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Let assuming  
 

ψψψψ == :*ρ                                   (1) 
 

and 
 

∫ == ψψψψ Idqw ˆ:*                 (2) 

 
where ρ  is the probability density and w  is the probability of getting a 
particle in q -configuration, having relation 
 

 ∫= dqw ρ:                                     (3) 

 
And treating my equations (Saurav equations) (See my first paper, “A 
Theoretical Study of ψ -waves”, eq (176) and eq (177)), I get 
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and in the consideration of eq (4) and eq (5), I get 
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and integrating it w.r.t. q (configuration space), I get 
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and considering eq (1) for eq (6) and eq (2) for eq (7), I get  
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and in the consideration of eq (1) and eq (2), eq (8) and eq (9) may be written 
in their modern notations, 
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(See appendix-2, eq (89) and eq (90)). 
Now treating Schrödinger equation, I get 
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and getting its complex conjugate, I get 
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and assuming hermitian properties of  V̂ , i.e., 



 
    =− **ˆˆ* ψψψψ VV Б 0*)*( =− ψψψψ               (14) 

 
(See my first paper, “A Theoretical Study of ψ -waves”, eq (229) and eq (230) 
treating in the view to eq (12) and eq (13) assuming ϕ=ψ ) 
and in the consideration of eq (12), eq (13) and eq (14), I get 
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and considering eq (1) for eq (15), I get  
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And now considering, 
 

( )ψψψ ψψψψψ grad**graddiv** 22 −=∇−∇                    (17) 
 
and assuming current density j  define as, 
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and in the consideration of eq (16), eq (17) and eq (18), I get 
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which is called the equation of continuity. 
and considering eq (17), eq (18) and eq (8), I get 
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and in the consideration of eq (19) and eq (20), I get 
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Now assuming the canonical probability density, 
 

),,(: tpq ααρρ =                                  (23) 
 

and getting the exact differential of ρ  w.r.t. time, I get 
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(See, appendix-1, eq (76) assuming ρ=f ) where { }

αα
ρ qpH ,,  is poisson 

bracket for probability density defined as, 
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and in the consideration of eq (24) and eq (20), I get 
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and in the consideration of eq (26) and eq (19), I get 
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which is the continuity equation for canonical probability density. 
and in the consideration of eq (26) and eq (21), I get 
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and considering eq (24) and eq (8), I get 
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Now considering the canonical probability  
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and getting its exact time derivative, I get 
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(See, appendix-1, eq (76) assuming wf = ) and in the consideration of eq (31) 
and eq (9), I get 
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and eq (29) and eq (32) may be written in their modern notations, as 
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and putting eq (18) in eq (9) in the consideration of eq (17), I get 
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and in the consideration of eq (35) and eq (31), I get 
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Now integrating the continuity equation (16) with respect to q (configuration 
space) in the consideration of eq (1), eq (2) and eq (3), I get 
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and considering eq (18) in eq (37) in the consideration of eq (17), I get 
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and considering eq (36) for eq (38), I get 
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Let now considering the quantum mechanical Laplacian operator, 
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(See my first paper, “A Theoretical Study of ψ -waves”, eq (20)) 
and applying it to eq (17), I get 
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and considering eq (41) in eq (18) in the consideration of eq (17), I get 
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where j  is the current density and s  is action (physical action).    
and considering eq (41) for eq (8) or considering eq (42) for eq (20), I get 
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and considering eq (41) for eq (9) or considering eq (42) for eq (35), I get 
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and considering eq (41) for eq (16) or considering eq (42) for eq (19), I get 
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which is the continuity equation for quantum mechanical Laplacian operator 
(quantum mechanical continuity equation). 
and considering eq (41) for eq (37) or considering eq (42) for eq (38), I get 
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Now considering eq (21) in the consideration of eq (17) and eq (18), I get 
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and integrating it w.r.t. q (configuration space) in the consideration of eq (1), 
eq (2) and eq (3), I get 
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and considering eq (48) in the consideration of eq (17) and eq (18), I get 
 

∫ =− 0)(div dq
dt
dw j                                   (49) 

 
and considering eq (36) for eq (49), I get 
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and considering eq (41) for eq (47) or considering eq (42) for eq (21), I get 
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and considering eq (41) for eq (48) or considering eq (42) for eq (49), I get 
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Now integrating eq (22) with respect to q (configuration space) in the 
consideration of eq (1), eq (2) and eq (3) or considering eq (35) and eq (38) or 
considering eq (39) and eq (50), I get 
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and considering eq (41) for eq (29) or considering eq (42) for eq (26), I get 
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and considering eq (41) for eq (32) or considering eq (42) for eq (36), I get 
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and eq (54) and eq (55) may be written in their modern notations in the 
consideration of eq (33) and eq (34) considering eq (40) and eq (41), as 
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Now writing the continuity equation (16) in its modern notations, I get 
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and integrating it w.r.t. q (configuration space) in the consideration of eq (1), 
eq (2) and eq (3) or writing eq (37) in its modern notations, I get 
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and considering eq (40) and eq (41) for eq (10) and eq (11) or writing eq (43) 
and eq (44) in their modern notations, I get 
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and considering eq (40) and eq (41) for eq (58) and eq (59) or writing eq (45) 
and eq (46) in their modern notations, I get 
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which is the quantum mechanical continuity equation in modern notations. 
and 
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and writing eq (47) and eq (48) in their modern notations, I get 
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and considering eq (40) and eq (41) for eq (64) and eq (65) or writing eq (51) 
and eq (52) in their modern notations, I get 
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and considering eq (29) and eq (32), I get 
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Appendix 
 
