevaral minuies! b | e i i
“Ml,y[k |H /! K%
|
5 | N N R R U N ‘.hml‘ |ih|
100 200 300 800
/A Calibration Standards
gy I c narauzs Caitaator Dan Fies Eregy Calxae =
Data I c USE Casteation Caibyation Dul
B. Sample
(C\Loars SHRL. GAUMA Dustieg NS 2hg- 20006185412 s Couting Time
e e ushosusions
C. New Sample .
Time
e e e Coutg IV, Calculate Activity Concentration & Dose Rate e
™~ Estmated Fleid Radon Loss [%] = = ettt [ n Data Fee
L Losd Spectrum % Sample Woight Caleulate
Dose Rate.
& e 1 A S 5811 P shal o s s oo
-
. Detie ROI oo I =
satcn tnacn Grms [ D e =
=N = T N S

3.14 Jelusunsuiinig Calculate 1@59 Azudnsayananisin

s 0

V. Calculate Activity Concentration & Dose Rate

Estimated Field Radon Loss [%]

Activity Concentration
[Ba/kg]
v
23

Random
Uncertainty

Systematic
Uncertainty

Total
Uncertainty

460

A NG B A m,!:;:
Uncertainty [%] -
Calculate
Dose Rate .
[Cylka] Uncertainty
]
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3.15 naduiinlia

V. Save Results
im Data File

Vi. Append Main Sample Data
to Log File

Clear
Sample Spectrum
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N1531AT12HNNA1 Paleodose #38 Equivalent Dose (PE %38 ED)

Wiaaniun1sAtAas1zilag TUSHATULUULES Y

Dalusunsa RISO Analyst azUsinganiilaainnisia

RISO

File Edit Records Analysis Export View Window Options Help

DEEx @ ¥Zk

Rec.dt |Selected|Position \Grain number \Run Number \S:t Number \Da(a Type |Ilrad.Time \Num. Points \Lumin. Type \T p |Xf‘ d \Tim: 1"‘ q \Blcach Time \AnneaIT:mp \Ann:al Time \

1 1 0 2 1 Natural 0.00 250 0sL 126 o 104103 05 OSL tas 0.00 125.00 10.00

2 True 1 0 4 1 Natural 0.00 250 TL 180 o 104249 05 OSL tas 0.00 0.00 0.00

3 True 1 0 5 1 Natural 25.00 250 0osL 125 0 104451 05 OSL tas' 0.00 125.00 10.00

4 True 1 0 8 1 Natural 250.00 250 0sL 126 o 105247 05 OSL tas 0.00 125.00 10.00

5 True 1 0 10 1 Natural 0.00 250 TL 0 1] 105434 05 OSL tas 0.00 0.00 0.00

6 True 1 0 11 1 Natural 25.00 250 0osL 125 0 105637 05 OSL tas' 0.00 125.00 10.00

7 True 1 0 14 1 Natural 500.00 250 0sL 125 o 110842 05 OSL tas 0.00 125.00 10.00

8 True 1 0 16 1 Natural 0.00 250 TL 0 0 111029 05 OSL tas' 0.00 0.00 0.00

9 True 1 0 17 1 Natural 25.00 250 0sL 126 o 111232 056 OSL tas' 0.00 125.00 10.00

10 True 1 0 20 1 Natural 750.00 250 0sL 125 o 112907 05 OSL tas 0.00 125.00 30.00

11 True 1 0 22 1 Natural 0.00 250 TL 0 0 113053 05 OSL tas' 0.00 0.00 0.00

12 True 1 0 23 1 Natural 25.00 250 0sL 126 1] 113256 05 OSL tas 0.00 125.00 10.00

13 True 1 0 26 1 Bleach 0.00 250 0osL 125 1] 113632 05 OSL tas 0.00 125.00 10.00

14 True 1 0 28 1 Natural 0.00 250 TL 0 0 113819 05 OSL tas' 0.00 0.00 0.00

15 True 1 0 29 1 Natural 25.00 250 0sL 126 1] 114021 056 OSL tas 0.00 125.00 10.00

16 True 1 0 32 1 Natural 250.00 250 0sL 125 o 114818 05 OSL tas 0.00 125.00 10.00

17 True 1 0 34 1 Natural 0.00 250 TL 0 0 115004 05 OSL tas' 0.00 0.00 0.00

18 True 1 0 35 1 Natural 25.00 250 0sL 126 o 115207 05 OSL tas 0.00 125.00 10.00
b

Current File pmp— Display Information:

