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1. Bag Model of Quark Confinement ; http://hyperphysics.phy-astr.gsu.edu/hbase/particles/qbag.html
A potential function which has been successfully used to describe some quark systems is of the form:
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Presently we use only the second term in one dimensional model

that is let V(x) = k1 x.

We take the “up”quark with mass 360 Mev/c2  and solve the one dimensional Schrodinger equation 

 - (hbar2/(2m)) d2ψ/dx2   +  k1 x ψ = E ψ                (1)
The FORTRAN code given below is employed to find the eigenvalues. At the eigenvalues ψ  asymptotical changes sign.
The first three eigenvalues appear to be near,
855 Mev,  1520 Mev and 2040 Mev.

The scales of length and energies are ,
length(m),escale(J)=  4.75530332E-016  7.60848815E-011

 length(fm),escale(mev)=  0.475530326  475.530518

   e,e(mev), psif=    0.100E+01    0.475E+03    0.373E+01

   e,e(mev), psif=    0.110E+01    0.522E+03    0.451E+01

   e,e(mev), psif=    0.120E+01    0.570E+03    0.538E+01

   e,e(mev), psif=    0.130E+01    0.617E+03    0.631E+01

   e,e(mev), psif=    0.140E+01    0.665E+03    0.721E+01

   e,e(mev), psif=    0.150E+01    0.712E+03    0.786E+01

   e,e(mev), psif=    0.160E+01    0.760E+03    0.792E+01

   e,e(mev), psif=    0.170E+01    0.807E+03    0.678E+01

   e,e(mev), psif=    0.180E+01    0.855E+03    0.340E+01

   e,e(mev), psif=    0.190E+01    0.902E+03   -0.379E+01

   e,e(mev), psif=    0.200E+01    0.950E+03   -0.173E+02

   e,e(mev), psif=    0.210E+01    0.997E+03   -0.408E+02

   e,e(mev), psif=    0.220E+01    0.104E+04   -0.797E+02

   e,e(mev), psif=    0.230E+01    0.109E+04   -0.142E+03

   e,e(mev), psif=    0.240E+01    0.114E+04   -0.236E+03

   e,e(mev), psif=    0.250E+01    0.119E+04   -0.374E+03

   e,e(mev), psif=    0.260E+01    0.123E+04   -0.569E+03

   e,e(mev), psif=    0.270E+01    0.128E+04   -0.828E+03

   e,e(mev), psif=    0.280E+01    0.133E+04   -0.114E+04

   e,e(mev), psif=    0.290E+01    0.138E+04   -0.148E+04

   e,e(mev), psif=    0.300E+01    0.142E+04   -0.173E+04

   e,e(mev), psif=    0.310E+01    0.147E+04   -0.166E+04

   e,e(mev), psif=    0.320E+01    0.152E+04   -0.824E+03

   e,e(mev), psif=    0.330E+01    0.157E+04    0.162E+04

   e,e(mev), psif=    0.340E+01    0.161E+04    0.708E+04

   e,e(mev), psif=    0.350E+01    0.166E+04    0.178E+05

   e,e(mev), psif=    0.360E+01    0.171E+04    0.373E+05

   e,e(mev), psif=    0.370E+01    0.176E+04    0.703E+05

   e,e(mev), psif=    0.380E+01    0.180E+04    0.122E+06

   e,e(mev), psif=    0.390E+01    0.185E+04    0.199E+06

   e,e(mev), psif=    0.400E+01    0.190E+04    0.299E+06

   e,e(mev), psif=    0.410E+01    0.195E+04    0.408E+06

   e,e(mev), psif=    0.420E+01    0.199E+04    0.474E+06

   e,e(mev), psif=    0.430E+01    0.204E+04    0.376E+06

   e,e(mev), psif=    0.440E+01    0.209E+04   -0.146E+06

   e,e(mev), psif=    0.450E+01    0.214E+04   -0.158E+07

   e,e(mev), psif=    0.460E+01    0.218E+04   -0.480E+07

   e,e(mev), psif=    0.470E+01    0.223E+04   -0.112E+08

   e,e(mev), psif=    0.480E+01    0.228E+04   -0.227E+08

   e,e(mev), psif=    0.490E+01    0.233E+04   -0.418E+08

FORTRAN CODE
c    FORTRAN CODE

c     Quark confinement - BAG MODEL one dimension    3 agosto 2007

c define energy scales , length scales ..

      dimension psi(0:10000) ,psinf(300),energy(300)

      real m, k1  , length

c     ke=9.E9nm^2/coul^2  , k1=1.6E5 J/m , up quark charge =(2./3.)*e

      data  k1,hbar/ 1.6E5 ,1.05E-34  /

      data niter,nstep /40, 2000/

      g(x)=-2.*(e- x )

      pi=2.*asin(1.)

      m=(3.6E8*1.602e-19)/(9.e16)

      length=(hbar**2/(m*k1))**(1./3.)

      escale=((hbar*k1)**2/m)**(1./3.)

      print*,'length(m),escale(J)=',length, escale

      print*,'length(fm),escale(mev)=', length/1.e-15,escale/1.6e-13

      print*,'  '

c energy in relative units

      e=1.

      efinal= 5.

      de=(efinal-e)/float(niter)

      do 110 iter=1,niter

      xprime=e

      xlim=2.5*xprime

      dx=xlim/float(nstep)

c initial conditions

      psi(0)=0.

      psi(1)=psi(0)+dx

c ***Integration by finite difference

      if(niter.eq.1)print 130,0.,psi(0)

      do 100 i=2,nstep

      x=dx*float(i)

      psi(i)=2.*psi(i-1)-psi(i-2) + dx**2*g(x-dx)*psi(i-1)

      if(niter.eq.1)print 130,x,psi(i)

100   continue

      energy(iter)=e

      psinf(iter)=psi(nstep)

      e=e + de

110   continue

      print*,'  '

125   do 20 i=1,niter

      print 120,energy(i),energy(i)*escale/1.602e-13,psinf(i)

20    continue

120   format(3x,'e,e(mev), psif=',3(3x,e10.3))

130   format(2x,'x,psi=',2(4x,e11.4))

      print*,'  '

      stop

      end

