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Fresnel diffraction from a slit is discussed in “Electromagnetism” by John C. Slater and Nathaniel H. Frank (Chapter XIV).

The results depend upon the Cornu’s spiral. Which is a plot of 

Sy(u)=  ∫ sin (  π u2 /2) du  ( integrated from 0 to u) versus 

Cx(u) = ∫ cos (  π u2 /2) du  ( integrated from 0 to u).

The plot is odd .  Sy(-u) corresponds to the integration from  -u to 0.   Thus Sy(-u) = - Sy(u) and Cx(-u) = - Cx(+u).
[image: image1.emf]Cornu's Spiral
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FORTRAN CODE

c fresnel diffraction Cornu spiral

      dimension cx(0:100) ,sy(0:100) ,cx3(0:100), sy3(0:100)

      equivalence (dx,du)

      fx(u)=cos(pi*u**2/2.)

      fy(u)=sin(pi*u**2/2.)

      pi=2.*asin(1.)

      cx(0)=0.

      sy(0)=0.

      cx3(0)=0.

      sy3(0)=0.

      deltau=.1

      ulim=.1

      sumax=0.

      sumay=0.

      nstep=1000

      do 10 i=1,30

      sumax=0.

      sumay=0.

      dx=ulim/float(nstep)

      do 20 j=1,nstep

      u=dx*float(j)

      sumax=sumax+(dx/3.)*(fx(u-du)+4.*fx(u)+fx(u+du))

      sumay=sumay+(dx/3.)*(fy(u-du)+4.*fy(u)+fy(u+du))

20    continue

      cx(i)=sumax

      sy(i)=sumay

      cx3(i)=-cx(i)

      sy3(i)=-sy(i)

      ulim=ulim+deltau

10    continue

      do 30 i=0,30

      print 100, cx(i),sy(i)

30    continue

      print*,'   '

      do 40 i=0,30

      print 100, cx3(i),sy3(i)

40    continue

100   format(2x,'cx,sy=', 2(4x,e11.4))

      stop

      end

