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M. Sauer, J. Hofkens, and J. Enderlein:
Handbook of Fluorescence Spectroscopy and Imaging.
Basic Principles of Fluorescence Spectroscopy — p.1-p. 21
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J. F. Ireland and P. A. H. Wyait:
Acid-Base Properties of' Electronically Excited States of Organic Molecules-
p.131- p.159
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Ocean Optics — USB2000 Fiber Optic Spectrometer,
Deuterium Tungsten-Halogen Calibration Light Source.
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Vibronic states

e The Born-Oppenhimer approximation
e Transition moments

e Oscillator strength

e The Franck-Condon principle

e Absorption spectra

o Vibrationall relaxation

Fluorescence

e Fluorescence spectrum
e The mirror symmetry relation
e The radiative lifetime


https://exactsci-cms.tau.ac.il/sites/exactsci.tau.ac.il/files/media_server/Exact_Science/Chemistry/laboratories/Handbook%20of%20Fluorescence%20Spectroscopy%20and%20Imaging%20ch1.pdf
https://exactsci-cms.tau.ac.il/sites/exactsci.tau.ac.il/files/media_server/Exact_Science/Chemistry/laboratories/Pages%20from%20Victor%20Gold-Advances%20in%20Physical%20Organic%20Chemistry%2C%20Volume%2012%20(1976).pdf
https://exactsci-cms.tau.ac.il/sites/exactsci.tau.ac.il/files/media_server/Exact_Science/Chemistry/laboratories/USB2000%20Operating%20Instructions.pdf

Radiationless transitions

e Singlet-singlet internal conversion
e Intersystem crossing

e Triplet states

e Energy gap
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Spectroscopy in general

1. Birks, “Photophysics of Aromatic Molecules”.

2. P. Atkins, “Physical Chemistry” CH 13-14: "Molecular spectroscopy 1,2"

3. Schulman, “Fluorescence and Phosphorescence Spectroscopy”, pp 1-60
(library position: 541.224 Sch).

4. J.M. Hollas, “Modern Spectroscopy”, John Willey and Sons (1998).

5. Beer-Lambert Law

Single photon counting technique

1. Shaver and Love, in “Progress in Analytical Chemistry”, Vol. 8, p.249.
2. Love and Shaver, in “Analytical Chemistry”, Vol. 48, pp 364 A (1976).
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J. F. Ireland and P. A. H. Wyait:
Acid-Base Properties of' Electronically Excited States of Organic Molecules-
p.131- p.159
Mainly focus on the Forster cycle and pH dependence of fluorescence
intensity
2. DN'UIXN N'OIPONVROO0N NITIO!
M. Sauer, J. Hofkens, and J. Enderlein:
Handbook of Fluorescence Spectroscopy and Imaging.
Basic Principles of Fluorescence Spectroscopy — p.22-p. 29
3. Photon Counting — p.1-p.17
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Specific = Vapour | Boiling  Melting

Concentration Density | Molarity | pH | Viscosity heat ressure | point | point
kg HCl/kg ' kg HCI/m® Baumé  kg/L | mol/dm® mPa-s | kJ/(kg-K)  kPa °C ©

10% 104.80 6.6 1.048 2.87 -0.5 1.16 3.47 1.95 103 -18
20% 219.60 13 1.098 6.02 -0.8 1.37 2.99 1.40 108 -59
30% 344.70 19 1.149 9.45 -1.0 1.70 2.60 2.13 90 -52
32% 370.88 20 1.159 10.17 -1.0 1.80 2.55 3.73 84 -43
34% 397.46 21 1.169 10.90 -1.0 1.90 2.50 7.24 71 -36
36% 424.44 22 1.179 11.64 -1.1 1.99 2.46 14.5 61 -30
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M. Sauer, J. Hofkens, and J. Enderlein:
Handbook of Fluorescence Spectroscopy and Imaging.
Basic Principles of Fluorescence Spectroscopy — p.22-p. 29
2. Photon Counting — p.1-p.17
3. oo
Reversible Diffusion-Influenced Two Step Model and DSE
4. Kinetic isotope effect
https://en.wikipedia.org/wiki/Kinetic _isotope effect

MYYN
e N. Agmon E. Pines and D. Huppert
Geminate recombination in protontransfer reactions. Il. Comparison of
diffusional and kinetic schemes
11010 NVN

.Time-resolved emission nivxnxa HPTS nxnin nnpn N1

NNTN

NIYXNNA TIO'N 2¥N 7y yT'n 10727 ,0MTIZ 0'1012 nyxaw steady-state-n niT TR Nivynxa
.N'¥101179 NTTN NIYYARA NIYAN A¥NN NN 71 Y220 DNVREO0 NT N

Time-resolved nj71100 niyxnxa HPTS 7w omiynn Daxnn NoWT DX AR N7 10
.Steady-state nITTn Niv¥nra K71 ,emission

NYONN IT NT'TAYD ,|NT2 NITNN N'X101179 NITTA NYXAN WX NdIYAN DX 11 N7 11012
1ayn 2xp 7 qon yTn n7ap pI om? HPTS-n jonosn navn axp v @1 v1n n7ap
A™-n avna xynin HPTS-7 nrn no'minn 1uinon

