b BB %
.\"" B
(0) LHASERAEHEBEALRE
(@) =M X EPINIES P EE A S

B/ YERE LA AN
B AN ERA R A i B

Mot N: R
BEZ EE: 13919451336




R = A

AP REFT A H B A AR W3R A E T 1A N SE 5620
2, MUHTIEERA L0 E A e = WAl 224 b
HLET IR IR L, AME N FESA AR B AE R 18 5 2UE
(R HRAL BN AAFHE B BB R, A AR
BRGNS 05 B A A 00 r) e, AR SR
FEAEE R NAKBAEMTE, FFEE A




H 3%

> RS 4
> T AR
>IN R =

>Risa@TL/OSL-DA-20% 4= H Z B Gl A H 7 55 4% 3
SRy BEVIAE A a2 B RN

> RisaTL/OSL-DA-20%4 4= F SR M A= ACFTI R B AL:
> LB A RS (SAR) 23508 EALINR
>N A R VE B S




EA A

> FR: RisgTLIOSLA: B 3B Gl R4

> JE 4 FR:  Anautomated RisgTL/OSL Reader

> P& S s w s AR =

> 5. RisgTL/OSL-DA-20 7!

> E: 120 J37C

> filli&RT: Technical University of Denmark (DTU)

>IARTNRE: W H TMEIEDE. EBIUE S, XARE X
BOCHRMRAM, FEHT AT, KASFEmE T &M
A Sl Jac

>R E : FPIEE101A

> PR 2l SCE = R E TS E-mail 557 Uk R ey




it RS

g

TAHeJRE

> TE S 55 R WA 3 BB AN W 18 1 571 =

> 0T FE LA T TRARAL B

> A HAEE (PMT) WIKILEDIT4AH
B EL A OSBRI BB S 55

> 18 A F IS 2 2O I B A &
AT E B AEK LR,

>Ed 5 HARBLE ST, 55
H SRR S 5 A R B S2 56 = 577 & B &5
H5FE (De) o




90Sr/90Y P& B JE

—_— ==

Controller

........

RO CRISEA SRS L




RisgTL/OS reader

Photomultiplier tube imlN

Trradiator
—

L
Blue LEDs @
Emission ﬁlter»s--l

Beryllium wind6%—— %Q‘\\,%{\\) SO 0 00w ﬁ& i
crf;?-‘) 2
— Heater plate

C—>  Sample ﬁ p

| G—
)
%ﬁﬁ Sample carrousel <
82200 0 0OSSSg

Accommodates 48 samples; heating to 700°C

—

%UUU%

PMT | Detection

/ther
% IR LEDs

Quartz window

&l

JTID

ZUSAEFUTRR:

4 HA R i, — Ik
i 2 AL 48 AN s iR
AIEZE IR ~700 °C2 [8)d 5, A3t
ITHEM I ZLAMEE S (IRSL)
JeREG(BLSL) gkt (GLSL)
ST E; YUk T A LA
H75 (LM-0SL) Filfikid 5 =
(CW-OSL) A,




Risg TL/OSL reader

Photomultiplier tube imlN
Irradiator
-

—
Blue LEDs @)
Emission ﬁlteﬁgul

Beryllium wind§&%—— %%%% SO 0 00w d’y i
Q}%“::‘ —
— Heater plate

C—>  Sample @ p

—>
)
%CP& Sample carrousel S
8200 0 0OSSSS

Accommodates 48 samples; heating to 700°C

—

gﬂﬂ[]ﬂ%

PMT | Detection

/ftcr
% IR LEDs

Quartz window

&l

AT

ZAX R EF TR A

2 I iR s, —
e 2 al MR 48 AN Fr s It
TR S R AE = ~700 °C 22 [A] 85
A AT R A AN (IRSL)
RO L(BLSL) A4 RO
(GLSL) #FHfE5M&E; Yk
77 2F &R & 730 (inearly
modulated OSL, LM-OSL) Filfik
M5 R, (continuous wave OSL,
CW-OSL) Wb,




AEMRE R IR RS R Hoya U-340 €6/ (7.5
mm) F5NHMEBE (PMTE) ES{FH.

