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- Dicentric chromosome scoring
- FISH (Fluorescence In Situ Hybridisation using translocations)

- PCC (premature chromosome condensation)
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- FISH (Fluorescence In Situ Hybridisation using translocations)

- PCC (premature chromosome condensation)
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- EPR (electron paramagnetic resonance)

|
H
Jpor

X
OII



—

%)

O

T

T

0
m <

()]
) nlo
o ol
& X
5 0
3, @
o ru
<0 =R ey
%0 s —
_ = N S
o o o
30 ol @ =
o W B g
v zg o
X oF £ ~
kI K ZO Y
= jod =0 ._._o
A B
T T Il
x X U )
o KConT nT
5 ~ N 1|
ol o 1F H
= ol ofl |_:_A|
= Nfo  Kfo ol
< NN ioll
0 A A HH




Thermally/Optically stimulated luminescence (TL/OSL)

Quartz-ideal crystal  Real crystal

electron trapped TL/OSL

Excitation Stimulation

O sj4 " O-Vacancy °Electron
o o2 O Al

From Dr. Clemens Woda (HelmholtzZentrum muenchen, Germany)




Simple Model of TL and OSL
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Blue LEDs (470 nm) for optical stimulation
Bialkali EMI 9235QA PMT

photomultiplier tube
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Filter transmission

Detection Filter

PMT

Feed-Back

Lightguide

IR LEDs
Blue LEDs
‘ Cut-Off
Sample Heater Strip Filter

1.0

U-340 GG-420
0.8 n
0.6 -
0.4 1 Blue LED
0.2 -
0.0 | \,,,____ www.risoe.dk
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Wavelength (nm)



PM tube

From Dr. Andrew Murray (Risoe National Laboratory, Denmark)
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Beta
source Photomultiplier

\ tube

Stimulation
light (LEDs)

Sample — Ht
Heat

From Dr. Andrew Murray (Risoe National Laboratory, Denmark)




TL/OSL Signal (Regenerated)

8x10*

Photons (/s)

0 2 4 6 \é 10
Stimulation Tim Y 53)
« Stimulate sample and measure Dose Response c:urvel
. . 8x10°
accident signal. " o
- 2 6x10°
- Irradiate sample. g
Q
 Stimulate sample and measure £ #a0x
regenerated signal. 8 10t
* Repeat irradiation and stimulation N
cycle for different doses. v 6Oposio(ey)lzo e



TL/OSL= O|-&

Dose Response Curve

N

0]
X

=
o

N

(o))
X

=
o

OSL Intensity
X
S

4 Q - |_ine Of Best Fit
@ TL/OSL Data
Natural Signal

0 30 60 90 120 150 180
Dose (Gy)










o

_
%)
@,
S~
N
_I
ol
D
A
X

X

3

[e)

[=)
TT




nydailynews.com






AA7) 7] W& HAr2A8] TL/OSL= 0| &

Res'istors IC Inductors




Special Plating

(Inner Electrode)

Inductor chip
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OSL decay curves of Inductors

Inductor
_ 6000 . I I . I . I .
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Channel number (stimulation time: 40 s)



OSL decay curves of Resistors

OSL intensity (counts /0.16 S)

Resistor
1500 2 7| —— 8909 MGy
| 1ol —— 2227 mGy
1250 A —— 557 mGy
|| 1001 — 139 mGy
1000 - — 34.8 mGy
_ — 0 mGy
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Channel number (stimulation time: 40 s)



Dose response curves of inductors

« Inductor-1
30004 o Inductor-2
2 Inductor-3
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Dose response curves of resistors

OSL Intensity (net counts/2.4s/mq)
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Fading of OSL signal

OSL Intensity (normalized)
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Minimum detectable dose (MDD):

Three times of standard deviation of the 10 repeated measurements of
background (readout of the unexposed samples).

