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Integrating Dosimeters

Integrating dosimeters

• TLD• TLD
• Photographic film
• Chemical dosimetry
• Calorimetry
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TLD
• Phosphorsp
The sensitive volume of a TLD consists of a small mass (1 to 

100 mg) of crystalline dielectric material containing 
suitable activators to make it perform as a 
thermoluminescent phosphor. The activators provides 
two kinds of centers

a. Traps for the electron and “holes”, which can capture and 
hold the charge carriers in a electrical potential well for 

f ll l i d f tiusefully long periods of time.
b. Luminescent centers, located at either the electron traps 

or the hole traps, which emits light when the electrons 
and holes are permitted to recombine at such a center.



3

Gorbics et al 
Dose is inversely proportional to the heating rate
Maximum TL brightness is constant
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Trap stability

• Usefulness depends on its independence of timeUsefulness depends on its independence of time 
and ambient conditions

• If traps are not stable in room temperature, it has 
to be removed by a process called annealing (e.g. 
400 oC for 1 h quick cooling and 80 oC for 24 
hours).
T l k i bili f h ldi h• Trap leakage inability of holding charge 
carriers at ambient temperature. Peaks at 200-225 
oC have a half life of months to years. A glow 
peak at 150 oC has a half life of a few days and a 
peak of 100 oC has a half life of hours

• Higher temperatures traps than 225oC 
should be more stable, except for two 
competing problems
– Heat (infrared) signal. The phosphor and tray e ( ed) s g . e p osp o d y

when rising in temperature the short-
wavelength of black body radiation begins to 
extend into the visible region, and produce a 
signal non-dose related picked up by the PMT

– Spurious TL signal. The combined effects of 
adsorbed gases humidity dirt and mechanicaladsorbed gases, humidity, dirt and mechanical 
abrasion of the phosphor surface tend to 
produce a spurious TL signal, called 
triboluminescence
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Intrinsic efficiency of TLD 
phosphors

Intrinsic TL efficiency= TL light energyIntrinsic TL efficiency= TL light energy 
emitted per unit mass/absorbed dose

LiF – 0.039%
CaF2:Mn – 0.44%
CaSO :Mn – 1 2%CaSO4:Mn – 1.2%
For LiF 99.96% of energy goes into heat 

production
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TLD phosphors
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TLD Forms

• Bulk granulated• Bulk granulated
• Compressed pellets or chips
• Teflon matrix containing 5% or 30% by 

weight of TLD powder
• TLD pellet fastened on an ohmic element• TLD pellet fastened on an ohmic element
• Single crystal plates
• Powder enclosed in plastic tubing

Calibration of TLDs

• If the incident radiation is completely stopped• If the incident radiation is completely stopped 
by the TLD then the incident fluence can be 
derived by
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60Co gamma-ray calibration

• For a free spce 60Co gamma-ray exposure X (C/kg) at theFor a free spce 60Co gamma ray exposure X (C/kg) at the 
point occupied by the center of the TLD in its capsule, the 
average absorbed dose in the TLD, in grays, under TCPE 
is

i ti f b d b tt ti i thwere a is a correction for broad beam attenuation in the 
capsule wall plus half thickness of the TLD.

• For a LiF TLD chip in a Teflon capsule 2 8 mm in• For a LiF TLD chip in a Teflon capsule 2.8 mm in 
thickness (for CPE) the average absorbed dose 
calculated by equation above is

F ll l LET di ti th b b d• For all low LET radiations, the average absorbed 
dose in the TLD can be obtained by  
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Advantages
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Disadvantages

Disadvantages