File 05 DSL tast 27-0967 bins 250,000

Fecords: 1L W 500,000

Selected: 18 7 450,000

Highlightet g ggg‘ggg

Subliact Background I S 300,000

ShowPrehed Datain L [ § 250,000

Subtract TL in TOL data r g 150:000

Momalsation — [Mone | 100,000 Irrad D

Current Mouse Positior: 5”-“”3 1

Time/Temperature: o & 10 15 20 25 30 38 Bleat

Luminescence Signat Tirne () I

09:08 02 Dec 24




a

o]
]

#i Records 1don Select All... \dan Records of Type

"R Analyst: 05 OSL tast 27-09-67.binx

File Edit
D&k

Rec.k (S

1 Ti

2 Ti

3 Ti

4 Ti

5 Ti

6 Ti

7 Ti

8 Ti

9 Ti

10 True

11 True

12 True

13 True

14 True

15 True

16 True

17 True

18 True

Records  Analysi

s Export View Window Options Help

Select All... Highlighted Records
Unselect All... ’ Every Record — ~ ~ _ — — -
_ sta Type [Irad. Time [Num. Points [Lumin. Type [Temperature [X Coordinate [Time _ [Sequence [Bleach Time [Anneal Temp [Anneal Time
Loipctsnt Reccrd 2 i sural  0.00 250 ims 0 104103 05 OSL tas: 0.00 125.00 10.00
Blockkadl 1 Natural  0.00 250 TL 160 0 104249 05 OSL tas' 0.00 0.00 0.00
Highlight All Records 1 Natural  25.00 250 osL 125 0 104451 05 OSL tas 0.00 125.00 10.00
Copy Highlighted Records 1 Natural  250.00 250 0sL 125 0 105247 05 OSL tas 0.00 125.00 10.00
1 Natural  0.00 250 TL 0 0 105434 05 OSL tas 0.00 0.00 0.00
Delete Highlighted Records Ctle Dl 1 Natural  25.00 250 osL 125 0 105637 05 OSL tas 0.00 125.00 10.00
e T e 1 Natural  500.00 250 osL 125 0 110842 05 OSL tas 0.00 125.00 10.00
1 Natural 000 250 TL 0 0 111029 05 OSL tas 0.00 0.00 0.00
il i 1 Natural  25.00 250 osL 125 0 111232 05 OSL tas 0.00 125.00 10.00
1 0 20 1 Natural  750.00 250 osL 125 0 112907 05 OSL tas 0.00 125.00 30.00
1 0 22 1 Natural  0.00 250 TL 0 0 113053 05 OSL tas 0.00 0.00 0.00
1 0 23 1 Natural  25.00 250 osL 125 0 113256 05 OSL tas 0.00 125.00 10.00
1 0 26 1 Bleach 0.00 250 osL 125 0 113632 05 OSL tas 0.00 125.00 10.00
1 0 28 1 Natural 000 250 TL 0 0 113819 05 OSL tas 0.00 0.00 0.00
1 0 29 1 Natural  25.00 250 osL 125 0 114021 05 OSL tas 0.00 125.00 10.00
1 0 32 1 Natural  250.00 250 osL 125 0 114818 05 OSL tas 0.00 125.00 10.00
1 0 34 1 Natural  0.00 250 TL 0 0 115004 05 OSL tas 0.00 0.00 0.00
1 0 35 1 Natural  25.00 250 osL 125 0 115207 05 OSL tas 0.00 125.00 10.00

wUIINYNUIAG Select records A5y

Select Records...

Choosze which part of the data stored within each record wouw want to use in arder

to decide whether to select or unzelect the record.

Criteria for zelecting/unselecting recards. ..

