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MINDMAP:

Absorption  Emissjon (Longer A) Light Source "~ Sample Cell
Stokes Shift Excitation Sele"?or Detector
Jablonski Diagram (S, T,) e Readout

SELECTORS

Monochromator

Deuterium (UV) (Grating/Prism, Precise 1)

Xenon Arc (Broad, High-Intensity)
Tungsten-Halogen  (Vis/IR)

Mercury Vapor (Line, High UV) Filter (Primary/Secondary,

Based on Standard Analytical Methods |

- SAMPLE CELL -
Cuvette (Glass/Quartz) Photovoltaic cell
1 cm Path Photo tubes
1-3 mL Volume PMT (Extremely Sensitive,
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Principle of Fluorimetry

Trurions

S| Higher Singlet State

S2 """""""" W T e e e s Tl
W Virbational Relaxition Triplet State
(Non-Radiative loss)
A > /\ hvem < hv ex
Intersystem Crossing
; . . Emission
Absorptlon \/\/\/\/\/\/\ (Non-Radiative loss) (Fluorescence)
(hV_ex) i
ex Internal Conversion (hv em)

(Non-Radiative loss)

S 0 Phosphorescence

Sp (Ground Singlet State

Emission

Absorption (Ae.\‘ Acm > )\em
Wavelength A
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Jablonski Diagram

Turion s

Energy Levels
Absorption (10%°s)
Fluorescence (101°- 107 s)

N\ > Phosphorescence (10— 10 s)

AN Internal Conversion (1011 —109s)

Vibrational Relaxation (1012~ 1010 s)

SIS Intersystem Crossing (1010— 108 s)

=EMI‘-——I—IJ_——-M/\M

| — =

ASl

IMA | INSTRUMENTATION OF FLUORIMETER | DURGADEVI G | AP | SNSCPHS |




TUTIONS

Overview of Fluorimeter Components

Light Path
Excitation Sample Cell Emission |
Light Source —* iy P > —>» Detector —» Read.out
Monochromator/Filter (Cuvette) Monochromator/Filter Device

| |
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Light Sources

rurionss
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~ st

—— S~
POWER SUPPLY
IDEAL CHARACTERISTICS
UV 'S'BLE STABILIZES OUTPUT

A INTENSITY RADIATION l
V' BROAD SPECTRUM EXCITATION Fluctuations

i 0O O®®
A LOW NOISE

Deuterium  Xenon arc Tunstuu Halogen Mercury Vapor
lamp

uv

Wavelength selection j
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Deuterium and Hydrogen Lamps N

ELECTRIC DISCHARGE
AR N H,/D, A QUARTZWINDOW
MOLECULES TO gAs || (¥ TRARSMISSIEN)
EMIT LIGHT
ELECTRODE
L UV-VISIBLE SPECTRUM
_

160-800 nm
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Xenon Arc Lamp

QUARTZ / FUSED SILICA TUBE

TUNGSTEN
ELECTRODES

<1% UV

HIGH-INTENSITY LIGHT
(SUNLIGHT-LIKE)

Wavelength range : 750-1000 nm (PEAK at 500 nm)

Y

VISIBLE TO NEAR-IR SPECTRUM

1. ARC DISCHARGE: Electrical current creates plasma in Xenon gas.
2. HIGH PRESSURE: Enhances light output & spectrum quality.
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Tungsten Halogen Lamp

TUNGSTEN ENVELOPE
85% |
IR/NEAR-IR INERT GAS + <1% UV
\ / HALOGEN (I/Br)
—
85%
VISIBLE LIGHT B
(YELLOW-WHITE GLOW)
<1% UV
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Mercury Vapor I AMmn . /Ufjg,;js
SILICA GLASS TUBE

- L ARC DISCHRGE
U

)

\1' MERCURY VAPOR + ARGON (25-50 TORR)| &/

TUNGSTEN
ELECTRODES

UV-VISIIBLE
LINE SPECTRUM

WAVALENGTH RANGE: DEEP UV TO VISIBLE

A 254 nm
50- 365 nm
04
-0
_.() . ! . . : >
-200 -300 -300 300 500 500 500

1. DISCHARGE: Electric current vaporizes Mercury, creating plasma.
2. LINE Specific UV & Visible waleelghts.
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Filters:

LIGHT SOURCE
(UV + VISIBLE)

SAMPLE

PRIMARY
FILTER | -
(EXUTATION)

Absorbs Visible, Absorbs UV.
Transmits UV Transmits Visible
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VISIBLE LIGHT
LIGHT
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Monochromator e

N

== LIGHT SOURCE | EMISSION s
_-— SAMPLE i bR
— (Polychromatic) = | MONOCHROMATOR

Selects Wavelength Isolates Emitted

For excitation Fluorescence
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Sample Cells (Cuvettes)

Trurions

DETECTOR

> QUARTZ
CUVETTE

1 cm PATH LENGTH ) GLASS
»d (UV-Vis)

1. 90° ANGLE: Excitation — Sample — Emission

2. Quartz : UV-Transparent
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Detectors

EMITTED LIGHT Photomultiplier
(WEAK SIGNAL) tube s
(PMT)
[ >
—| ELECTRON CASCADE
% / AMPLIFICATION

AMPLIFIER

—

DIGITAL
READOUT

(ELECTRICAL)

TYPES:

4%

Photo voltaic cell

Phototubes

—
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Barrier Layer Cell FIIITTS

LIGHT
ELECTRONS
$hi i
/—thmmetaHilm—
READOUT
NO EXTERNAL CERIENT
POWER selenium

metal base (silver/gold) ‘

1. LIGHT — CURRENT
2. SIMPLE, NO BATTERY
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Phototube/Photoemissive Tube ST T

VACUUM ENVELOPE

LIGHT
e

PHOTOCACHODE .: =" ANODE ——

ELECTRONS

AN
NEGATIVE VOLTAGE CURRENT

READOUT —
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Photomultiplier Tube e Lt

LIGHT (WEAK SIGNAL)

i‘o. \

:|—— ANODE

Photocathode

ELECTRONS Yy
ELECTRON MULTIPICATION DIGITAL READOUT

AMPLIFIER |7 (STRONG SIGNAL)

1. LIGHT - ELECTRON CASSADE - STRONG CURRENT
2. DYNODES: Amplifiy Weak Signals (High Sensitivity)

-
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Single-Beam Fluorimeter

EXCITATION FILTER / ' EMISSION FILTER

SAMPLE / MONOCHROMATOR

CELL
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Double-Beam Fluorimeter

SAMPLE PATH

| EMISSION |
e

BEAM
SPLITTER

SAMPl CELL
LIGHT
SOURCE
< COMPENSATION
|
REFERENCE CELL REFERENCE CELL
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Summary

7 l

LIGHT EXCITATION EMISSION SIGNAL
SOURCE SYSTEM SAMPLE |—»| SYSTEM [ DETCCTOR READOUT

(Filter/Mono) CELL (Filter/Mono) N\ \—
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Assessment

1. Which detector is commonly used in fluorimeters due to high sensitivity?
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TUTIoONS

Assessment

1. Which detector is commonly used in fluorimeters due to high sensitivity?

a) PHOTODIODE b) PHOTOMULTIPLIER TUBE (PMT)
LT PHOTOCACHODE (WEAK LIGHT
LIGHT :
PHOTOCABI-IODE/% 5 ol L LLLLLL ANODE
5
( DYNODES -
¢) THERMOCOOPLE d) BOLOMETER
2 HOT / HEAT
Metal A —
0 LIGHT
Metal B cowo suncrion
DIGITAL READOUT
REFERENCE | 0L \ THERMISTOR /] (STRONG SIGNAL)
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Assessment

2. Which compound is commonly used as a fluorescence standard for
instrument calibration?
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Assessment

2. Which compound is commonly used as a fluorescence standard for
instrument calibration?
a) POTASSIUM DICHROMATE b) QUININE SULFATE

c) BENZENE d) SODIUM CHLORIDE

UV ABSORPTION
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Assessment

3. Which of the following solvents is preferred for fluorescence
measurements due to low background fluorescence?
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Assessment

3. Which of the following solvents is preferred for fluorescence
measurements due to low background fluorescence?

a) ETHANOL b) CYCLOHEXANE

C,H:OH

c) ACETONE

CH,COCH,
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