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An Application of the Burchnall’s Formula
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Abstract: We employ the Burchnall’s expansion to obtain the Cohen’s relation in quantum mechanics.
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INTRODUCTION

Cohen [1-3] proved the expansion:

(1)

Such that all x factors are to the left of the p factors and:

(2)

On the hand, Burchnall [4-6] obtained the relation:

(3)

Involving the Laplace [7]-Chebyshev [8]-Hermite [9] polynomials H (x) [10-12]. m

Now we shall show that (3) implies (1), in fact, in (3) we realize the change of variable , where  is an
arbitrary parameter, to deduce:

(4)

where we can apply the property [10]:

(5)

To obtain (1):

(6)
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q.e.d. In the deduction of (6) we used the following 5. Ismail, M.E.H., T.H. Koelink and P. Roman, 2018.
summation interchange formula [13]: Generalized Burchnall type identities for orthogonal

(7) 6. Ismail,  M.E.H. and N. Saad, 2020. The asymptotic

The Hermite polynomials verify the differential définies, et leur application aux probabilities, et
equation [10]: spécialement á la recherché du milieu qu’il faut

(8) Sci. Math. Phys. Inst. France, 58: 279-347.

that is: fonctions á une soule variable, Bull. Acad. Sci. St.

(9) 9. Ch. Hermite, 1864. Sur un nouveau développement en

In according with the following annihilation and 58: 93-100 and 266-273.
creation operators [14]: 10. Abramowitz, M. and I.A. Stegun, 1972. Handbook of

11. Posadas-Durán, G. and J. López-Bonilla, 2016. On the
(10) Saha’s generating function for the Hermite
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