Select recards if...

hore ==

|-"3*ND ""| cusitu:ln I |= jl

Grain nurber
- =l

|-"-‘tND hd | Fiun Nurber

Set Mumber
Data Type
Irrad. Time
Murn, Paoints

x Cancel
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AaNT Select records if waziden Limin. Type = OSL A@n OK gy

Select Records... *
Chioose which part of the data stored within 2ach record you want to Lse in order
to decide whether to select or ungelect the record.
Criteria for zelecting/unzelecting records. ..
Select recards if..
= - + -
|.f-‘«ND j ]Nu:une _ﬂélz j | + -
4D x| |Mone == =l i
x Cancel | o 0K
a A a N
kaeAany Records taan Unselect AlL... taan Records of Type
P2 Analyst: 05 OSL tast 27-09-67.binx
File Edit Records Analysis Export View Window Options Help
= Select All... > |
Unselect All... Highlighted Records —
Rec.# |[S¢ B P £ ELE ata T
1 T it Current Recor very Recor i_tura
2 Ti Block Edit Reco%s of type... jtura
3 Ti Highlight All Records Natura
4 Ti Copy Highlighted Records 1 Natura
5 Ti - Re 1 Natura
6 Tt Delete Highlighted Records CtrlsDel 1 Natura
£ L Move Highlighted Record ] Naturz
8 T ove Highlighted Records 1 Natura
9 Ti New Record 1 Natura
10 True 1 0 20 1 Natura

wUTINHUUIN Unselect Records..... WaesuA1 Unselect records if wagidan Limin. Type = TL A@n

OK fs3U
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Unselect Records...

Choaze which part of the data stared within each recard pou want to use in arder
to decide whether to select or unzelect the record.

Criteria far zelecting/unzelecting records. .

ngelect records if...

| Lurmin. Type

Elmeln

BND | |Mone

I || B |

BND v | [More

= || ||

I‘UiLLﬂiNﬁ]%LLﬂ@\TNaLﬂu

x Cancel

=
HIE
—

0K

P58 Analyst: 05 OSL tast 27-09-67binx
File Edit Records Analysis Export View Window Options Help

DX @ 7 K

AAn A%l 1 SAR

Rec.# Selel:ted‘F‘nsitinn ‘Grain number ‘Run Number [Set Number |Data Type |lrrad. Time |[Num. Points |Lumin. Type [Ti X Coordi Time !“ Bleach Time |Anneal Temp |Anneal Time
1 True 1 o 2 1 Natural 0.00 250 H125 o 104103 05 OSL tas 0.00 125.00 10.00
2 False 1 1] 4 1 Natural 0.00 250 TL 180 1] 104249 05 OSL tas' 0.00 0.00 0.00
3 True 1 1] 5 1 Natural 25.00 250 0sL 125 1] 104451 05 OSL tas' 0.00 125.00 10.00
4 True 1 1] 8 1 Natural 250.00 250 0sL 125 o 105247 05 OSL tas 0.00 125.00 10.00
5 False 1 1] 10 1 Natural 0.00 250 TL 0 1] 105434 05 OSL tas' 0.00 0.00 0.00
6 True 1 o 11 1 Natural 25.00 250 0sL 125 o 105637 05 OSL tag 0.00 125.00 10.00
7 True 1 0 14 1 Natural 500.00 250 0sL 125 0 110842 05 OSL tas 0.00 125.00 10.00
8 False 1 1] 16 1 Natural 0.00 250 TL 0 1] 111029 05 OSL tas' 0.00 0.00 0.00
9 True 1 o 17 1 Natural 25.00 250 0sL 125 o 111232 05 OSL tag 0.00 125.00 10.00
10 True 1 1] 20 1 Natural 750.00 250 0sL 125 1] 112507 05 OSL tas’ 0.00 125.00 30.00
11 False 1 1] 22 1 Natural 0.00 250 TL 1} 1] 113053 05 OSL tas' 0.00 0.00 0.00
12 True 1 o 23 1 Natural 25.00 250 0sL 125 o 113256 05 OSL tas 0.00 125.00 10.00
13 True 1 1] 26 1 Bleach 0.00 250 0sL 125 1] 113632 05 OSL tas’ 0.00 125.00 10.00
14 False 1 1] 28 1 Natural 0.00 250 TL 0 1] 113819 05 OSL tas' 0.00 0.00 0.00
15 True 1 o 29 1 Natural 25.00 250 0sL 125 o 114021 05 OSL tas 0.00 125.00 10.00
16 True 1 1] 32 1 Natural 250.00 250 0sL 1256 1] 114818 05 OSL tas' 0.00 125.00 10.00
17 False 1 1] 34 1 Natural 0.00 250 TL 0 1] 115004 05 OSL tas' 0.00 0.00 0.00
18 True 1 o 35 1 Natural 25.00 250 0sL 125 o 115207 05 OSL tas 0.00 125.00 10.00
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File