:N'X1NIN Y700 YW 207IMN (122100 DX 1MYnY7 N1 9o

*

AT+ H > AH
"y yowin 1713 7'7nNn .N'oN' 7ITA 7NNNA 0'RYNIN 0?70 W 2an7 0D AT 70N
A N71%m 1y IR 1onsn 7w naeTotTR nynnn
Time correlated n>yna 1wy HPTS nxnin 7y Time-resolved emission -n niTn
0T YIAYT7 '0IRMN Y DNRYP? N7 single photon counting (TCSPC)

[1oN9n 2 '1'wn oxN NXNE D0 a1 oa HPTS -0 n'2177im 7y 1wvaw nimTn 7271 X
Geminate recombination -n 7*7n NX Nwn NOIFTY


https://exactsci-cms.tau.ac.il/sites/exactsci.tau.ac.il/files/media_server/Exact_Science/Chemistry/laboratories/Handbook%20of%20Fluorescence%20Spectroscopy%20and%20Imaging%20ch1.pdf
https://exactsci-cms.tau.ac.il/sites/exactsci.tau.ac.il/files/media_server/Exact_Science/Chemistry/laboratories/Handbook%20of%20Fluorescence%20Spectroscopy%20and%20Imaging%20ch1.pdf
https://exactsci-cms.tau.ac.il/sites/exactsci.tau.ac.il/files/media_server/Exact_Science/Chemistry/laboratories/Handbook%20of%20Fluorescence%20Spectroscopy%20and%20Imaging%20ch1.pdf
https://exactsci-cms.tau.ac.il/sites/exactsci.tau.ac.il/files/media_server/Exact_Science/Chemistry/laboratories/photoncounting.pdf
https://exactsci-cms.tau.ac.il/sites/exactsci.tau.ac.il/files/media_server/Exact_Science/Chemistry/laboratories/Reversible%20Diffusion-Influenced%20Two%20Step%20Model%20and%20DSE.pdf
https://exactsci-cms.tau.ac.il/sites/exactsci.tau.ac.il/files/media_server/Exact_Science/Chemistry/laboratories/Reversible%20Diffusion-Influenced%20Two%20Step%20Model%20and%20DSE.pdf
https://exactsci-cms.tau.ac.il/sites/exactsci.tau.ac.il/files/media_server/Exact_Science/Chemistry/laboratories/Reversible%20Diffusion-Influenced%20Two%20Step%20Model%20and%20DSE.pdf
https://en.wikipedia.org/wiki/Kinetic_isotope_effect
https://exactsci-cms.tau.ac.il/sites/exactsci.tau.ac.il/files/media_server/Exact_Science/Chemistry/laboratories/Geminate%20recombination%20in%20protontransfer%20reactions.pdf
https://exactsci-cms.tau.ac.il/sites/exactsci.tau.ac.il/files/media_server/Exact_Science/Chemistry/laboratories/Geminate%20recombination%20in%20protontransfer%20reactions.pdf
https://exactsci-cms.tau.ac.il/sites/exactsci.tau.ac.il/files/media_server/Exact_Science/Chemistry/laboratories/Geminate%20recombination%20in%20protontransfer%20reactions.pdf

1NN NITRY

?A -0 7Y D™ |0 IX 2ITA DY RID DRDIE DA [IVND 7Y DTIDTA DTN 1NN
?9v19 NIn TNV ' Time to amplitude converter (TAC) 1nn NKN
?9v19 XIn T IMNVN 'an Constant fraction discriminator (CFD) 1nn Nxn
?9v19 XIn X1 INNLVN 'nn Multi-channel analyzer 1nn Nxn

i NGIVRE SN

110N 170N

,800nm-21 7v19n Ti:Shapphire 217 '07192 D'wNNWN 11X RNAITN DX NIY7 '
NIN2N NNIPNA ['OIRN 07190

400nm -2m"70 7w nMawn NnIMIN2 N o71oN e
150fs-> TINn xj7 O719N (wn e
.800kHz — TiIxn 7'nn 1'n 0'07I95N X7 @

530nm -a1 445nm-21 722'0n NOWT DT AN A -0 AH-0 NI N W 0 7271 [NIR DIRXINND
110" 7V JNNONA 1NNQ 17X 722 DR VI Tan? 1721 oxn) TCSPC-n nj1d0 nivynxa
(?0mTIEn nviwn

01N TV

JURN Nawnn 78 A -0 AH-n i yapg nxoavn L

NNIY NITRPO MY qan INIK 2V A-n AH-n nT M amanx ey .2
Linear scale .x
Semi-log scale .a

0.05ns-7 AH*n a0 YW pron NN T .3

,0N7N NYR707 27 0w wr) 7. =5.2ns wo el qiupea 17900 AH-n 0o Nk 4

(ns-2 XIN NI7APNNN NIMFCYN NIRXINN 7W [ATH 'Y
non-radiative effects n nxxINd 712'0n 7w NO'WT? |I7'Nd wnwn A1 11079

log- X173 9 log t 12> log I o oy AwRD 912 Nhapw AR¥iMD Nk Y L5

log plot

DN AH 7w n¥1011790 722'0 I W 72 IRONY ND'WYT 7277 0YIoX IR .6
ApnnY qann o IX awn % ApTh PINd WIT DDINK
JION9N Y1 2 NN mm Xin d wWwxd d/2 1k 3/2 ' a 7w roiRmn wn
t%2 ApTnn 7N DX DUENN "N101179 21" AN VimI prn 12007 Noa
(Viawn 'oix'mn yi7da nid'on

?v1ITn 7geminate recombination-n 7w NpTNN 71N DTN 'OIVIT'R VPOX W' DRN .7

IN NXRD)



