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Each neutron travels a distance D before colliding within the wall.

By definition the initial  position (y) for the first collision is y=D. Then it travels in  a random direction another distance D.The neutron can stand 10 collisions before decaying.

The wall , in this example has a width D along the Y axis.A sample of 600 neutrons is taken. the random number generator is contained in the subroutine aleat.The result is that 29 % of the neutrons penetrate the wall.

Reference: Francis Scheid, Numerical Analysis, Schaum’s Outline Series, Chapter 30 ,problems 30.2 & 30.4

c neutron diffusion through a lead wall

c see solved problems 30.2 , 30.4 ,Numerical Analysis, Francis Scheid,

c     Schaum's Outline Series

      real nmod

      pi=2.*asin(1.)

      nmod=1.E6

      d=1.

      width=3.*d

      x1=1.

      r=3.

      nsample=600

      kount=0

      do 40 isample=1,nsample

      y1=d

      do 30 ii=1,10

      call aleat(kount,x1,r,nmod,x2,naleat)

      theta=2.*pi*(float(naleat)/nmod)

      y1=y1+d*sin(theta)

c      print*,'n,theta,y1,kount=', naleat,theta,y1,kount

      x1=x2

      if(y1.ge.width)then

      kount=kount+1

      goto 50

      endif

      if(y1.lt.0.)goto 50

30    continue

50    continue

40    continue

      print*,'no. neutrons sampled=',nsample,  ' ratio=',

     $ float(kount)/float(nsample)

      stop

      end

      subroutine aleat(kount,x1,r,nmod,x2,naleat)

      real nmod

      x2=r*x1

      factor=x2/nmod

      x2=x2-int(factor)*nmod

      naleat=int(x2)

      return

      end

RUN

no. neutrons sampled= 600 ratio=  0.293333322
