1)    SUBROUTINE Move

      common /psn/ nze,j,al,bl,cl,ar,br,cr,q(10000),f(10000),ze(10001)

      common /E/ g0e,gamma0,dt,rn,Uz(10001),Ez(10000)      

      common /w/ wtr,b,dbdz,zsh     

!

      k1=0    

! 

      do k=1,nze

      ZN=Ze(k)*rn/0.05+2000.

      I=ZN

      DI=ZN-I

      I1=I+1

      EZP=EZ(I)*(1.-DI)+EZ(I1)*DI

      UZ(k)=UZ(k)+((wtr/b)*dbdz-EZP*g0e/gamma0**2)*dt

!      GM=SQRT(1.+UZ(k)*UZ(k))

      Ze(k)=Ze(k)+UZ(k)/Gamma0*dT

      Zek=Ze(k)*rn/0.05+2000.

      if(Zek.gt.7995..or.Zek.lt.5.)  go to 22

      k1=k1+1

      Ze(k1)=Ze(k)-zsh

      Uz(k1)=Uz(k)

      zn=ze(k1)*rn/0.05+2000.

      i=zn

      i1=i+1

      di=zn-i

      q(i)=q(i)+(1.0-di)

      q(i1)=q(i1)+di

   22 continue
      end do
      nze=k1

!

!      write(*,*) nze

      RETURN
      END
2) SUBROUTINE Move_i

      common/psn/ nze,j,al,bl,cl,ar,br,cr,q(10000),f(10000),ze(10001)

      common /E/ g0e,gamma0,dt,rn,Uz(10001),Ez(10000)      

      common/i/ nzi,Rm,qi(10000),zi(10001),Uzi(10001),gm(10001)

      common/w/ wtr,b,dbdz,zsh     

!

      k1=0     

!

      do k=1,nzi

      ZN=Zi(k)*rn/0.05+2000.

      I=ZN

      DI=ZN-I

      I1=I+1

      EZP=EZ(I)*(1.-DI)+EZ(I1)*DI

!      write(*,*) EZP,g0e,Rm

      UZi(k)=UZi(k)+(EZP*g0e/(Rm))*dt

      GM(k)=SQRT(1.+Uzi(k)*Uzi(k))

      Zi(k)=Zi(k)+Uzi(k)/GM(k)*dT

      zik=zi(k)*rn/0.05+2000.

      if(zik.lt.5..or.zik.gt.7995.) go to 22

      k1=k1+1

      zi(k1)=zi(k)-zsh

      Uzi(k1)=Uzi(k)

      gm(k1)=gm(k)

      zn=zi(k1)*rn/0.05+2000.

      i=zn

      i1=i+1

      di=zn-i

      qi(i)=qi(i)+(1.0-di)

      qi(i1)=qi(i1)+di

   22 continue
      end do
      nzi=k1

      RETURN
      END
3)  subroutine ingen_i

      common/psn/ nze,j,al,bl,cl,ar,br,cr,q(10000),f(10000),ze(10001)

      common /E/ g0e,gamma0,dt,rn,Uz(10001),Ez(10000)      

      common/i/ nzi,Rm,qi(10000),zi(10001),Uzi(10001),gm(10001)

!

      d=1.0

      nzi=10000

      do m=1,nzi

      call random(s)

      call random(ss)

      zi(m)=sqrt(-2.*alog(s))*sin(2.*3.14159*ss)/rn*0.3

      end do
      do m=1,nzi

!      zn=ze(m)*rn/0.05+1000.

      zn=zi(m)/0.05+2000.

      i=zn

      i1=i+1

      di=zn-i

      qi(i)=qi(i)+(1.0-di)

      qi(i1)=qi(i1)+di

      end do
      RETURN
      END 

4)  subroutine ingen_e

      common/psn/ nze,j,al,bl,cl,ar,br,cr,q(10000),f(10000),ze(10001)

      common /E/ g0e,gamma0,dt,rn,Uz(10001),Ez(10000)      

      d=1.0

      nze=10000

      do m=1,nze

      call random(s)

      call random(ss)

      ze(m)=sqrt(-2.*alog(s))*sin(2.*3.14159*ss)/rn*0.3

      end do
      do m=1,nze

!      zn=ze(m)*rn/0.05+1000.

      zn=ze(m)/0.05+2000.

      i=zn

      i1=i+1

      di=zn-i

      q(i)=q(i)+(1.0-di)

      q(i1)=q(i1)+di

      end do
      RETURN
      end 

5)  !

! Collective ion acceleration 

!

      program i_accel

      real n,m0

      common/psn/ nze,j,al,bl,cl,ar,br,cr,q(10000),f(10000),ze(10001)

      common /E/ g0e,gamma0,dt,rn,Uz(10001),Ez(10000)      

      common/i/ nzi,Rm,qi(10000),zi(10001),Uzi(10001),gm(10001)

      common/w/ wtr,b,dbdz,zsh     

      dimension Wi(100),qs(1000),qsi(1000)

      open(6,file='res_accel.dat',status='new')

      open(5,file='input_P.dat',status='old')

      open(7,file='test_q_qi.dat',status='new')

!

!  ‚ў®¤ ўе®¤­ле Ї а ¬Ґва®ў Ї« §¬Ґ­­®Ј® бЈгбвЄ  Ё ¬ Ј­Ёв­®Ј® Ї®«п
!

      open(unit=2, file='input.dat')

      read(2,*)  kt, dt, wtr, B0, dbdz, n, d

!

