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The OSL technique @SU

Laser or LEDs
(CW or pulsed) PMT

B Detection filters

Dosimeter
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Materials
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Stimulation modes ot

CW-OSL
400 —————————————————————— |

| @ |
2 3004 I |
& constant =
= > pulsed
& g [
= 200+ . g
S IS
. g ]
7)) 1
O 100+ | @
= Q 0.5 POSL |
O

0 T T T T T T T T T T T 0.0 T T y |ks_-¥‘ '

0 100 200 300 400 500 600 0.0 0.5 1.0 1.5 2.0

Time (s) Time (s)



Detection
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Detection
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Groups working with OSL
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Group Material Stimulation Technique Detection

SCK-CEN New chips Ar ion laser CW-OSL 400nm (A10nm)
(488nm)

SRAG Luxel™ LEDs CW-OSL Hoya U-340

(N AS A) (290-390nm)

OSuU Old chips Green LEDs CW-OSL Hoya U-340

Luxel™ (290-390nm)

Nd:YAG laser POSL Corning 5-58
(532nm) (410A60nm)

Landauer- Luxel™ (?) POSL (?) ?

Nagase
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Efficiency
OSL curve
Emission spectrum



Efficiency
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OSL curve

OSL (normalized)
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Emission spectrum
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Emission spectrum
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Brief summary so far...

Efficiencies will depend on:
« Material

 Emission band selected

— Detection filter
— Readout technique (CW-OSL or POSL)

Approach:
« Focus on Luxel™

* Reduce possibility of variations in the efficiency:

— Focus on F-center band at 420nm (CW-OSL with
appropriate filters or POSL)

— Use whole OSL curve (does not depend on stimulation
power)

OSU

OKLAHOMA STATE




OSU

Methodological developments ORRORRSTATE

Major problems:

« UV emission band
— Time dependence
— Different ionization density dependence

e Sensitization effects
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Eliminating the UV band
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Eliminating sensitization problems |swousn
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Eliminating sensitization problems |swousn

Measure S (OSL readout)

Irradiate with reference
dose Dy

Measure Sy
Calculate S/Sg
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Eliminating sensitization problems |swousn
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Eliminating sensitization problems |swousn
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Eliminating sensitization problems |swousn
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Results: depth dose profiles
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Results: reproducibility

He 150MeV/u
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Results: reproducibility

He 150MeV/u

OSU

OKLAHOMA STATE

Dycp (MGy)

SD (%)
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Results: reproducibility

He 150MeV/u

c =0.6%
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Diicp (MGy) Maverage SD (%)
100.5 0.912 0.6%
100.4 0.902 1.0%
100.5 0.914 1.5%
100.0 0.910 1.9%
100.5 0.915 1.0%




Results: reproducibility

C 400MeV/u
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Dycp (MGy)

SD (%)
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Results: reproducibility

C 400MeV/u

o =0.9%
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Dyicp (MGy) Maverage SD (%)
100.5 0.656 1.7%
100.4 0.660 0.7%
100.4 0.660 1.3%
100.6 0.663 1.6%
100.7 0.671 0.9%




Results: beam uniformity

He 150MeV/u
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Results: efficiencies

Efficiency
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Conclusions

» With new methodology, efficiency for
most groups should be comparable
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* Time-dependence of the UV emission

band is avoided
* Higher precision is achieved
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Future (and present) research: R

 Efficiency different than 1 for low LET
particles should be investigated for
various materials

 lonization-density-dependent
phenomena may help to correct for
these variations
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