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Transparency and radiopurity require
advanced purification methods and
continuous quality control

NZ. - ‘
;/?\:ngh light yield Liquid

Molecular motions in a liquid phase
enable additional non-radiative energy
loss channels




Two major strategies in scintillation research

The Edisonian approach of trial and error The accidental discovery

method
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Symphony No. 5 in C Minor

First Movement
Adp. from arrangement

by Ernst Pauer (1826-1905) Ludwig van Beethoven
Allegro con brio
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When choosing 8 notes out of 12 tones where order matters
and with repetitions...
Number of permutations: 128 = 429981696
If playing the motif takes 8 seconds...
...trying all permutations takes 112 years of playing 24/7 365 days
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Marvin Weber (2002) presented a review on the |
inorganic scintillators of “today and tomorrow”
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The Edisonian approach of trial and error The accidental discovery The rational design
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Fig. 2.4 Ultraviolet spectra of polyenes. Replotted with data from [3]



Energy

Molecular physics

Electronic/vibrational
states

Electronic transitions
Quantum efficiency
Photoluminescence
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Macrophysics
Light scattering
Radiative transport
Trace impurity absorption

Microphysics

Resonant energy transfer
D-A interactions
Molecular diffusion
Rotation
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sion is therefore increased. There appears to be no simple
and reliable method to precisely quantify and correct for

C h d U.e ngeS these concentration effects. It is best to avoid these prob-
lems by working with dilute solutions.

* Most of photophysical data have been collected in so called “neat
solutions”

* There are no reliable models how to derive photophysical
properties of high concentration solutions from diluted solution

properties

* Trying to define photophysical properties in a mechanistic way
may fail due to emergent effects. Examples: stilbene QE in
solution

* Impurities may dominate the system response, very hard to deal
with
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The Periodic Table of the Elements

12 3 4 5 8 7
Key
relative alomic mass 1 12 14 18 18 20
atomic symbal B c N o F Ne
= s | conn | vwmgen | omgen | mave | neon
atomic (proton) number 5 8 10
27 28 3 2 | 35 | 40
Al Si 5 (=] Ar
14 { 16 17 18 J )
45 51 52 56 59 59 | 635 | 65 70 73
sc cr Fe Co Ni Cu | zn Ga | Ge
2 24 26 27 28 29 a0 31 a2
85 88 89 91 3 6 01 | 103 | 108 | 108 | 112 | 115 | 118
Rb Sr Y Zr Nb Mo Ru Rh Pd Ag Cd In Sn
a7 38 39 0 4 a4 45 46 a7 48 49 50
133 | 137 | 138 | 178 | 181 | 184 | 186 | 1e0 | 192 | 185 | 187 | 201 | 204 | 207 : -
cs Ba | La* HI Ta Re | Os Ir Au | Hg I Pb é
56 57 72 73 74 75 76 7 | "7 79 B0 | 81 82 | 8 | @4 85 86
[223) | (228] | (227) | ee1) | 1262) | |268) | [264] | [2rm | [eel | vl | 272l
Fr Ra | Ac' | Rf Db | Sg | Bh | Hs Mt Ds | Rg Elements with stomic numbers. 112116 have:besn reporied but o fuly
wam [ aam | dom s | otum | wcoge | wows | o | s | sesse | s motcrnd
87 88 s | 04 | 105 | 106 | 107 | 108 | 109 | 10 | 111

* The lanthanoids (atomic numbers 58-71) and the actinoids (atomic numbers 90-103) have been omitted.

The relative atomic masses of copper and chiorine have not been rounded to the nearest whole number.

Properties = Composition + Structure
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OPTICAL DENSITY at 346 nm
Linear range: 0.05 OD
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FLUORESCENCE INTENSITY

WAVELENGTH (nm)
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FLUORESCENCE INTENSITY
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Why ultrafast spectroscopy?

Accessible only through ultrafast techniques:

* Transient absorption (pump & probe experiments) m non-radiative processes
e Ultrafast luminescence (time & wavelength resolved) m radiative processes
fs pSs ns LS ms
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Why laser spectroscopy?

Scintillation

Laser spectroscopy




Mechanisms

The ultimate grand piano




\ﬁ L = Ultrafast photoluminescence setup
\ coming soon!
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