Edit Records Analysis

DX B2BE

Export

A AV

%Ui’mgwﬂwa RISO Single Aliquot Analysis Ae5uU

"2
File Edit s Analysic Export View Window Options Help
3 an ss
DEEX 2@ ¥EK¥ "% Single Aliquot Analysis: 05 OSL tast 27-09-67.binx X
Rec.? [Position [Grain nun Function Curve Fitting Options
i True 11 g 56,500 13 1 . N & Nodplay
§ ?'se 1 : 550000 11? 0s - Num Values:
2 Tm: ! : 500,000 i 08 [ s B Mean (+5D}
L)\ UE % 450,000 3 07 " Mean [+SE)
5 False 1 0 © 400,000 = A
6 True 1 0 S 350,000 x 7 o b © WiMean
7 True 1 0 & 300,000 £ 05 S
L um Valves:
8 False 1 0 1 oo 5 8 o4 © Common Age
9 Tre 1 0 Ll 4 03 S
== P M € Cential Age:
10 [Tue 1 0 To5i00c > 021 Overdisp (%)
11 |False 1 0 50,000 s | M | 01 Qverdisp (s}
12 True 1 0 o = 3 o MSWD:
13 [Tue 1 0 0 5 10 15 20 25 30 35 0 100 200 300 400 500 600 700 0 1 Z_ 9 s 6
o False 11 o Time () Dose (3) SAR Cycle
15 True 1 0 Curert File: Lw/TkData | Summary Data | Reader ID(551)
SR True: 1 0 106 0L tast 2709675 ~ | [Use]Dose |ngml {BG ['reu ngn[rmse ’Lx‘l’x ILx.‘l'x Enl
17 |False 1 0 R 2 el | = Parameters
18 |Tue 1 0 oo S Natural 2598158 7820493 112020 (0257 Use prev. BG fortest dose I
250 21002 564622 5072 |01 Use recycled points for filing ©
Force growth curve thiough origin I
500 3245630 [66136.1 8604 |0.184
Integration Limits o < - % < =02 = 3
750 |2405454 [145822.5288305 (350389 |11.117 |0.238 Enor Calculations
Signal {1 s = - =
B‘Z"a 0 [106304 [547206 203195 456543 0.007 Hessupnorence () Il -
00 3 [Z0 3 Monte C. 2 :
250 (9649 709349 216945 499443 0.15 Lol e -
SR D [V Incorporate error on curve fiting
48 ] “Acceptance Criteria
¥ Use erors when applying ciiteria
¥ Recycling rato fiit (%) 0 3]
Curve Filling: Linear Flesuls : =
e Hi L %o ¥ Max test dose error (2} 100 =
‘3335331 »7352% o omea [~ Ma. palaeodose error (%} 100 =
= 1.03:003R5/R 1) 28+ 01% (R4MN) I~ [Max Recup. (% of N) _v] 50 2]
= ¥ Tn signal more than 3 signa above BG
" Accept X
= Average enor infit: 0.4285
X Beject Reduced Chi°2 47.53
Curent File: 60l
File:  0505L tast 27-0967.bin 551 [
Records: @ 50l
Selected 2| Qa5
Highighted: 1= 1
B
Subliact Background r| &5 1
ShowPrheatDaainTL [~ | B2
Sublract TL in TOL data mfl
Nomalisation  [None. v © 100
Curent Mouse Postion st ]
Time/Temperature: i P R T
£00,000 13 1 [ ] | ] % Mo display
o
550,000 Matural 1? i 1] - Murn % alues:
500,000 [ b= 08 ] m WO Mean(sDp
:S 430,000 g of 07 " Mean [*5E]
~— 400,000
= & 06 k Wit Mean:
' 350,000 ¥ c :
[=4
o 300,000 £ zos il
) 250,000 5 & 04 lﬂurn alues;
) Common Age:
8 200,000 4 o 03
150 000 3 " Central Age:
! 0z e,
100,000 2 Overdisp [%]:
50,000 M| (E— 1 e Overdisp (s):
0 B o MG
1) 3 0 15 20 25 30 33 o 100 200 300 400 500 GO0 OO i} 1 2 3 4 B -1
Time (=) Dose (=) SAR Cycle

