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1.1. TL/OSL research history

o= | e walis R

2016 Basic research <<< Application

2000 Murray and Wintle Single aliquot regenerative dose (SAR] method

1991 Riso Lab. Riso TL/OSL reader JH &

e | ey eel Ontically stimuiated aminescence (0L

1985 Aitken Thermoluminescence dating [Academic press)

1966 Cameron & Harshaw Commercial TL dosimeter, TLD-100

“Thermoluminescence as a research tool”

1953 Daniels et al. TL dosimetry for atom weapon test using LIF material
TL dating for irradiated rock material

1935 Lyman DosimetryE ol TL M &

1930 Urbach TL peak®@l electron trap depth & &HtH|

1904 Curie Radiation induced TL JH8 XI2t (PhD thesis)

1895 Wiedemann & Schmidt Thermoluminescence (TL) 01 XX AlE
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1.2. Physical model

Energy

Conduction band Conduction band Conduction band
o _diffusion diffusion
“\ electron
®
l e | < Stimuiation
—IT —— 1T T —— Blue LED
IR LASER
ionization
® LIGHT _
_T L —O— L -3 luminescence
O
hole
diffusion™~o
Valence band Valence band Valence band
Irradiation Storage Eviction
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1.2. Physical model
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1.3. TL/OSL signal

RTL counts
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1.4. Natural sample materials

K[AISi;Og]
orthoclase
microcline
sanidine

K-Na-Ca feldspar ternary
according to their chem-
ical composition

L 1 1 1
albite oligoclase andesine labradorite  bytownite  anorthite

< a-quartz > < B-quartz > o ¢ Fel::;:; S o
SAR-0SL £ L
SAR-TTOSL 5 salalr “1 san-mL 2008
& | s -
SAR-IIL N _: :Emm e SAAD-POSL (2014)
2 1 -
SAAD-POSL :_ o eowne }fT;’y—m-n-cnstobamesmca - 50

200 400/500 800// 1000 1200 1400 1600 |1800 2000
573°C 870°C 1470°C 1705°C
temperature [°C ]
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1.4. Natural sample materials
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Some values for Trap Parameters & Electron Lifetimesat 15C

Quartz 85 0.84 1.9%10" IR 0.13%x103  Strickertsson(1985)
110 0.80 2.7x10° IR 1.2x103  Strickertsson(loc.cit.)
110 0.98 8x1012 Several 0.8x10°3 Fleming(1969,1979)
110 0.99 - IR,ID,PS - Wintle(1975)
190 1.42 3.4%10M IR 0.7%x10%  Strickertsson(loc.cit)
230 1.79 5%1018 PS 130%103 Wintle(1974,1975a)
240 1.60 Q.2x10 IR 340%10°  Strickertsson(loc.cit.)
310 1.68 1.8%1013 IR 450%x10%  Strickertsson(loc.cit.)
325 1.69 1%10M ID,PS 100%10° Wintle(1975a,1977)
375 1.66 1.5%x1013 IR = 108 Fleming(loc.cit.)

K—feldspar 90 0.76 Bx10° IR 0.16%x10%  Strickertsson(loc.cit.)
110 1.10 1.3%1013 IR 43%103  Strickertsson(loc.cit.)
210 1.40 2.8x1013 IR 3.6%x10°  Strickertsson(loc.cit.)
280 1.62 4.1%1013 IR 3.9%x10%  Strickertsson(loc.cit.)
320 1.60 1%1013 IR 1%x109

Hutt & Smitnov(1983
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1.5. TL/OSL A E0}

JL. Phyvsical research
— Photoionization cross—-section using CW-0SL and LM-0SL
— Trap properties using RTL
— Lifetime and physical characteristics using TR—0SL

Lt. Retrospctive dosemetry
- Single grain measurement
— SAR-TL measurement
— SAAD-POSL measurement

Cl. Archaeological research
- Dating of pottery, roof-tile, burnt soil, etc.
— Dating of hydroponic farm, etc.
— Dating of Paleolithic culture layer, Paleosol, etc
— Dating using predose effect
— Dating using subtraction method
- Provenance study

al. Geological research ' (z*ﬁ)u|§'1’i'2'§£|o+
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SAAD-POSL
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4. AFE o1 out
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5. SAAD-POSL
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5. SAAD-POSL &4
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5. SAAD-POSL &4

Bowosoer N ol o
nemssiceser,  SAAD-POSL analyst

dsc_TGyidatals! - verson 10v
i
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5. SAAD-POSL &4
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0.3. SAAD-POSL EAMHE

Preheating at Ti °C for 10 sec

Growth curve

A

I

POSL using blue LED at 125 °C (Lx)

l x=1,2,,,N

Additive dose

Correction factor

.

x=1,2,,,N-1
|

A 4

Preheating at Ti °C for 10 sec

I

POSL using blue LED at 125 °C (Cx)

. 1

Background measurements

- Pulse condition
Pulse width : 10us
Dynamic range : 250us
Sweep number : 10,000
- Measurement condition
Dwelling time : 1us
Channel number : 250
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5. SAAD-POSL &4

0.3. SAAD-POSL EAMHE
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6.1. TL/OSL IS0 E21X = Tjet
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6.2. POSL A130| 2218 S Tjot

POSL signal (a.u.)

POSL signal (a.u.)
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6.3. Plateau test

ED value (Gy, 16 SD)

2.0
® Red brick disc
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6.4. Dose recovery test
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6.5. Minimum detectable dose

Sample: Red brick dics
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6.6. Fading test (31 3)
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ED ratio

6.7. Depth profile using Cs-137 gamma source (A3 X)
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Estimated time (hr)
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Appendix. S2|LIE} F|=2] E7], M= TAIE|Al E7| B

Lot v s s Reimrn

Sum KS-1i pettery {A=144. S“n(AFGG o1
Sum Charcoal IiCalL3 atmaspheric curve (Reimer et al 2013)0xCal v3.10 Brork Ramsey (2008); cub -5 k12 prob usp{chron]
KGM-OWd130233 1 i
KGM-OWd130235 e Sum KS-ri pottery
KGM-OWd130236 4 68.2% probability
KGM-OWd130237 4 7750BC (68.2%) 7200BC
KGM-OWd130238 I 95.4% probability
KGM-OWd130241 e 14[: : EEI' [KIGAM] 8100BC (95.4%) 6700BC
KGM-OWd130242 i
KGM-OWd130243 4 L
KGM-OWd130246 i r
KGM-0Wd130247 4 0.8 B
Beta-349640 A 0.6 -
Beta- 249641 L 14C : SE (Beta) i
Beta 349642 4 0.4 B
Sum Charcoal 4 0.2 -
Combme Pottery r
C_Date JIM-KSPI 108.4% i, 0.0 -
C Date JIM-KSP2 107.5% e - E ]
C Date JJM-KSP3 1322% s~ OSI' ) "'JI
C_Date JIM-KSP6 136.0% i T T S T O A H R H AR RO
Combine Pottery — 10000BC 9000BC 8000BC 7000BC 6000BC 5000BC
KGM-OPy140001 A 1ac . EJI
Sum KS-ri pottery & Calendar date
P 1 ooy | PR T P I P
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