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The binding energy of the deuteron is found experimentally to be -2.225 Mev. 

The simplest model for the potential is shown above as a well of depth  -V0 and a hard core at r =c.

Solving Schrodinger equation and requiring  and requiring continuity of   ψ and                  ψ’        yields

                  ψ inside (b) =   ψ outside (b)                     (1)
                  ψ’ inside (b) =   ψ’  outside (b)                  (2)
 Dividing the two equations  one obtains     

                                  K cot( Kb)   = - κ               (3)
where K = (1/h*) ( 2m( E b – V) ) ½       and  κ = (1/h*) ( 2m E b ).
h* is h -bar  , m=8.368E-28 (the reduced mass of the deuteron) = 0.504 au.

 Since E b is fixed (known) equation (3) gives for a given depth  -V0 of the potential the corresponding b ( width that will produce one bound state ( with angular momentum l=0) .

 Solving for  one has the convenient form  

 b= (1/K) (  tan -1(-K / κ ) + π  )                                                   (4)
The wave numbers are calculated in (fermi)-1  by the formula 
/k/ = 0.2187 ( mass (au) * energy (mev) )1/2                                  (5)     

c Deuterium    page 39  Intr. to Nuclear Physics  by Harlad Enge (Addison – Wesley)

 c             1966).
      real kbig ,ksmall, mass

      pi=2.*asin(1.)

      mass=.504

      eb=-2.225

      v0=-40.

      vf=-100.

      nstep=60

      dv=(vf-v0)/float(nstep)

      v=v0

      do  10 i=1,nstep

      T=eb-v

      kbig = .2187*sqrt(mass*T)

      ksmall=.2187*sqrt(mass*abs(eb))

      b=(1./kbig)*(atan(-kbig/ksmall) + pi)

c      print*,'kbig,ksmall=',kbig,ksmall

      print 100,b,abs(v)

      v=v+dv

10    continue

100   format(2x,'b(fermi),v(mev)=',2(4x,e11.4))

      stop

      end

  b(fermi),v(mev)=     0.1896E+01     0.4000E+02

  b(fermi),v(mev)=     0.1868E+01     0.4100E+02

  b(fermi),v(mev)=     0.1841E+01     0.4200E+02

  b(fermi),v(mev)=     0.1816E+01     0.4300E+02

  b(fermi),v(mev)=     0.1791E+01     0.4400E+02

  b(fermi),v(mev)=     0.1768E+01     0.4500E+02

  b(fermi),v(mev)=     0.1745E+01     0.4600E+02

  b(fermi),v(mev)=     0.1723E+01     0.4700E+02

  b(fermi),v(mev)=     0.1702E+01     0.4800E+02

  b(fermi),v(mev)=     0.1682E+01     0.4900E+02

  b(fermi),v(mev)=     0.1662E+01     0.5000E+02

  b(fermi),v(mev)=     0.1643E+01     0.5100E+02

  b(fermi),v(mev)=     0.1624E+01     0.5200E+02

  b(fermi),v(mev)=     0.1606E+01     0.5300E+02

  b(fermi),v(mev)=     0.1589E+01     0.5400E+02

  b(fermi),v(mev)=     0.1572E+01     0.5500E+02

  b(fermi),v(mev)=     0.1556E+01     0.5600E+02

  b(fermi),v(mev)=     0.1540E+01     0.5700E+02

  b(fermi),v(mev)=     0.1525E+01     0.5800E+02

  b(fermi),v(mev)=     0.1510E+01     0.5900E+02

  b(fermi),v(mev)=     0.1495E+01     0.6000E+02

  b(fermi),v(mev)=     0.1481E+01     0.6100E+02

  b(fermi),v(mev)=     0.1467E+01     0.6200E+02

  b(fermi),v(mev)=     0.1454E+01     0.6300E+02

  b(fermi),v(mev)=     0.1441E+01     0.6400E+02

  b(fermi),v(mev)=     0.1428E+01     0.6500E+02

  b(fermi),v(mev)=     0.1416E+01     0.6600E+02

  b(fermi),v(mev)=     0.1404E+01     0.6700E+02

  b(fermi),v(mev)=     0.1392E+01     0.6800E+02

  b(fermi),v(mev)=     0.1380E+01     0.6900E+02

  b(fermi),v(mev)=     0.1369E+01     0.7000E+02

  b(fermi),v(mev)=     0.1358E+01     0.7100E+02

  b(fermi),v(mev)=     0.1347E+01     0.7200E+02

  b(fermi),v(mev)=     0.1337E+01     0.7300E+02

  b(fermi),v(mev)=     0.1327E+01     0.7400E+02

  b(fermi),v(mev)=     0.1317E+01     0.7500E+02

  b(fermi),v(mev)=     0.1307E+01     0.7600E+02

  b(fermi),v(mev)=     0.1297E+01     0.7700E+02

  b(fermi),v(mev)=     0.1288E+01     0.7800E+02

  b(fermi),v(mev)=     0.1279E+01     0.7900E+02

  b(fermi),v(mev)=     0.1270E+01     0.8000E+02

  b(fermi),v(mev)=     0.1261E+01     0.8100E+02

  b(fermi),v(mev)=     0.1252E+01     0.8200E+02

  b(fermi),v(mev)=     0.1244E+01     0.8300E+02

  b(fermi),v(mev)=     0.1235E+01     0.8400E+02

  b(fermi),v(mev)=     0.1227E+01     0.8500E+02

  b(fermi),v(mev)=     0.1219E+01     0.8600E+02

  b(fermi),v(mev)=     0.1211E+01     0.8700E+02

  b(fermi),v(mev)=     0.1203E+01     0.8800E+02

  b(fermi),v(mev)=     0.1196E+01     0.8900E+02

  b(fermi),v(mev)=     0.1188E+01     0.9000E+02

  b(fermi),v(mev)=     0.1181E+01     0.9100E+02

  b(fermi),v(mev)=     0.1174E+01     0.9200E+02

  b(fermi),v(mev)=     0.1167E+01     0.9300E+02

  b(fermi),v(mev)=     0.1160E+01     0.9400E+02

  b(fermi),v(mev)=     0.1153E+01     0.9500E+02

  b(fermi),v(mev)=     0.1146E+01     0.9600E+02

  b(fermi),v(mev)=     0.1140E+01     0.9700E+02

  b(fermi),v(mev)=     0.1133E+01     0.9800E+02

  b(fermi),v(mev)=     0.1127E+01     0.9900E+02

[image: image2.emf]Kcot(Kb) = -k

Eb=-2.225Mev
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