n519 OSL Decay Curve

A5 ED (iﬂi‘m)
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diolansn DE Wwausswmesiinswiduaulasgunsasedandn andiunislaleg adndl Curve Fit

(5UsuUeINsIN) 158N Exponential Fit sy

M3 Single Aliquot Analysis: 05 OSL tast 27-09-67.binx

Function Curve Fitting  Options
gopon ¢ LinearFit 10 1 ™ @ Mo display
550,001 Quadratic 3l 9 04 Mum ¥ alues:
) ]
500,001 @i 8 o0& " Mean [+5D)
% 450,001 g )
o 400,001 onential Fit 7 A or [ ] " Mean [+5E]
% 35000 Exf + Linear Fit z 8 08 it Mean
& 300,00 Sum of two exponentials ] B fud 03 X
E 25000 4 B i bum Yalues:
7 200,000 Intelpolate 3 4 o3 " Common Age:
150,001 Ratio to single point 5 . " Central Age:
100,000 K : Overdisp [%]:
50,000 | 1 04 Overdizp [z}
il 0 il MEWD
o a 0 15 20 25 30 35 100 200 300 400 500 600 YOO 3 3 5
Time (=) Doze () SAR Cycle
UANINANUTU
"R Single Aliquot Analysis: 05 OSL tast 27-09-67.binx
Function Curve Fitting Options
600,000 10 1 ™ @ No display
550,000 9 = T 04 z Nurn Values:
500,000 L 8 08 € Mean (+5D}:
7 450,000 7 ¢ Mean (+SE}.
07 [ ] ean (+SE:
2 400,000 N . o
< 350,000 £ < 06 Wit Mean:
S 300,000 %S 4 %08 _
B 250,000 4 04 }M@-
@ 200,000 3 o Common Age:
7 " Central Age:
150,000 2 o
100,000 : Overdisp (%):
50,000 o . 1 01 Overdisp (s):
0 - 0 0 MSWD:
1] 5 10 15 20 25 30 35 200 400 600 800 1,000 1) 3 4 5 6
Time (s) Dose (s) SAR Cycle
¢ '
a L2
NAN1TAATIZVAZLEINAAT ED A95U
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"8 Single Aliquot Analysis: 05 OSL tast 27-09-67.binx

Function Curve Fitting Options

600,000 L 4 ™ & Mo display
550,000 ural o T 03 . Murn Vales
500,000 g 05 ™ (" Mean [+5D)
& 450,000 7 " Mean [3E]
@ o o7 ] x:
2 400,000 o
< 350,000 & E 05 € it Mear:
o 300,000 % A / % 0.5
B ol B £ Murn Yalues
5 250,000 4 A 04 Mun Yalues:
@ 200,000 " Comman Age:
1SDIDDD ) 03 " Central Age:
‘ 2 0z =
100,000 Ovwerdisp [%]:
50,000 et 1 H A Overdisp (2]
o 1] a MSWD
0 Bl 1m0 15 20 25 30 35 o 200 400 600 800 1,000 a 1 3 B [
Time =) Doze (=) SAR Cycle

Current File:

