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• Overview of the technique
• Methodological developments
• Recent results
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The  OSL techniqueThe  OSL technique
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MaterialsMaterials

Luxel
(powder in plastic film)

Chips
(single crystals)

Luxel tapes
(powder in plastic film)

Small crystals or fibers
(single crystals)

Grains

Samples provided by Landauer Inc.
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Stimulation modesStimulation modes
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DetectionDetection
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DetectionDetection
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DetectionDetection

300 350 400 450
0

1

2

3

4

5

6

7

8

 

 

Wavelength (nm)

O
SL

 (a
rb

. u
ni

ts
)

0

10

20

30

40

50

60

70

80

90

100
Transm

ittance (%
)

Hoya U-340 filter



Groups working with OSLGroups working with OSL
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Ionization density effectsIonization density effects

Efficiency
OSL curve

Emission spectrum
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OSL curveOSL curve
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Emission spectrumEmission spectrum
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Emission spectrumEmission spectrum
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Brief summary so farBrief summary so far……

Efficiencies will depend on:
• Material
• Emission band selected

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

Approach:
• Focus on LuxelTM

• 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)



Methodological developmentsMethodological developments

Major problems:
• UV emission band

– Time dependence
– Different ionization density dependence

• Sensitization effects



Eliminating the UV bandEliminating the UV band
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Eliminating sensitization problemsEliminating sensitization problems
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Eliminating sensitization problemsEliminating sensitization problems
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Eliminating sensitization problemsEliminating sensitization problems
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Eliminating sensitization problemsEliminating sensitization problems
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Eliminating sensitization problemsEliminating sensitization problems
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Results: depth dose profilesResults: depth dose profiles
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Results: reproducibilityResults: reproducibility
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Results: reproducibilityResults: reproducibility
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Results: reproducibilityResults: reproducibility
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Results: reproducibilityResults: reproducibility
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Results: reproducibilityResults: reproducibility
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Results: beam uniformityResults: beam uniformity
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Results: efficienciesResults: efficiencies

1 10 100 1000 10000
0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0
Proton 70MeVProton 230MeV

He 150MeV/u

C 400MeV/u

C 290MeV/u O 400MeV/u

Ne 400MeV/u

Fe 500MeV/u
Xe 290MeV/u

Ef
fic

ie
nc

y

LET in H2O (keV/mm)

 Loma Linda
 HIMAC-2
 HIMAC-3
 HIMAC (Eric)



ConclusionsConclusions

• With new methodology, efficiency for 
most groups should be comparable

• Time-dependence of the UV emission 
band is avoided

• Higher precision is achieved



Future (and present) research:Future (and present) research:

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

• Ionization-density-dependent 
phenomena may help to correct for 
these variations
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