N B Hoya U-340 8%
}:IL




] P P B B SR A58

[f 223 F PN

L-P

> BEOCMESOT OB fESS AT AL B2 )5, TR | s se g
F AT N Z TN G0 58 T AR R R i BEAT AL N B S5 2K
e (De) M.

> JRSTAE I T SR U e BT P ol e e = A 5T AR HY H
W, A RIZR)G, J7 Al ftHERSL A

> A A & A U, BRVERS 55 0 A% 8 57 AH S E
> PR TA/EH

> I T 2l SEATIRATTE ML . A F P e Al B
T E BB BORORE G S e B A 136 FH IS 18]

> AT A] B, 1Bk R L = & 3 AT &1



Bt Hr A A

» Sequence Editor

GIEE P T 1 H B TL/OSLl = 7 41), R FEFFN. FREE.
WO AR 25 1 R

» Control program

FEH TR AL
» Analyst

73 BT A AL BG4S R




DDDDDD
nature

aaaaaaaaaaaaaaaaa

luminescence

A B4R

cccccc

uuuuuuuuuuu
eeeeeeeeeeee

uuuuuuuuuu
eeeeeeeeeeeee

aaaaaaa

uuuuuuu

Test Dose

Preheat

sssssssssss

y)
Time
eeeeeeee Test Dose
g. 5 Gy (e.g. 5 Gy)
a.a a.a
a -

aaaaaaa

Preheat

Calculate L
eeeeeeeeeeeeeeeeeee d N
osL o’
]
£="1
Ex | |
e | v
£ 5 o4
Z2
2
S |
3 o4 ) _
0 10

Laboratory Dose (Gy)

o

—:—A

¥ (SAR) AL

>

XFE—AMU R, BAENERABILESEE(LN),
EXMEERETINCHNAEENBENE, RL
R2, R3, R4, R5(=0 Gy). RI1(=R1) Ml
R1"(=R1)), 34 FIWH BEAIXT B FIBEE 5 R
(L1, L2, L3, L4, L5. LI'MIL1"). HEEH
RANENAERT 4 MEEFIBREEZH, BIFE R2
F1 R3]

EB—NMRABFENRZE, #E— B/
B ERAER, BISZI0FE (test dose, TD), FFMIH
BAT RBEAGESBE(TN, T1, T2, T3, T4,
T5RIT1Y),
BLN/TNFEANIX KL F, BIaiEEAS TR
RENESRENMNKFEE, HASRHNE
(De).

AEBEEHEFEREE (SAR) JREHE (Duller,

2008)




Discs

I

A R

> WERARSHE AR, 2R
FAF

> EEBENIemBAENAF LHHR—F
TEYH, G SRANLT B TR i I STRG RE
WAk, BAWRAE, BRI

> AR/ BUR FIHE RE XS A R Fr KB
W] EIRRIRE, BUREM A AR 484N
B, HERRE24




Step Treatment Observed
_ > fESequence Editor F4r B35 &

1 Give dose, D; — 4 .
NWARERF, BFEMA. BR. B

2 Preheat at 240°C for 10s — 7/%*” H@E%ﬁﬁ#ﬁﬁﬁ*ﬁm E@'ﬁ[.

3 Stimulate for 40s at 125°C Li B,

y O - > BERRZEREG B 514,
BT E R R BN ZFR,

S Heat to 200°C — b . —
Rir “BaE” BIFFIREIT

6 Stimulate for 40s at 125°C T

7 Returnto 1 —

SARVEEANHATFE

(Murray and Wintel, 2000)