[¥] 05 5L tast 27-09-670 +

Current Grair
Disc number; 1 =

Integration Limits

Signal: |1 el =
BG: [165 2| [em9 =

e aximurn Mumber of:
Discs: L —

v Accept
X Beject

Lx/TxData 1 Surmmary Data |

BG ‘Lx'Tx |Lx.Tx Err|

ﬁr}m |S\pml ‘BG |Te5| SigL|Tesl

Natural 2398138 | 0.0 283517 | 00 9.100 0.194
R1 | 250 035317 | 0.0 221042 | 00 4231 0.050
B2 | 500 1630513 | 0.0 245630 | 0.0 6.720 0.143
B3 | 750 2405454 0.0 288305 | 00 8.343 0.178
R4 0 106804 | 0.0 203195 | 00 0.526 0.011
B3 | 250 064249 | 0.0 216943 | 0.0 4445 0.093

Curve Fitting: Esponential Resulls

' = a [T-expl{=+c)/b]] ED (s} 36.33 4 BE A1

a: 1. 11E+001 £ 6.30E-001 Recycling: Recuperation

b: 5.B0E+002 = 4.95E+001
c 27284001 £ 1.13E+000

Awverage erar in fit: 0.0318
Reduced Chi"2: 1.38

Reader ID[551)

Parameters

Use prev. BG for test dose

Use recycled points far fitting
Farce growth curve through origin

181

Error Calculations

teasurement emor [%]: 15 5
™ Monte Carlo repeats: 100 2

IV Incorporate emmar oh curve fitting

Acceptance Criteria
W Use emors when applying criteria

¥ Recycling ratio limit [%] 10 =
¥ Mar test dose eror ) 100 =
[T Mar. palasodose emor [%): 10.0 =

1.06: 0.03 (R 5/AR 1)

5.8z 0.2% [R4/N)

Faaansuleazduiung (s) eawalusuiant Juid danfnse 1

[

dadann 90 £ Nlanodiiauuntogsening Ry, Ry, Ry Aagy (NTnaunsa) 2

LT 2
[ ] (%] =Y h [my] ' | [m} [im} (o}

—_

) -
iy
A
:
1] 200 400 GO0 00 1,000
Daoze (=)

r ‘Max Recup. [% of M) j R

I Tn signal more than 3 sigma above BG
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LT
| R 0 O O o O o e == I o TR |

—

]
i
8
1] 100 200 300 400 500 600 YOO

Doze (=)

Y Ao 'oAa ! =i Y a S A -
13if08197ITA Error wege @1u1Taauyail Error weave sanlula dn1saugatunsim adn ASs 91 2R 9

ZRNARPBAY]

NTIATIENAIDYN I NRDIIINaIYTET 1

Reader ID[551]

Parameters
IJze prev. BG for test doze

IJze recpcled points for fitiing
Force ;L\J}vth curve through ongin

1< 71

Error Calculations

1.5 =
100 =

Meazurement errar (%]

I~ Monte Carlo repeats:

Iv |hcorporate emar oh curve fitting

Acceptance Critenia
I+ Usze emors when applying criteria

W Recycling ratio imit [Z]; m =
[v b axtest dose emor [X); m
[ Max. palasodoze eror [E]; m
| | |Ma:-: Recup. [# of N) j Iﬂ
[w Tr zignal more than 3 zigma above BG
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4z S Ty
\Wanspmnegnaalung Accept

