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Abstract

The present literature explains Fluorescence and phosphorescent in chemical compounds , fluorescence has
types practical uses and applications, containing mineralogy, medicine, chemical sensors (fluorescence
technique), fluorescent labeling , dyes compounds , medical detectors and most commonly, fluorescent lamps.

Introduction

Bernardino de Sahagin observed and described fluorescence in 1560 by then in 1565 by Nicolas Monardes in
the infusion known as  (lignum  nephriticum). It was derived from the wood of two
components, Pterocarpusindicus and Eysenhardtiapolystachya.'*! The chemical component responsible for the
fluorescence is matlaline, that is the oxidation product for one of the flavonoids component in this wood. !

In 1819, Edward D. Clarke®® and in 1822 René Just Haiiy!” described fluorescence in fluorites, David Brewster
explained the phenomenon for chlorophyll in 1833® and John Herschel did the same for quinine in 1845,

In 1852 described the "Refrangibility" (wavelength change) of light, George Gabriel Stokesdescribed the ability
of fluorspar and uranium glass to change invisible light beyond the violet end of the visible spectrum into blue light.
He named this phenomenon fluorescence: "I am almost inclined to coin a word, and call the
appearance fluorescence, from fluor-spar % The name was derived from the mineral fluorite (calcium difluoride),
which contain traces of divalent europium, which serves as the fluorescent activator to emit blue light. In a key
experiment which is used a prism to isolate ultraviolet radiation from sunlight and observed colored light - blue
light emitted by an ethanol solution of quinine exposed by it.

Excitation can result in the compound reaching any of the vibrational sub-levels associated with every electronic
state. Since the energy is absorbed as discrete quanta, this should result in a series of giving absorption bands.
However, the simple diagram above neglects the rotational levels associated with both vibrational level and that
normally increase the many of possible absorption bands to such an extent that it becomes impossible to resolve
individual transitions. Therefore, some components have broad absorption spectra except for those where rotational
levels are restricted (like, planar, aromatic compounds). Having absorbed energy and reached one of the higher
vibrational levels of an excited state, the compound rapidly loses its excess of vibrational energy through collision
and falls to the lowest vibrational level of the excited state. In addition, almost all compounds occupying an
electronic state higher than the second undergo internal conversion and pass from the lowest vibrational level of the
upper state to a higher vibrational level of a lower excited state which has the same energy. From there the
compound lose energy until the lowest vibrational level of the first excited state is reached. From this level, the
compound can return to any of the vibrational levels of the ground state, emitting its energy in the form of
fluorescence. If this process takes place for all the compounds that absorbed light, then the efficiency of the solution
will be in a maximum data. If, however, any other route is followed, the quantum efficiency will be less than one
and may even be almost zero.
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Rules of Fluorescence Technique :

There are many general rules that deal with fluorescence. In the following rules has exceptions while they are
useful guidelines for supplement information this technique fluorescence (these rules do not necessarily use
two-photon absorption):

A- Kasha's Rule

Kasha's rule dictates that the quantum yield of luminescence is independent of the wavelength of exciting
radiation.”®® This occurs because excited compound usually decay to the lowest vibrational level of the excited
state before fluorescence emission takes place. The Kasha—Vavilov rule does not always use and is violated
severely in many simple unit of compounds. A somewhat more reliable statement, although still with exceptions,
would be that the fluorescence spectrum appear very little dependence on the wavelength of exciting radiation.

B- Mirror Image Rule

For many fluorophoresthe absorption spectrum is a mirror image of the emission spectrum. Which is known as
the mirror image rule and is related to the Franck—Condon principle which states that electronic transitions are
vertical, that is energy changes without distance changing as can act a vertical line in Jablonski diagram. That
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means the nucleus does not move and the vibration levels of the excited state resemble the vibration levels of the
ground state.

C- Stokes Shift

In general, emitted fluorescence light has a longer wavelength and lower energy than the absorbed light.?? This
phenomenon, known as Stokes shift, is a result to energy loss between the time a photon is absorbed and when a
new one is emitted. The reasons and magnitude of Stokes shift can be complex and are dependent on the
fluorophoreand its environment. However, there are many common reasons. It is frequently resulted non-
radiativedecay to the lowest vibrational energy level of the excited state. Another reason is that the emission of
fluorescence frequently leaves a fluorophorein a higher vibrational level of the ground state.

There are many natural compounds that exhibit fluorescence, and they have many of uses and applications. Many
deep-sea animals, such as the greeneye, use fluorescence.

