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Jablonski Diagram define :-  
 





 
Photo Physical Processes:-  
 



 
Types Of Photo Physical Processes:-  
 
1. Fluorescence  

 
2. Phosphorescence 



 
Fluorescence:-   
 
Fluorescence is the emission of light by a substance 
that has absorbed light or other electromagnetic 
radiation.  
a. Its emission ceases as soon  as the source of 

exciting  radiation is removed. 
b. It can be stimulated in gases,  liquids and solids. 
 
 
. 



 
Phosphorescence:-  
Phosphorescence is a specific type of 
photoluminescence related to fluorescence. Unlike 
fluorescence, a phosphorescent material does not 
immediately re-emit the radiation it absorbs 
 
(a)If a system absorbs radiant  energy and then emits 
partially or  completely after a time lag in the  form of 
radiation.  
 
(b)It continues for some time even  after the source of 
exciting   
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Type of excitations 

According to molecular orbital 
theory, every molecule posses low 
energy bonding molecular orbitals , 
non-bonding molecular orbitals and 
antibonding high energy molecular 
orbitals . When molecules is excited 
by absorption of radiation (UV or 
visible light), its valence electrons are 
promoted from a bonding orbital to 
an antibonding molecular orbital. The 
energy of various molecular orbit is in 
given order 

Only following for transitions of 
electron from low energy molecular 
orbit to high energy molecular orbit 
are allowed. 























A Norrish reaction in organic chemistry is a 
photochemical reaction taking place with ketones 
and aldehydes. Such reactions are subdivided into 
Norrish type I reactions and Norrish type II 
reactions.[1] The reaction is named after Ronald 
George Wreyford Norrish. While of limited 
synthetic utility these reactions are important in 
the photo-oxidation of polymers such as 
polyolefins,[2] certain polycarbonates and 
polyketones.











THANK YOU





TYPES OF  EXCITATION IN PHOTOCHEMICAL 
REACTION 









spectroscopy. Therefore, the n to pi transition gives the absorption
with a longer wavelength. In saturated ketones, n to pi star
transition around 280 nm are the lowest energy transition. n to pi 
star forbidden by symmetry consideration. Thus the intensity of 
the band due to this transition is low, although the wavelength  is
long. 
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o It is define as -  
o The efficiency of photochemical reaction is often 

expressed in term of quantum yield or quantum 
efficiency. Which is denoted by �Ó. 
 

o When a molecule dissociates after absorbing a light 
quantum,    quantum yield is the no. Of destroyed 
molecule divided by no of photons.  

 
o The quantum yield ���Ó�� is a measure of the efficiency 

of photon emission as defined by the ratio of the 
number of photons emitted to the number of photons 



                   No Of molecule reacting in give Time ( 
Decomposed molecules) 
      �Ó��=     
                   No of quantum radiation absorbed in same 
time   
                            
o Quantum yield in product formation- 
 
                            No of Molecules formed  
            �Ó��=  
                            No of photons absorbed   
 



 
Experiment to determination of quantum yield  
It consists of two parts:-   
 
1. Determination of quanta absorbed (E)  

 
2. Determination of total number of molecules 

changed Reacted (M) .  



1. Determination of number of quanta 
absorbed or light absorbed (E) :-  

 

1. Source of light : Hg- vapour lamp, sodium lamp  
2. Monochromator  
3. Detector  
       i).    Photoelectric cell (photon counter)  
       ii).   Radio micrometer  
       iii).  Thermopile  
       iv).  Chemical actinometer  



2. Determination of total number of molecules 
changed (Reacted) (M):-  
  
Reaction cell �¦ glass / quartz ( UV-Visible Light)  
 
- Using chemical Kinetics 
- For gaseous reaction �¦ change in pressure  
-  For Liquid reaction Change in optical rotation, 

electrical conductivity, absorption  
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SCHEME1  
                S              S*           = W(CONSTANT) 

 
(1) S*         K

R
                  P                   = KR[S*]     

 
   (2)S* K  ISK              T*        =K  ISK  [S*] 

 

    (3) S     KIC          S*       =K IC [S*] 
    