"3 Single Aliquot Analysis: 05 OSL tast 27-09-67.binx

Function Summary Display Curve Fitting  Options

& No display
Hum Values: 1
€ Mean(s8D]  BBAT:
2 © Mean [£SE) B847
8 . - £ Wibdean
2 0 so
8 - = Num Ve
@ " Common Age:
S ¢ Cenial Age:
Overdisp (*2]:
Dverdisp (5]
MEWD:
0 [
Time (<) Dose(s) SaRCycle
Current Fie: Lu/TxData | Summary Data | Reader ID:
[P105 051 tast 270967 ~ Use]Dose. ‘s@m |EG ‘Tesl S«m‘TeuEG ‘Lx’l‘x ‘lx‘l'x Er{l
Cunent Grain TERZER
Discrumber 7 = Use prev. B for test dose r
Use recycled poirts for fiting o2
Force growth curve thiough origin r
Integration Linits —_——
or Calculations
T 2 = =
et MeasLrement eror () EE
BG: (200 3[[259 2 [ Monte Carla repeats: 100 =
T ooy [ Ineorporate erfor on curve fiting
Discs: 48 3 Aoceptance Crteria
¥ Use enors when appling ciiteria
W Recycling ratio fimit (%): n 3
Curve Fiting: Linear Flesults « [ Em ] [ios 2]
ED (5} — = =
Reeyeling Recuperation VS e R E|

g i | |

Wiaidenamuanndwadluaiiunig

I [Max Recup. 2ol M) =] 50

[ T signal more than 3 siga above BG

b

LufTw Data  Summary Data [v Only show those that pass critera

# Selected |Pagzs_Critel| Filename  |Dizch Graint

ED EG-E

1 TRUE 05050 tas 1 0

G24.74 SS.Eg

! L3

Current File fi wansanuglnadagiunvinisiesem

Integration Limits @8 AM5AMUA 1don JW9Lsn 16 Jundiusndusunuvesnsin ve 5
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Current File:
|/ 05 OSL tast 27-0367b =

Current Grain
Dz nurmber: 1 —

|rtegration Lirmits

Signal: |1 =iE

BG: [200 2f[50 2]

t airnum Murmber af:
Dizcs: a8 =

anlasienn Wiodeszmaiadudiaunsoeuansinsen 1 luvesd 48-1 viau Inladds 48
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N15ATITANDNIAIDIYIINKANITIATIEN

1. afileannia3es Gamma Spectrometer (AD)

IV. Calculate Activity Concentration & Dose Rate

Estimated Field Radon Loss [%] - Uncertainty [%] -

Calculate
Activity Concentration Random Systematic Total Dose Rate .
[Baska] Uncertainty Uncertainty Uncertainty (Gylka] Rlceay
Update
vz e s oot
[ose Hate
lIncertain
[Gylka] vy

2. afilaanniAIese Riss TL/OSL (ED)

~Rezuls
ED [z]: ﬁE.HE + BRE1
Recycling: Recuperation:

1.05+0.03 R 5/R 1)

o 0.2 % [R4MN]

a2



Normal &

witnomnma

tné 2

(%
a

nnlaannsiesigmumualugasnisiuinlagly Excel Al

J K L M N (o] P Q R S u v
1 W (%) AD (Gy/ka) |AD er (Gy/Ka)| AD er (%) ED (Gy) ED er (Gy) ED er (%) Age (¥r) Age Error (Yr) | Age Error (%) | ED second |ED error second
2 1.00 2.76 0.06 217 38.83 238 612 14070 910.00 6.47 219.21 087
3 1.00 455 0.09 1.87 69.1a 2.50 367 15180 620.00 4.08 351.86 29.49
4 1.00 5.88 0.00 0.03 67.12 229 342 11400 380.00 333 24262 2007
5 1.00 541 011 202 62.78 221 351 11610 470,00 4.05 71.8¢ 8.09
6 1.00 513 6.33 0.13 60.17 2.8 412 11720 480.00 4.10 309.57 19.69
7 1.00 5.03 0.08 165 81.66 267 3.27 16230 590.00 3.64 113.74 389
Cde ¥ o Ld 1 > <
ﬂ'm'm‘lmqqﬂmqu AININLAITINEATDN . ¥ .
ﬂ']@?ﬁﬁ/ll@lﬂ']ﬂ'ﬁﬂ']ﬂ’lu
Gamma Spectrometer Risg TL/OSL (ED)
o & vy o
Aeuagila Ao
Sample No. | AD(Gy/ka) | ADer (Gy/Ka) | AD er (%) ED (Gy) ED er (Gy) ED er (%) Age (Y1) Age Error (Yr) | Age Error (%)
T300 2.76 0.06 217 38.83 2.38 6.12 14070.00 910 6.47
T390 4.55 0.09 1.87 69.14 2.54 3.67 15180.00 620 4.08
W100 5.88 0.00 0.03 67.12 2.29 3.42 11400.00 380 3.33
W200 5.41 0.11 2.02 62.78 2.21 3.51 11610.00 470 4.05
W300 513 6.33 0.13 60.17 2.48 4.12 11720.00 480 4.10
Wa00 5.03 0.08 1.65 81.66 2.67 3.27 16230.00 590 3.64