1. The canonical function-poisson bracket 
 
A canonical function is defined as, 
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and getting its exact differential w.r.t time, I get 
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and considering the canonical transformation (classical theoretical physics), 
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and in the consideration of eq (70), eq (71) and eq (72), I get 
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where the second term of eq (73) is the poisson bracket defined as, 
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and in the consideration of eq (73) and eq (74), I get 
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Let assuming, 
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and  
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where { }PBfH +,  is the anti-poisson bracket. 
and in the consideration of eq (77) and eq (78), I get 
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Now considering eq (77) and eq (78) for two corresponding canonical 
functions g  and f , I get 
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(Remember that the Hamiltonian ),,( tpqHH αα=  in recent equations is a 
canonical function in the consideration of eq (69)). 
and in the consideration of eq (81) and eq (82), I get 
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which holds for two corresponding canonical functions. 
 
 
2. Modern notations 
 
The multiplication of two different wave functions *ψ  and ϕ  in modern 
notations is defined as, 
 

ϕϕ ψψ =:*                                        (85) 
 

where ψ  and ϕ  are two different state vectors defined in Hilbert space H . 
and the integration of ϕ*ψ  w.r.t. q (configuration space) in modern notations 
is defined as, 
 



∫ = ϕϕ Idq ˆ:* ψψ                             (86) 

 
where Î  is the unitary operator defined as, 
 

ψψ II =ˆ                                          (87) 
 

where I  is the unit matrix. Eq (87) is called the unitary eigenvalue equation 
(See, “A Theoretical Study of ψ -waves”, eq (162) and eq (163)). 
and in the consideration of eq (85) and eq (86), I get 
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and the multiplication of *ψ  and )ˆ( ϕf  in its modern notations is defined as, 
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where f̂  is a classical or quantum mechanical operator. 
and the integration of )ˆ(* ϕfψ  w.r.t. q (configuration space) in modern 
notations is defined as, 
 

∫ = ϕϕ fdqf ˆ:)ˆ(* ψψ                          (90) 

 
and in the consideration of eq (89) and eq (90), I get 
 

∫= dqff ϕϕ ˆ:ˆ ψψ                           (91) 

 
Acknowledgement 
 
I would like to praise my intellectual gratitude towards Lib. Shri. Baddu Babu 
for his hospitality in IT Main Library of Banaras Hindu University where he 
supported me spiritually as my Godfather until the end of his retirement which 
enabled me to appreciate my intellectual worship to Quantum Physics. My 
warm thanks goes to my parents, my grandparents and my brothers for there 
careful appreciation during my work. The present manuscript is prepared to 
discuss extractability of Saurav Equation as applicable to deduce various 
aspects of quantum theory and beyond. I would also like to thank Profs. David 



Ritz Finkelstein and Jayant Vishnu Narlikar for their admirations and 
correspondence.           

 
 
References 
 
[1] Saurav Dwivedi. (2005). A Theoretical Study of ψ − waves (submitted for publication)  
 
[2] Bermant, A. F. and Aramanovich, I. G. (1975) Mathematical Analysis. Mir Publishers, 
Moscow. 
 
[3] Danin, D. (1983) Probabilities of the Quantum World. Mir Publishers, Moscow. 
 
[4] Fock, V. A. (1961) Fundamentals of Quantum Mechanics. Mir Publishers, Moscow. 
 
[5] Franz Schwabi. (1990) Quantum Mechanics, Springer-Verlag, Berlin. 
 
[6] Kompaneyets, A. S. (1978) A Course of Theoretical Physics. Mir Publishers, Moscow. 
 
[7] Landau, L. D. and Lifshitz, E. M. (1961) Course of Theoretical Physics. Pergamon Press,                                       
New York. 
 
[8] Merzbacher, E. (1998) Quantum Mechanics. John Wiley & Sons. Inc, New York. 
 
[9] Savelyev, I.V. (1982) Fundamentals of Theoretical Physics. Mir Publishers, Moscow.   
 
[10] Walter Greiner. (1989)  Theoretical phyzik (in 13 Vols ).  Springer-Verlag, Berlin. 
  