(4)  S* KF          �6���+�9�·����������� �.F[S*] 
            
                 

                 The rate of product formation is 

                             d[p]/dt=kr[s*]  

 
 
   



 
 
 

Where  
Kf =rate constant of spontaneous emission  
Kic =rate constant of internal conversion  

Kisc =rate constant of inter system crossing  
 

d[s*]/dt=W- (Kf + Kisc + Kic +Kr)[s*]  
Apply steady state approximation  

0= W-(Kf + Kisc + Kic +Kr)[s*]  

d[p]/dt=K r.W/  Kf+ Kisc + Kic +Kr 
Kr is the rate constant of chemical reaction  

 



The steady state approximation is applicable under condition 
of time dependent excitation if a very short laser phase is 

used to produce the excited species the light absorption rate 
W can be neglected and equation  

 D[S*]/DT=W- (K F + K ISC + K ic +K R)[S*] 
 

[S*]= [S*] 0 E -(KF + KISC +  Kic +KR)  
=[S*] E-T/(TAU)

0 

Where (tau)0 is the life time of singlet excited state 

(TAU)0=  (K F + K ISC + K ic +K R)-1 
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Quantum Efficiency Definition  

�ò�n�ø�-�����ø�8 ���n�.�����“�-�õ�� �����8���æ�.���ø�-���ø���ø�8 ��molecules ��
�ø�1���.�ø�����1�����C�¥�-��reaction ���ø�����ê���-�	��

(product) �������1�����9 �ê���8���“�-�õ�� ���	�—���-�����ø�����8���Ë ���9��\ 
 

���.�	 �¥���ø�-��value 1 ���ç���- �����9���æ���-�����ð�ø���“�-�õ�� ��
�æ�����<���������8���ø�8 ������1 molecule �����1��react ���ø�����-�����9��
���<��reaction ���ç�è�C�Ð�1�����ø�8 ���.������ ���ø�-���
�-���� ���ø�����-�����9��| 



Quantum Yield �¥ = Number of photons  emitted  
                                  Number of photons  absorbed 

product 

light 

reactant 

     �¥  =    �.�ø���1���.���.�®���������� �����P���æ�
�û�.���������<���8�����-���8���æ�.���ø�-���ø���æ���2�ô�C���ø�1 ���C�¥�-  

�ê���1�������� �����P���æ�����<�.���� Dok.Ve ���ø�1�����C�¥�- 



Sit 



i)Light  Source :-  
 
�è�����ê�
�ø���� �����P��Right Source �ø�8 ���.�����8��(uv radiation) mercury 
lamp �ø�-��use �.�ø���-���ÿ�-���-�����9�����-���è���ø�8���ÿ�ú����sunlight �ø�-�����1��use 
�ø�������ø���8�����S�a 

iv)Reaction cell:-  
Reaction cell, glass �ø�-�������-�����<���-���9����Reaction cell ���P��Reaction �.���u�������<���-�����9���.�ÿ���ø�-��
�n�ø�-�������-���-���.���ø���æ�/���� ���ø�����-�����<���-�����9�����ÿ�� �����8��radiation �è����cell ���8�����<�ø�����ú�2�ÿ�����1�����9����
then light detector �
�� ���
�#���1�����S�a 

ii)Slit, lens : - 
 �è����radiation �ø�<��slit ���P�����8�����<�ø�����.���� ��lens ���P ���8���ú�2�ÿ�-���-���ÿ�-���-�����9�a 
 

iii) Monochromatar :-  
�æ�����è�� Radiations �ø�<��filters ���P�����8���n���-�.�������ø����monochromatic Right �ø�1��
Radiation �n�-�Q���ø�1���ÿ�-���1�����9�������8��filter Colousfull glass �ø�8 �������8�����<���8�����9�����ÿ�� ��light 
�è�����P�����8�����<�ø�����ú�2�ÿ�����1�����9������  ���8�� �ê����radiation ���ø�<���ç�ú�8���ÿ�-���8�����8�����<�ø�8���	�8���8�����9���ÿ�<��
�ð�ø�������J�������1�C�����<���1�����9���è�����n�ø�-�����ð�ø�������N���n�ø�-�������1���æ�C�	�����ÿ�-���
���-�����9��| 