a3




1] 0o w o °
dayadrAynldluntsAuinmieny

AD (Gy/ka)
K

Andildnnnisiaseianedes Gamma Spectro -Total - Dose Rate (Gy/ka)

Dose Rate

[Gy/ka] Uncertainty
Beta  [EREIN EEGHREE
Gamma [NSSONNN [ENCOZERNN
Tora [N OO

AD er (Gy/Ka)

ATILAAINNTILATIERANNLATEY Gamma Spectro -Total - Unceryainty

L D?g;,ig;e Uncertainty
Beta | 2702 | 0063
Gamma [ 180 [ 0028
Total  [NNNEESSZNN OSSN

AD er (%) =( AD er (Gy/Ka)/ AD (Gy/ka))*100
M
ED (Gy) AdlFannsiesgianniaies TL/OSL & e Ihinawn 24 fegreiidiuam 1
N AnsnuInfuLdI eI Asale

Lu/Tw Data | Surmrnary Datal
Use|Dose |Slgﬂ21 |BG |'resmgn{'rmBG|Lnfrx |l.x’l'xEn|
Natural 2508138 | 0.0 285517 00  |9.400  0.194

Rl | 250 933317 | 0.0 221042 00 4231 |0.090
B2 | 300 1650513 | 0.0 245630 | 0.0 6720 |0.143
B3 | 750 2403434 | 0.0 288303 00 8343|0178
R4 | 0 106804 | 0.0 203195 | 0.0 0526|0011
Ry | 250 964249 | 0.0 216945 | 0.0 4445 0093

Curve Fitting: Exponential Fesult

¥ = a [1-expl-{x+c)/bl] ED [s): EB.BS + 5561

a 1.11E+001 + 6.30E-001 e -

b: B.GOE+D02 + 4.95+001 ey cii fiecuperaton)

ot 272E+001 £ 1.13E+000 1.05+ 0.03[R 5/R 1) 5.8+ 0.2% [R4/N)

Average error in fit: 0.0318
Reduced Chi"2: 1.38

aa




ED er (Gy) AfIlAINNTIATIERINAATEY TL/OSLIJuAAURanaInuesnisin 61 1

o) A1 TiAmnAnuIniuwdImsmeduaniale 24 degrelidnuiy

Lu/Tw Data ] Summary Data]
Use|Dose |Sign.al |BG |Tesl Sim‘TestBG|LxTx |Lx-TxErr|
Natural 2508138 | 0.0 285517 00  |9.400  0.194

R1 | 250 933317 | 0.0 221042 | 0.0 4231 0.090
B2 | 300 1650513 | 0.0 245630 | 0.0 6720 |0.143
R3 | 750 2405454 | 0.0 288305 | 00 8343 0.178
R4 ] 106804 | 0.0 203195 | 0.0 0526 [0.011
R3 | 250 964240 | 0.0 216045 | 0.0 4445 0.093

Curve Fitting: Exponential Results
Y; ﬂL—e%hg]ﬁEE - ED (s} gﬁaa + 5561
b 5 BOE 2002 + 4 35E 4001 fecycling; flecupeition]
o 272E+001 +1.13E+000 1.05:0.03 (R 5/R 1] B8+ 02% [R4M]
Awerage emor in fit 00318
Feduced Chi“2: 1.38

ED er (%) =( ED er (Gy)/ ED (Gy))*100

P
Age (Yr) =TRUNC((ED (Gy)/ AD (Gy/ka))*1000,-(1

Q

Age Error (Yr) =TRUNC(Q2*SQRT((AD er (%)/100)"2+( ED er (%)/100)A2),-1)
R

Age Error (%) =(R2/Q2)*100
S




