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Calibration of film and TLD badges using gamma sources
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Secondary or relative dosimeters provide indirect measurement of dose
but have to be calibrated using a primary (absolute) dosimeter at reference
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TLDs (thermoluminescence dosimeters) are secondary dosimeters.

(An ionization chamber and electrometer) is standard dosimeter
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The mechanism OF TL DOSIMETRY

ENEROY STATES IN THE CRYSTAL




Physical Form/Shape of TLD

Lithium fluoride (LiF) is the material most commonly used in TLDs.

LiF thermoluminesence dosimeters are approximately tissue equivalent .
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The effective atomic number (Zeff) of the LiF is 8.1 which are close to

effective atomic number of tissue 7.
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H,(0.07) - to estimate the equivalent dose to skin.
Hy(10) - to estimate of effective dose.

Hy(3) - to estimate lens of the eye dose.
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Schematic diagram of a typical TLD reader
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Table1: Annealing Treatments
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Cf= measur dose / true dose

Calibration of film and TLD badges using gamma sources




Figure: The schematic diagram of
experiment setup

Position of ) Water Phantom
Gamma source

S

,’ X
/

Gamma ray beam

THE EXPERAMENTS IN SSDL

Producer: Expose TLds with gamma sourseCs-137 (true
dose 1mSv) (Irradiation on surface PMMA water
phantom 30.30.15) Cm3




Quality control (QC) TEST

——

Response
upper limit

lower limit

10.00 100.00 1000.00 10000.00

431 (asd Accuracy test

Accuracy: is a measurement of the difference between
a measured value and the true value, that is, the error.
If the errors of measurement average to zero, then the

system is said to be accurate.

% deviation = (measure value -true value) / true
value *100%




( &2 LddY) ) Precision test

Precision




Accuracy and precision

Optically Stimulated Luminescence Dosimetry (OSLD)

How to Work OSL?

— If Al203 is stimulated by green light Al203 emits blue light Amount of blue

light is proportional to amount of exposure dose
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Dosimeter Designation

Plastic




Position
(primary filter)
ow
(open window)

Dosimeter Filtration

Filtration
(approx mg-cm-)

29

Use

Beta response

PL
(plastic)

275"

Beta characterization
photon response

Al
(aluminum)

375"

Photon
characterization

Cu
(copper)

545"

Photon response
and characterization

*Add approximately 120 mg/cm? for the outer holder.

OSL Dosimeters and Instruments

InLight family of readers
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