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 Abstract 
 

    The absorption and fluorine spectra of dissolved fluorescein solution in ethanol and different concentrations 

were studied. The optical properties(absorbance, permeability, linear absorption and refractive index, as well as 

time and fluoridation)were calculated. The results showed that a decrease in concentration leads to a decrease in 

absorption values and an increase in permeability values. This results in a decrease in the values of the absorption 

coefficient and refractive index. This is in accordance with Lambert's law. Also, the values of the fluorine are 

lower. The top of the emission spectrum is transferred to the longer wave lengths. The temporal age of fluoride 

decreases and the quantitative output increases, thus using this dye as an effective laser medium in liquid state 

lasers. The infrared spectroscopy of the dye was also studied using the (Gaussian 9) program.                                          
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 Introduction

(Chromophore system)[1,2

nm

(S0→S1)3Imparting

400 – 700 nm[4

 [2,5]

 The Theoretical Part  الجضء النظشي .

 Linear optical properties       البصشٌة الخطٍة الخصبئص .1.2

      

[6] 

(absorbed)(transmitted) 

(reflected)[7]

(Ultraviolet(Visible)[8,9]

1.1.2AAbsorbance

A

Optical Density

       o   ) ….. ……. ……. …… …… (1)        

 IλIo

[9]

[8]

   o    
– αop Cm L    …. ……………… ……..  (2) 

αop : LCm

  

ln Io /I = αop Cm L= A    …….   ……  …..…  (3)                  

Lambert – Beer Law )  

Monochromatic Light)[10]

αAbsorption Coefficient   

hυ11]
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Log ( Io / I) = 2.303 A = αo d       …………  (4)           

……..………..   (5)               ......2.303 A / d       =αo                  

 لعبىٍ الخي حىضع فيها الوادة.ل )سوك العيٌت( : السوك dإر حوثل  

 

3.1.2TTransmittance 

transmittance –TI" (I0

12, 13

      6)   (  .............................  )T = ( I / Io 

CmL[14]

Absorbance –A 

A= -log (1/ T) = - log (I / Io) = log (Io / I)…..………… (7) 

 .Aحزداد كلوا قلج اهخصاصيت الىسط  Tوهي هزٍ العلاقت ًلاحظ إى الٌفاريت  

nRefractive Index 

[12]

n = c / v ….. …..…………….. ….. …… (8)             

 cv

[15]

υ

υ

 (n=1)

 [16]

    
 

 
[(

 

    )]

 
 ⁄

          

            Quantum Efficiency       

S1qFM

qFM

0.5-117 , 18

    ∫          
 

 

             

 ν 
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Florescence     

florescence [19,20] 

 Gaussian 09)

Gaussian 09

DFT

[21]. (Gaussian 09

 

 (UV-Visible– Spectrophotometer)

(Deuterium Lamp) nm360190(Tungsten 

Lamp) 360-1100nm).

F96PRO150 Wat Xenon arc lamp) 

 (200 -700 nm)200, 400,600 nm/min (High sensitivity- photomultiplier tube (PMT)

2.Material Used         

 DyeFluorescein

 OrangeYellow 

(C20H12O5)(332.311g/mol) 

.
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C2H5OH

(46.07 gm/ mol) (0.789 gm/cm3

     -3 ML) (0.0033gm)(10 cm3

Ethanol

  

   
                     

    
                           

  gm

CML

Vcm3

    gm / mol 

]ML )     -4      -5[ 

…. … .. ……….. ….. …..  (12)               C1V1= C2V2 

C1

C2   

V1   

V2  

4.Calculation and Results 

10-5 ML)10-3,1×10-4 

,11(UV -Visible Spectrophotometer)(2)
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 (2) 

 

1

C (ML) λ max (nm) A 

10-3×1 451 0.1968 

10-4 ×1 493 0.1042 

10-5 ×1 496 0.0698 

           

             

.

Transmission(3)(2)

 

 

 

(3) 

0

0.05

0.1

0.15

0.2

350 450 550 650 750 850

A
b

so
rb

an
ce

  

wavelength - nm 

A Fluor 10^-3

A  10^-4

A 10^-5

0.6

0.65

0.7

0.75

0.8

0.85

0.9

0.95

1

350 450 550 650 750 850

Tr
an

sm
it

ta
n

ce
 

wavelength - nm 

T Fluor10^-3

T  10^-4

T 10^-5

169 



Journal of University of Babylon for Pure and Applied Sciences,Vol.(26), No.(8): 2018 

 

 وبتشاكٍض مختلفة  الاٌثبنىل  المىجٍة العظمى للصبغة الفلىسسٍن المزابة فًالنفبرٌة عنذ الأطىال (2) جذول 

C (ML) λ max (nm) T 

10-3×1 451 0.6355 

10-4 ×1 493 0. 7865 

10-5 ×1 496 0.8514 

 

(αo)(no) 

(5)(9)(3)

 

(3)  

C(ML) αo(cm)-1 n0 

10-3×1 0.17 1.85 

10-4 ×1 0.16 1.80 

10-5 ×1 0.15 1.76 

 

Spectrofluorometer(4)

 

 

(4)   
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(4)  

C (ML) λ max (nm) Relative Intensity 

10-3×1 523 1.4655 

10-4 ×1 517 0.9815 

10-5 ×1 514 0.3465 

 

       (fluorescence lifetime)f 

Quantum YieldfluorescenceQf(4).

 

(4)

 

C (ML) f (ns) Qf 

10-3 ×1      0.60 

10-4  ×1      0.93 

10-5 ×1      0.97 

 

    (200 - 4000) cm-1

( Mid – IR Spectrum ) (F.T.I.R Spectroscopy

(5)(5)
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(5)
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(5). 

 

Mode 
Wave No. 

(cm-1) Exp. 

Intensity 

Exp. 

C – H str 3823 0.07 

C – O ben 3423 0.15 

C   H o-o-p.def 1570 0.30 

C – C str 1468 0.24 

C   H i-o-p.def 1393 0.23 

C   C str. 1335 0.25 

O – H ben 1211 0.11 

C  H o-o-p.def 1169 0.04 

C  C str 1111 0.13 

C     ben 846 0.09 

C  O ben. 600 0.07 

C – H ben. 456 0.075 

        

 Gaussian 09)

(6)(6)

 

 

(6) 
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 انمبط الاهتضاص لجضٌئة الفلىسسٍن وشذاتهب المقبسة نظشٌبً  (6)جذول 

Mode 
Wave No. 

(cm-1) Theo. 

Intensity 

Theo. 

C – H str 3438 0.07 

C – O ben 3408 0.14 

C   H o-o-p.def 1564 0.37 

C – C str 1479 0.19 

C   H i-o-p.def 1396 0.21 

C   C str. 1345 0.30 

O – H ben 1218 0.11 

C  H o-o-p.def 1170 0.08 

C  C str 1139 0.17 

C     ben 866 0.10 

C  O ben. 630 0.05 

C – H ben. 491 0.07 

 

IntensityGaussian 09

Monomer

cm-13900 – 3800 Stretch

.

 

red shift

484 nm)

 ML1x10-3ML1x10-5

(496 nm )

blue shift

(12)

(C-H)str.3823 cm-1)(C-C)str(1468 

cm-1(O-H)ben(1211 cm-1(C-O)ben.(600 cm-1
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