Electronic Sensitivity MDD
component (OSL/mGy/g) (mGy)
IC chip 9 14
Inductor 348 3

Resistor 66 7
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OSLE 0| &3t 4

TL Intensity (counts)
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Inductor (TL over 200 °C, corrected)
Inductor (TL over 200 °C, uncorrected)

TL intensity (arb. unit)
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H|-gAl 2T A8 7T B+

Protocol for dose re-estimation using inductor and resistor
1) Irradiation of the samples (nominal dose)

2) OSL measurements for 100 s

3) Reference dose (Dg) irradiation for calibration factor of the OSL signal
4) OSL measurements for calibration factor

5) TL measurements for dose re-estimation (TL,. c«imation)

6) Reference dose (D) irradiation for calibration factor of the TL signal
7) OSL measurement

8) Reference dose (Dg,) irradiation again

9) OSL measurement

10) TL measurements for calibration factor (TLy)

mGy
counts

D

reestimated

= TLreestim,,, (counts) - CF ( > — DRmGy)

mQGy

= TLreestim,,,, (counts) - (DR + DR)/TLR ( ) — DR(mGy)

counts



H|-gAl 2T A8 7T B+

OSLE 0|83t MW7} U “ZH2 TL"Z 0|83t M2 A7}

— L -

unit : mGy
Inductor Resistor
Nominal dose dogzt\llzl?tit%dSL Re-estimated dose with  Estimated dose with Re-estimated dose with
(N.D) (S.D) the “residual TL” (S.D) OSL (S.D) the “residual TL” (S.D)
(N.D) (N.D.) (N.D.) (N.D.)
305 245 (1.7) 236 (33.0) 320 (18.3) 338 (30.4)
(1.00) (0.80) (0.78) (1.05) (1.11)
1700 1483 (18.6) 1482 (33.2) 1981 (12.0) 1298 (7.5)
(1.00) (0.87) (0.97) (1.17) (0.76)
3300 3142 (56.3) 3031 (96.6) 3351 (17.7) 2778 (34.8)
(1.00) (0.95) (0.92) (1.02) (0.84)

S.D : Standard Deviation
N.D.: Normalised dose to the nominal dose



EURADOS

(European Radiation Dosimetry Group)



€URADOS

g

€uropean Radiation Dosimetry Group e.V.
| 4 The €uropean Radiation Dosimetry Group 7

EURADOS Voting Members
(Status 2010)

We are a network of more than 50 European institutions
(Voting Members) and 200 scientists (Associate Members).

Our activities encompass:

> coordination of working groups

which promote technical development and its
implementation in routine work

which contribute to compatibility within Europe
and conformance with international practices

> organization of scientific meetings and training activities
> organization of intercomparisons and bench mark studies

As a non-profit organization we promote researchand > Individual monitoring for external exposure
development and European cooperation inthe field ofthe  , |ndividual monitoring for internal exposure

dosimetry of ionizing radiation. ; :
y g > Retrospective dosimetry

We maintain a network which includes experts, reference
and research laboratories, and dosimetry services. This
enables appropriate specialist groups to be formed ina > Diagnostic and interventional radiology
timely manner to solve problems or promote research > Nuclear medicine

identified within EURADOS or upon request from external
. bodies.

> Environmental radiation monitoring

> Radiation therapy
> Computational dosimetry

'} WG2: Harmonization of individual monitoring in Europe Dosimetry research community

WG3: Environmental dosimetry Voting
@ WG6: Computational dosimetry MEmbes ﬁeﬁ;
—— ‘ WG7: Internal Dosimetry ?
: WG9: Radiation protection dosimetry in medicine ( Afse:;a; j<:= = i- = e a>
........ 0

WG10: Retrospective dosimetry
<< Working Groups FPeEe>  ice

-

WG11: High energy radiation fields

WG12: European Medical ALARA Network + T
Council

v

Chairperson | Vice-Chairperson L

Secretary Treasurer
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Retrospeéctive dosimetry At2 5
(Backside glass)
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e TL glow curves of LCD display glasses
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Discher M., Woda C., 2013, Radiat. Meas. 53-54, 12 — 21.



e Optical stability

Light exposure times with blue LEDs
of the TL reader (470 nm; 36

mW/cm?):

(1)0s
2)2s
(3)10s
(4)40s
(5) 120 s
(6) 250 s
(7) 500 s
(8) 1000 s

(a)

UV wavelength range (Hoya U-340 filter, 290-370 nm)
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Discher M., Woda C., 2013, Radiat. Meas. 53-54, 12 — 21.
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Irradiations at IRSN (2016. 01. 21)




Measured dose (mGy)

Results- display glass (etched)
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