v) Detector: - 
 
Detector �ø�8 ���*�-���-��transmitted light �ø�1�����1�t���-���Ò�-�����ø�1���ÿ�-��
���ø���1�����9����detector �*�-���-���n�ø�-�����ø�1�����1�t���-���ø�-�����-�
�����	�<�����-����
�ø�����8�����S�����
�����1�����-�����ÿ�� �����8�����ù�-���1���������-�����9�����-���ê�����P�����2� ��
�.�����-���ø��(water)�����-���������-�����9���������-���	�3 �����1�����-�����ÿ�� �����8���ø�<�é��
�.���u�� (reactent)�������-�����<���-�����9�����n�ø�-�����ø�1�����1�t���-�����-�
���8���ø�8 ��
�.�����8��Photo cell �ø�-���n���<�ú���ø�����8�����9 
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Lambert-Beer's law    ( �æ�����<���� ���.������  ) 

The law was first developed by Pierre Bouguer before 1729. It was later 

attributed to Johann Heinrich Lambert who cited ���‘�—�‰�—�‡�”�ï�• findings. The 

law included path length as a variable that affected absorbance. Later, Beer 

extended in 1852 the law to include the concentration of solutions, thus 

giving the law its name Beer-Lambert Law. 

�è�����.������   �ø�<���
�����1�����-�����������������8���
�����8��Pierre Bouguer  �*�-���-���.���ø�.�������.�ø���-���ú���-�����-�a�����-�	�����P��

�è���ø�-���u�8����Johann Heinrich Lambert ���ø�<���.�	���-���ú���-���.�ÿ�N�<�C���8�����=�ú�2�ð�����ø�8 ���.���º���X���ø�-s 

�n���-���â�]�
 ���ê�Ÿ�8�0�ù�����.�ø���-�a���.������ �����P���
�� ���ø�1�����C���-�é���ð�ø���ý�����ø�8 ���]�
 �����P�����-�.���� �����1���ÿ�<���æ�����<�������ø�<��

�n���-�.�������ø�����1�����1�a�����-�	�����P����Beer�����8���������������P�������-�
�-�����ø�1���ð�ø�-�d���-���ø�<�����-�.���� ���ø�����8���ø�8 ���.���ð���ø�-���3�����ø�-��

�.���Ñ�-�����.�ø���-�����è�����n�ø�-�����.������ ���ø�<�����1����-���9�~���J���.������ ���ø�-�����-�����.�	���-�a 



Definition & Equation 

���.�	���.�ø���1���ð�ø�����N���n�ø�-�����ø�<���.�ø���1���æ�����<���ø���
�	�-���J���ø�8 ���.�������� �����P�����8���ú�2�ÿ�-���-���ÿ�-���8��
���<���è�����æ�����<���ø���.�������� �����P���.���.�ø�����<�C���ø�1�����1�t���-�����P���`�é���ø���1���ç�
�.���� ���.���.�ø�����<�C��
�ø�1�����1�t���-���ø�8 �����-�������-�����.�������� ���ø�1�����-�C�k���-���ø�8 �������-���2�
�-���1�����<���-�����9�a 

-dI/dx   �ß I.C  (�����-�A���ì���-���ø ���.�ý�N���.���.�ø�����<�C�����P���ø���1���ø�<���	���-�J���-�����9�a ) 

 
dI/I = - �•�ï���†�š           ( I = �ç�
�.���� ���.���.�ø�����<�C���ø�1�����1�t���-�����P���`�é���ø���1 ) 
 
�����-�A���•�ï �����-���2�
�-���1���0�>�����-�C�ø�����9���.�ÿ���8�����<�������æ�����<�������ú�2���-�C�ø���ø�����8�����9�����è���ø�-�����-����
�æ�����<���ø���
�	�-���J���ø�1���n�ø�4 �.�����
�� ���.�����J�����ø�����-�����9�a 

c = ���-�>���- 
 



 
 
 