File Edit Options Seq Control Help

o/ o|e & B[E]T 2

Runiz T

TSy
@

f— Samples ‘ Run1 | Run 2 ‘ Run3 Run 4 Run§ Run 6 Run7 Run 8
Set1
Set 2
Set3 |17 TL 240°C, 5.00°Cfs, 250Pts., P OSL 125°C Blue LEDs;40.0 s; Beta 1605 TL 200°C, 5.00°Cfs, 250Pts., P 0SL125°C Blue LEDs:40.0 s; lllum Blue LEDS (30.0 %] for £
Setd |17 Beta 1755 TL 240°C, 5.00°Cfs, 250Pts., P OSL 125°C Blue LEDs;40.0 s; Beta 1605 TL 200°C, 5.00°Cfs, 250Pts., P 0SL125°C Blue LEDs:40.0 s; lllum Blue LEDS (30.0 %] for £
Sets | 127 Beta 3505 TL 240°C, 5.00°CJs, 250Pts., P OSL 125°C Blue LEDS;40.0 ; Beta 160s TL 200°C, 5.00°Cfs, 260Pts., P 0SL125°C Blue LEDs;40.0 &; Illum Blue LEDS (90.0 % for ¢
Set6 | 127 Beta 7005 TL 240°C, 5.00°CJs, 250Pts., P OSL 125°C Blue LEDs;40.0 s; Beta 160s TL 200°C, 5.00°Cfs, 250Pts., P 0SL125°C Blue LEDs;40.0 s; Illum Blue LEDs (90.0 %) for £
set7 |17 Bela 1400s TL 240°C, 5.00°C}s. 250Pts., P OSL 125°C Blue LEDs:40.0 ; Beta 1605 TL 200°C, 5.00°Cfs, 250Pts., P 0SL125°C Blue LEDs:40.0 s; Illum Blue LEDs (30.0 % for £
Setg | 1-27 Beta 0 TL 240°C, 5.00°C)s, 250Pts., P OSL 125°C Blue LEDs;40.0 5; Beta 1605 TL 200°C, 5.00°Cfs, 250Pts., P 0SL125°C Blue LEDs;40.0 s; Illum Blue LEDs [30.0 % for £
Sety |17 Beta 1755 TL 240°C, 5.00°CJs, 250Pts., P OSL 125°C Blue LEDs;40.0 s; Beta 1605 TL 200°C, 5.00°Cfs, 250Pts., P 0SL125°C Blue LEDs;40.0 s;
30 —
@ ’ ERBFIEEEITHER
| T RLEE R
Endnote X4 Rstudio f ;"'ﬂf )
OMDownload 3 i TR
ETPdem = % i 2 % 5
LDAC software (v1.0)-yanglzu SR
Fytra v \
TEE(N) PRAFHIALE
FEZERT): TL/OSL System Il (".binx)

~Fem ]

| Fun2

o T BT B 300, TB-300 s6c

Aus 4

v

TL280°C, 5.00'C,
TL 240

® Tomm—

5,00, 7

RS A [2020110016
= !m AN 16
21

Bets 3205 - Set 4 Auw 4 Sample: §

a1
Wailieg...

Tstmaied o end: 20291013 15:46 [+1 sequen

> BRI RFSE, B ENETT.

