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Abstract

In the present work we has been proposed an equation depends on unclear
differential stopping cross section do,to evaluate the nuclear straggling
of energy loss for uranium ion interacts with aluminum 13A% and gold
70Au"" nuclei. The equation is connection between nuclear straggling
with energy and atomic number of heavy swift ion. The present
theoretical model for this work considers the nucleus of target atom as
stationary state besides the ion-nucleus potential is Thomas-Fermi
potential which applied with different values of a. The results which
obtained for straggling of energy loss of uranium in the high density
target (Gold: Au) and low density target (Aluminum: Al) were in
agreement with previous studies. The basic equations have been written
in Fortran-90 using CVF6.6 for executing the program.
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Appendix C
Tl

A program ZAI-NV for calculating the nuclear*

variance with different alphas , and electronic*
variance with different chis*

Dimension Vn(14,6),Vre(14),Vrb(14),Vme(14,6),EMeV(14(
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ASn(14,6)5(6  (
datas/1.5,1.6,1.7,1.82.2.5/
data 0,22, Am1,Am2/92.,13..235.26/.
data 20,72, Am1,Am2/92.,79.235_.197/.

data EMeV/0.5,1.,1.5,2.,2.5.4..6..8.,10.,12.,14.,16.,20.30/.
real z1

nout=6
open(nout.file='ZAINAB.DAT('
IEmax=14
Ismax=6
c23=2./3.
pi=22./7.
223=7]1**c23+72*%*c23
al12=0.8853/sqrt(z23(
u=4.*Aml *Am2/(Aml+Am2)**2
do is=1 ismax
rs=1./s(is(
1s2=2 *rg
ul=1.-2./s(is(
u2=2 *(1.-1./s(is((
u3=((Am1*(3.*s(is)-1.))/(Am2*2. *s(is)**2))**rs
do IE=1,IEmax
vs=40.2*EMeV(ie) ! vs in au
z1 is the effective charge
z1=z0*(1 .-exp(-0.92*sqrt(vs)/zo**c23((
z1=20
if{s(is).eq.2.)then
Sn(ie,is)=((pi**2/2.71 83)*(z1 *zZ/sqrt(zZ3))*Aml)/(Am1+am2)/1 0**3
else
Sn(ie,is)=((pi/(s(is)-1.))*(z1 *72)**rs2*u3 *(al2*sqrt(u))**u2
*1EMeV(ie)**ul)/10**3
end if
Vrn(ie,is)=((s(is)-1.)/(2.*s(is)+1 ))*u*Sn(ie,is) *EMeV(ie(
vss=40.2*EMeV(ie (
chi=vss/z2
Lx=1.36*sqrt(chi)-0.016*chi**1.5
if(chi.gt.3.)then
Vre(ie)=(4.*pi*z]1 **2*22)/10**3
else
Vre(ie)=(4.*pi*z1 **2*72*Lx/2.)/10%*3
end if
end do
end do
write(nout, 1( :
lformat(///EMeV Snl Sn2 Sn3 Sn4 Sn5  Sné (

do i=1,iemax . _ ) !
write(nout,2)EMeV (i),Sn(i,1),Sn(i,2),Sn(i,3),Sn(i,4),Sn(i, 5<(
1Sn(i,6(

2format(f8.4,612.4(



end do
write(nout,3(
format(//EMeV Vml Vm2 Vm3 Vmd
1 V5 Vmé (
do i=1,iemax :
write(nout,4)EMeV(i),Vrn(i,1),Vm(i,2),Vm(i,3),Vm(i,4), Vrn(i,5(
<1Vm(i,6(
4format(f5.2,2x,6(f12.4,3x((
end do
write(nout, 5(
Sformat(///' alpha Snl Sn2 Sn3 (
do is=1,ismax
write(nout,6)s(is), Sn(1,is), Sn(5,is), Sn(10,is (
6format(f5.2,2x,3f12.4(
end do
write(nout,7(
Tformat(///'EMeV Vre (
do i=1,iemax
write(nout,8)EMeV (i), Vre(i (
8format(f5.2,2x,£12.4(
end do
end
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