���9�~���J���ø�-���.������ ���•�- �����9�"�� 
 
 
�ÿ�� ���.�ø���1�������-�C�ú�1���æ�����<���ø�����-�/�� �����8���ð�ø�����N���n�ø�-�����ø�<���ú�2�ÿ�-���-���ÿ�-���-�����9�����<���æ�����<���ø�����-�/�� ���ø�1��
���<���-�é���ø�8 �����-�����.���.�ø�����<�C���ø�1�����1�t���-�����P���`�é���ø���1���ç�
�.���� ���.���.�ø�����<�C���ø�1�����1�t���-���ø�8 �������-���2�
�-���1�����<���1�����9�a 
 
-dI /dx  �ß  I           (�����-�A���ì���-���ø ���.�ý�N���.���.�ø�����<�C�����P���ø���1���ø�<���	���-�J���-�����9 ) 

 
dI/dx = -kI             (�����-�A��I = �ç�
�.���� ���.���.�ø�����<�C���ø�1�����1�t���-�����P���`�é���ø���1 ) 

 
dI/I = -kdx             (K = �æ�����<�������0�>�����-�C�ø���.�ÿ���ø�-�����-�����æ�����<���ø���
�	�-���J���ø�1���n�ø�4 �.�����
�� ���.�����J�����ø�����-�����9�a 
 
                                    

 

���1�������ø�-���.������ ���•�- �����9�"�� 
 
�ÿ�� ���.�ø���1���ð�ø�����N���n�ø�-�����ø�1���.�ø�������ø�<�������-�C�ú�1���æ�����<���ø�����-�/�� �����P�����8���ú�2�ÿ���-���ÿ�-���-�����9�����<�����æ�����<���ø��
���-�/�� ���ø�1�����<���-�é���ø�8 �����-�����.���.�ø�������ø�1�����1�t���-�����P���ø���1���ø�1���	�� �����ç�
�.���� ���.���.�ø�������ø�1�����1�t���-�������-����
�.���.���������ø�1�����-�C�k���-���ø�8 �������-���2�
�-���1�����<���1�����9�� 
 
 
 
 





Derivation of Law 

���-�������P���.�ø���n�ø�-�����ø�1���ð�ø���.�ø�����������-�C�ú�1���æ�����<���ø�����-�/�� �����P���n���8�����ø�����1�����9�a z �ø�<�����1�����ø�1���.�	���-���ø�8 ��
�����-���-�C�������æ�—���ø�8 ���]�
 �����P���
�/�����-�.�������ø���P �a�������-�C�ú�1���æ�����<���ø�����-�/�� ���ø�<���
�����1���à�-�è�������P���.�����-�.�ÿ�����ø���P����
�n�ø�-�����ø�1���.�ø�������ø�8 �����C�������������<���-�é dz �ø�8 �����-�����
���-�J�Q���]�
 �����8���þ�<���-�����9���.�ø���ð�ø�����2�ø�#�-�����P���ð�ø���ø�� ���ð�ø��
���1�����2�ø�#�8�����P���	�3 �����8���ø�� ���ø�<�������æ�Ù�¼�������1�C���ø�������ø���-�����9���ÿ��  z �.�	���-���ø�8 �����-�����	�8�ù�-���ÿ�-���-�����9�a 
 
�ð�ø���à�-�è�������8���.���ø�����8�����-���8���n�ø�-�����ø�-���ê�Ð�� ���n���-�� �†�6�‡���œ�����Ë���Ç�Q���œ���6�‡���œ�����†�œ���*�-���-���n���8�����.�ø�ð���ú�ð��
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Limitations of the Beer-Lambert law  

The linearity of the Beer-Lambert law is limited by chemical and instrumental factors. 
Causes of nonlinearity include: 

�‡deviations in absorptivity coefficients at high concentrations (>0.01M) due to electrostatic 

interactions between molecules in close proximity .  

�‡scattering of light due to particulates in the sample . 

�‡ fluoresecence or phosphorescence of the sample . 

�‡ changes in refractive index at high analyte concentration.  

�‡shifts in chemical equilibria as a function of concentration . 
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