!  ‚ў®¤ ўе®¤­ле Ї а ¬Ґва®ў ¤«п аҐиҐ­Ёп га ў­Ґ­Ёп Џг бб®­ 

!

      read(5,1) j,fi0,del,fmax,al,bl,cl,ar,br,cr

    1 format(5x,i5/(5x,f20.8))

      write(6,3) j,al,bl,cl,ar,br,cr

    3 format(5x,'j=',i5,//2x,6e10.3//)

      pi=3.14159265

!

!  ЊЁа®ўлҐ Є®­бв ­вл   

!

      e=4.8E-10

      m0=9.1E-28

      c=3.0E10

!

!  Ќ®а¬Ёа®ўЄ  ­ з «м­®© н­ҐаЈЁЁ н«ҐЄва®­®ў
!

      wtr=wtr/0.511

      gamma0=wtr+1

      Rm=1840.

      om=sqrt(4.*pi*n*e*e/(gamma0*m0))

      g0e=4.*pi*n*e*e*d/(m0*om*c)

!     wtr=1.0e6*wtr*0.511*1.6e-12/(m0*c*c)

      rn=c/om

      dbdz=dbdz/B0*rn

      b=B0/B0

      write(6,*) g0e, wtr/b*dbdz,rn

      fmin=-fmax

      call ingen_e         ! ЈҐ­Ґа жЁп ­ з «м­®Ј® а бЇаҐ¤Ґ«Ґ­Ёп н«ҐЄва®­®ў
      call ingen_i

      call pnsolv

      do i=2,7999

      Ez(i)=(f(i-1)-f(i+1))

      if(Ez(i).gt.Emax) Emax=Ez(i)

      end do
      write(6,*) 'Emax=',Emax

!

!  test for initial distribution, potential and el. field      

!

      do i=1950,2050

      write(7,*) i,q(i),qi(i),Ez(i)

      end do
!

!     end of test

!

      do i=1,8000

      q(i)=0.

      f(i)=0.

      end do
      call ingen_e

      call ingen_i

!

    7 format(3x,I4,3x,e12.5)

    8 format(//)

      do i=2,7999

      q(i)=q(i)-qi(i)

      end do
!

      do i=1,nze

      Uz(i)=0.

      end do
      do i=1,nzi

      Uzi(i)=0.

      end do
      kp0=50

      kp=50

!

      do k=1,kt

      t=k*dt

      call pnsolv

      do i=2,7999

      Ez(i)=(f(i-1)-f(i+1))/Emax

      end do
      do i=1,8000

      q(i)=0.

      qi(i)=0.

      f(i)=0.

      end do
      call move

      call move_i

      do i=2,7999

      q(i)=q(i)-qi(i)

      end do
      end do
!

!   Diagnostics

!

      open(1,file='e_dstr.dat',status='new')

      open(4,file='Ez.dat',status='new')

      open(11,file='i_dstr.dat',status='new')

      open(21,file='Wi.dat',status='new')

      do k=1,100

      do i=1,nzi

      if((gm(i)-1.)*938..ge.(k-1)*1.0.and.(gm(i)-1.)*938..lt.k*1.0) &

      wi(k)=wi(k)+1

      end do
      end do
!

      do i=1,100

      write(21,*) (i-1)*1.0, wi(i)

      end do
      do i=1000,8000

      write(4,*) (i-2000)*0.05,Ez(i)

      end do
!

      do i=1000,8000

      write(1,*) (i-2000)*0.05,q(i)+qi(i)

      end do
      do i=1000,8000

      write(11,*) (i-2000)*0.05,qi(i)

      end do
      close(1)

      close(21)

      close(4)

      close(11)

!

      do i=1,1000

      qs(i)=0.

      qsi(i)=0.

      end do
!

      open(21,file='Ecm.dat', status='new')

      open(22,file='Icm.dat', status='new')

      do k=1,nze

      ZN=Ze(k)*rn+100.0    ! setka v cm

      i=zn

      i1=i+1

      di=zn-i

      qs(i)=qs(i)+(1.0-di)

      qs(i1)=qs(i1)+di

      end do
      do i=50,400

      write(21,*) (i-100),qs(i)

      end do
!

      do k=1,nzi

      ZN=Zi(k)*rn+100.0    ! setka v cm

      i=zn

      i1=i+1

      di=zn-i

      qsi(i)=qsi(i)+(1.0-di)

      qsi(i1)=qsi(i1)+di

      end do
      do i=50,400

      write(22,*) (i-100),qsi(i)

      end do
      close(21)

      close(22)

!

!

      stop
      end
!

!     SUBROUTINE PNSOLV FOR THE POISSON EQUATION SOLVING

!

      subroutine pnsolv

      common/psn/ nze,j,al,bl,cl,ar,br,cr,q(10000),f(10000),ze(10001)

      dimension c(10000),s(10000)

!

!            DOWNWARDS SCANNING

!  

!      j1=j+1

      j1=8001

!      jm1=j-1 

      jm1=7999             

      cm=ar+br

      c(8000)=ar/cm

      s(8000)=cr/cm

      do i=1,jm1

          m=j1-i

          cm=c(m)-2.

          c(m-1)=-1./cm

          s(m-1)=(q(m-1)-s(m))/cm

      end do
!

!            UPWARDS SCANNING

!

      f0=(al*s(1)-cl)/(al-bl-al*c(1))

      f(1)=c(1)*f0+s(1)

      do i=1,jm1

          f(i+1)=f(i)*c(i+1)+s(i+1)

      end do
      return
      end