Biofluorescence vs. bioluminescence vs. biophosphorescence
Biofluorescence

Biofluorescence is the absorption of electromagnetic wavelengths from the visible light spectrum by fluorescent
proteins in a living organism, and the emission of light at a lower energy level. This causes the light that is emitted
to be a different color than the light that is absorbed. Stimulating light excites an electron, raising energy to an
unstable level. This instability is unfavorable, so the energized electron is returned to a stable state almost as
immediately as it becomes unstable. This return to stability corresponds with the release of excess energy in the
form of fluorescence light. This emission of light is only observable when the stimulant light is still providing light
to the organism/object and is typically (yellow, pink, orange, red, green, or purple). Biofluorescence is often
confused with the following forms of biotic light, bioluminescence and biophosphorescence.*" 2!
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Bioluminescence

Bioluminescence differs from biofluorescence in that it is the natural production of light through chemical
reactions within an organism, whereas biofluorescence is the absorption and reemission of light from the
environment.?!
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Biophosphorescence

Biophosphorescence is similar to biofluorescence in its requirement of light wavelengths as a provider of excitation
energy. The difference here lies in the relative stability of the energized electron. Unlike with biofluorescence, the
electron retains stability, emitting light that continues to “glow-in-the-dark” even long after the stimulating light
source has been removed.?*]

Mechanisms of biofluorescence
Epidermal chromatophores

Pigment cells that appear fluorescence are named fluorescent chromatophores and function somatically similar to
regular chromatophores. These cells are dendritic, and contain pigments named fluorosomes. These pigments
contain fluorescent proteins that are activated through (potassium) ions, and it is their movement, aggregation,
and dispersion within the fluorescent chromatophore that cause directed fluorescence patterning.?®>*! Fluorescent
cells are innervated the same as other chromatphores, like melanophores, pigment cells that contain melanin. Short
term fluorescent patterning and signaling is controlled through the nervous system.!Fluorescent chromatophores
can be found in the (skinsuch as in fish) just below the epidermis, amongst other chromatophores.

Epidermal fluorescent cells in ( fish ) respond to hormonal stimuli  through the («—MSH)hormones much the
same as melanophores. That suggests that fluorescent cells may have color changes throughout the day that
coincide with their circadian rhythm.?® Fish may be sensitive to cortisol induced stress responses to environmental
stimuli, such as interaction with a predator or engaging in a mating ritual.**!

Fluorescence in minerals is caused through a wide range of activators. In  most cases, the concentration of the
activator must be restricted to below a certain level, to prevent quenching of the fluorescent emission. Furthermore,
the mineral must be free of impurities like (iron or copper ) —ion , to prevent quenching of possible fluorescence.
Divalent manganese, in concentrations of up to several percent, is responsible for the red or orange fluorescence
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of calcite, the green fluorescence of willemite, the yellow fluorescence of esperite, and the orange fluorescence
of wollastonite and clinohedrite.. When present together in solid solution, energy is transferred from the higher-
energy tungsten to the lower-energy molybdenum, such that fairly low levels of molybdenum are sufficient to cause
a yellow emission for scheelite, instead of blue. Divalent europium is the source of the blue fluorescence, when seen
in the mineral fluorite. Trivalent lanthanides such as terbium and dysprosium are the principal activators of the
creamy yellow fluorescence exhibited by the yttrofluorite variety of the mineral fluorite, and contribute to the orange
fluorescence of zircon. Powellite (calcium molybdate) and scheelite (Ca- tungstate) fluoresce intrinsically in yellow
and blue, respectively. Low-iron sphalerite (Zinc sulfide), fluoresces®*®®! and phosphoresces in a spectrum of
colors, influenced by the presence of many trace impurities.

Crude oil (petroleum) fluoresces in a spectrum of colors, from dull-brown for heavy oils and tars through to bright-
yellowish and bluish-white for very light oils and condensates. This phenomenon is used in oil exploration drilling
to identify very small amounts of oil in drill cuttings and core samples.
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Fluorescent paint, or black light paint, glows in ultraviolet light. This is an indicator of photoluminescence.
Phosphorescent paints also emit light when it excited through visible or ultraviolet light, but do so over extended
periods. This long-lasting effect of phosphorescents also allows kids to enjoy “glow-in-the-dark” adhesive stars on
the ceilings of their rooms.

Common phosphorescents involve petroleum jelly, glow-in-the-dark paints, the quinine in tonic water, and some
detergents. Clocks and watches have their faces or numbers and hands coated with phosphorescent paints.

Phosphorescence

In the production of excited states via promotion of an electron into a higher orbital, the direction of the spin of the
electron is preserved. Since most compounds have an even number of electrons and these are normally arranged in
pairs of opposite spin, the promotion of an electron does not disturb this parity. However, it is possible for the spin
of the promoted electron to be reversed so that it is no longer paired and the compound has two independent
electrons of the same spin in different orbitals. Quantum theory predicts that same compound can exist in three
forms of very slightly differing, but normally indistinguishable energy, and the molecule®**® is said to exist in a
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triplet state. The indirect process of conversion from the excited state produced by absorption of energy, the singlet
state, to a triplet state, is known as intersystem crossing and can occur in many substances when the lowest
vibrational level of the excited singlet state, S1, has the same energy level as an upper vibrational level of the triplet
state. Direct transition from the ground state, usually a singlet state, for a compound with an even number of
electrons, to an excited triplet state is theoretically forbidden, which means that the reverse transition from triplet to
ground state will be difficult. Thus, while the transition from an excited singlet state, for example, S1, to the ground
state with the emission of fluorescence can take place easily and within ((10-9 - 10-6 )) seconds, the transition from
an excited (triplet state to the ground state) with the emission of phosphorescence requires at least (10-4 seconds )
and may take as long as (102) seconds.
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This delay was once used as the characterization of phosphorescence, but a more precise definition requires that
phosphorescence be derived from transitions directly from the triplet state to the ground state.
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