CHAPTER 4

Devies ' Method

In this chapter we present a method for calculating the
harmonic-oscillator propagator as proposed by Devies. In the
first sectiOn-we discuss briefly the basie“ideas of this method.
-In sec. 4.2 we show how the propagator can-be obtained and we
discuss the mathematicad1imitations of this method in the last

section.

4,1 The Basic Ideas of./Devies'Method

In the brevious chaptér we discussed the Feynman's method
in which the propagator was obtained by calculating the prefactor
éhd the c]assﬁca]vaction, separately. ' Instead of treating the
problem in that way, | -Devies tried to obtain the prefactor and the
exponent of the ciassica] action simultaneously. 'In order to do

this, he rewrote the path'integral insthe fo]]owjng form :
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where L 1is the Lagrangian of the system given by the eq. (3.1)
and Dirac delta functions indicate the constrain of the boundary

points.

Following Feynman's idea of representing the paths as a

Fourier series, he chose to represent ‘the paths as a cosine series ;
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The action function can f:hen be written as
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The path integral in eq..(4.1) can be written as
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where J is the jacobian of transformation.

4.2 Performing the Integration

In orderyte performg integrating thes eq. {4.4), Devies -

expressed eq. (4.4) “in"the fo]]owing form :

KOGT X, 58) s N‘M (‘)“z& Bclb ollaalpcl%exP§ ipx,

NG - :
- \ - . &
1%1 + [ }'/wwozb: +£1wx Mﬁ.'[ @Fﬂ)— wl] bﬁ]
i [ ‘OQ(P*%) +lo'(P-%) TR ]4 | (4.5)

o
013396 | i 17040100

15



16
He then performed 1ntegrat1ons over bO’ bl""’ bN and obtained
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where B is some constant.
Using'the identities
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the eq. (4.6) can be written as
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Performing the integrations over p and q he obtained



17

Cexpb —imw 4
! } Yy K(xﬁ %) éa"‘“l; - (xa-xb)zcd‘u.frké
i 2

"

K(lbﬂszlo)

1AW A :
¢ Qup%mm {Cxa-&xi YCoowT - 2 xbxa} L (4.10)

where C 1is a normalizing constant, the modulus of which is
determined by the requirement that K(xb, T Xq 0) be the kernel
of a unitary transformation. He did not'calculate the constant Co
However, by using this method, the exponent of the classical éction

can be correctly obtained

4.3 Conclusion and Discussion

Devies calculated the harmoﬁic-osci1]ator propagator by
putting the boundary points‘into the path integral and expressing
the paths as a cosine series. Following Feynman , Devies transformed
the path integra]lto be the muttiple integrals of the coefficients of
the series. He was able to obtain the:exponent of .the classical
action after performing the integration. He remarked on the prefactor

but did not perform any calculation.

In the following chapters we shall,show-that.by combining
Devies' and Feynmen's ideas the prefactor and the exponent of the

classical actien cap-be,obtained simultaneous]y.
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