> BT

REBs R, AR * binx XXM, TTPLEITAnlyst BA#ATER M4SN




A S

Gle Edit Records Analysis Export View Window Options Help
DEEX |[Bd Ik
lec.d |Selected|Position |Glain b |F\un Numb |Set Numb |Lumin. Type |Temperature
1 0 2 3 TL 240
1 False |1 1} 3 3 0SL 12h
i False |1 0 5 3 TL 200
False |1 0 6 3 0SL 125
i False 2 0 2 3 TL 240
i False Select Records... » (128
I Fal 200
— a'se Chooge which part of the data stored within each record you want to use in order
: False to decide whether to select or unselect the record. 125
| False o . . 240
—“ False Criteria for selecting/unselecting records. . 1285
1 False Select records .. 200
2 |False [ Lumin. Type B E ﬂ |DSL + - 125
3 False 240
- AND w| M ||z - .
4 |False a0 =] [ore =ll- Sl 8 N
5 |False D =] None JE2) CIET |- Jeo0
6 False 125
Zurrent File y |nfaimation:
“le: X Cancel | o Ok
Jecords:
Selected il :._, 120 r
Highlighted: LY
I b \ = et
ow Preheat Data in TL I g Jﬁﬁﬂﬂ_\‘ﬁ%%ﬂ
Subtract TL in TOL data I = 30
-
Yormalisation Mane - F 20
Curient Mouse Position:
° - i
Time/T emperature: a 50 100 150 200

_uminescence Signal

Temperature (°C)

Rt

Function Summary Display Curve Fiting  Options
i
8100 ’ 1
7'0]3 )
35
5 s
o 3 4 i
S s i ! E
: %25 H
S £ u,
g4 i, I
5 @ 52
7 S0 15 H
0 H
2000 1| g i
110 05
N
1SN B ABE B I T T N I N N I
Tine:(5) Dose(s) Precison(%)
Curent File: LeTeData Suméry)da| ' Ol shoss hose thal pess citenia
gDt v [ Ijms_EnalFianErve ‘m |E.mu |E) Ha
Dot TE TE Dambi 1 mE &
Digmmber |1 3] i .
TAUE  TRUE  20-38nki 2 0 £33
TRUE TRE DAWmE3 0 T 3
T — ME RE Dami4 0 % M
Signat |1 3‘ 3
- : : TAUE  TRUE  20-38nki 5 0 LI
AFTRCIETRE
EZF WE RE Db 1 & q
ardmum Numer o = At 7 -
Dzt ,ﬁ AUE  TRUE  ZD-34mbi 7 0 ME M
- TETRIF Ak R n mE v
< ¥
Resuks
ED [t 68102 + 2861
Recycing Recupersion:
T30 MRER 13 012 5N

£z

X Bt ‘

Ayerage enorin it 02
Feduced Ch'2 070

WAL R el L Anal yst A T EF M4

T hdiply
NumYabe 7
[ Mean[#0}F 7419761
 Mean[s3E} 74192146
O WiMear 71112825
g
E HumYalues. n
2 Comdgs TR0:67
(" Cenhdldge 7602187
Dverdisp[p 10003
Dwdiply  Tadsld
HEWD: il
Reader |D{261)
Paamelers
sz piew. BG forlest dose. I
U2 recyeded poinls o Bling v
Force gowth curve thiough cigh [
Enor Cabsdations
eznpement e 1] LR
[ Worte Calo repedts: 100 3
[ Incorpasatz encr on cuve filing
‘ooeptanca Cilena
¥ Use enors when agging crkens
™ Recycing e mk [2} ki
™ Maxtest ooz e ) 13
[ Max palaeodme e 3 <
[ |Mxheopa) = [0 2

[ Tn sial move then 3 sima abive BG



NERBRIEERE TN

> 15 PAS F R S IO A E Ve AT .

> ERIE ST I R VS B E , ERE A

> BRI R TP AN RS AT A B AME L, A0 S B i
ML =S AN, M™iEE A,

> I s, AL R, AR, WY 5
AR A ) = 5l AL BN G BB s 3% .

> TR IRAY B RE AR TAE, 5 A\ R AR,
TH IR E N B FE BRI S EF N



LA 4

HEENZERER

> ZREECPBUN IR, BRIERE BT BB R

T

EERIEMTE.

> RERSERARES, BFRENnT.

> BIEANRNMEFNRRT RFIENZEER.

> ERERAMEEIEY, RETEBUNIE.

> FEREEN TERRT, WrEEAss, B
RIENE, BB ENMERE.

FHRETHHEYRERENE, ITERE!

A

S EiRS

Danger!Lonizing Radiation




