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implicit none



real::11,12,13,14,r1,r2,r3,r4,wl,w2,w3,w4,b1,b2,b3,b4,k1,k2,k3,k4,h,c,sum,mm,f,u,a,d,v
integer::ii,i,s,},Jj
real,dimension(:,:),allocatable::mat
real,dimension(:),allocatable::t,va,g,fi,vz,z,miy,dg
"print*,"enter the number of steps

read(*,*) s

allocate(dg(s))

allocate(t(s))

allocate(va(s))

allocate(g(s))

allocate(fi(s))

allocate(vz(s))

allocate(z(s))

allocate(mat(628,s))

allocate(miy(s))

Rl ook K oo KK ook R o o o
print*,"enter the c"

read(*,*) c

h=c/s

print*,"enter the t0"

read(*,*) t(0)

print*,"enter the va0"

read(*,*) va(0)

print*,"enter the g0"

read(*,*) g(0)

print*,"enter the vz0"

read(*,*) vz(0)

print*,"enter the z0"

read(*,*) z(0)

print*,"here"
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do ii=1,628

fi(0)=(ii-1)*0.01

doi=1,s

k1=h*f(t(i-1),9(i-1),va(i-1),fi(i-1),vz(i-1),z(i-1 ))
I1=h*v(t(i-1),9(i-1),va(i-1),fi(i-1),vz(i-1),z(i-1))
ri=h*u(t(i-1),9(i-1),va(i-1),fi(i-1),vz(i-1),z(i-1))
wl=h*a(t(i-1),9(i-1),va(i-1),fi(i-1),vz(i-1),z(i-1))
bl=h*d(t(i-1),g(i-1),va(i-1),fi(i-1),vz(i-1),z(i-1))
k2=h*f(t(i-1)+h/2,g(i-1)+k1/2,va(i-1)+11/2,fi(i-1)+r1/2,vz(i-1)+b1/2,z(i-1)+wW1/2)
[2=h*v(t(i-1)+h/2,9(i-1)+k1/2,va(i-1)+11/2 fi(i-1)+rl/2,vz(i-1)+b1/2,z(i-1)+w1/2)
r2=h*u(t(i-1)+h/2,9(i-1)+k1/2,va(i-1)+11/2 fi(i-1)+rl/2,vz(i-1)+b1/2,z(i-1)+w1/2 )
w2=h*a(t(i-1)+h/2,9(i-1)+k1/2,va(i-1)+11/2 fi(i-1)+rl/2,vz(i-1)+b1/2,z(i-1)+wW1/2)
b2=h*d(t(i-1)+h/2,9(i-1)+k1/2,va(i-1)+11/2 fi(i-1)+r1/2,vz(i-1)+b1/2,z(i-1)+wW1/2)
k3=h*f(t(i-1)+h/2,g(i-1)+k2/2,va(i-1)+12/2,fi(i-1)+r2/2,vz(i-1)+b2/2,z(i-1)+wW2/2)
13=h*v(t(i-1)+h/2,9(i-1)+k2/2,va(i-1)+12/2 fi(i-1)+r2/2,vz(i-1)+b2/2,z(i-1)+wW2/2 )
r3=h*u(t(i-1)+h/2,9(i-1)+k2/2,va(i-1)+12/2 fi(i-1)+r2/2,vz(i-1)+b2/2,z(i-1)+wW2/2 )
w3=h*a(t(i-1)+h/2,g(i-1)+k2/2,va(i-1)+12/2 fi(i-1)+r2/2,vz(i-1)+b2/2,z(i-1)+wW2/2 )
b3=h*d(t(i-1)+h/2,9(i-1)+k2/2,va(i-1)+12/2 fi(i-1)+r2/2,vz(i-1)+b2/2,z(i-1)+w2/2 )
kd=h*f(t(i-1)+h,g(i-1)+k3,va(i-1)+I3,fi(i-1)+r3,vz(i-1)+b3,z(i-1)+w3 )
l4=h*v(t(i-1)+h,g(i-1)+k3,va(i-1)+13,fi(i-1)+r3,vz(i-1)+b3,z(i-1)+w3 )
rd=h*u(t(i-1)+h,g(i-1)+k3,va(i-1)+13,fi(i-1)+r3,vz(i-1)+b3,z(i-1)+w3)
wa=h*a(t(i-1)+h,g(i-1)+k3,va(i-1)+I3,fi(i-1)+r3,vz(i-1)+b3,z(i-1) +w3)
b4=h*d(t(i-1)+h,g(i-1)+k3,va(i-1)+I3,fi(i-1)+r3,vz(i-1)+b3,z(i-1)+w3)
t(i)=t(i-1)+h

0(i)=g(i-1)+(k1+2*k2+2*k3+k4)/6

va(i)=va(i-1)+(11+2*12+2*I3+14)/6

fi(i)=fi(i-1)+(r1+2*r2+2*r3+r4)/6

z()=z(i-1)+(wl+2*w2+2*w3+w4)/6

vz(i)=vz(i-1)+(b1+2*b2+2*b3+h4)/6

print*,t(i)

print*,g(i)
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print*,va(i)
print*,fi(i)
print*,z(i)
print*,vz(i)
dg(i)=(g(i)-g(i-1))/(t(i)-t(i-1))
print*1"*********************************"
mat(ii,i)=dg(i)
enddo
enddo
do ii=1,628
print*,(mat(ii,i),i=1,s)
enddo
[ttt s R R R AR R R R R R
doii=1,s
do jj=1,ii
sum=0
do i=1,628
sum=sum-+mat(i,jj)
enddo
enddo
print*,"sum=",sum
sum=sum/(628)
sum=-sum/0.1
print*,sum
miy(ii)=sum
enddo
open(unit=1,file="c:\data8.txt",action="write",status="new")
mm=0
doi=1,s
miy(i)=miy(i)+mm
mm=miy(i)
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write(1,*)miy(i)

enddo

close(1)
end
!********************************************************
function f(t,g,va,fi,vz,z)
real,intent(in)::t,g,va,fi,vz,z
f=-2*3.14*0.005*va*cos(t*2*3.14-(3.14*2)-fi)
endfunction
1ok R R ook KR o
function v(t,g,va,fi,vz,z)
real,intent(in)::t,g,va,fi,vz,z
v=-((0.005*2*3.14)/g)*(1-va**2-vz/2)*cos(t*2*3.14-(3.14*z)-fi)
endfunction
koo o R R ook KR R o o o
function u(t,g,va,fi,vz,z)
real,intent(in)::t,g,va,fi,vz,z
u=((2*3.14*1.05)/9)-((0.005*2*3.14)/(va*g))*(1-vz/2)*sin(t*2*3.14-(3.14*2)-fi)
endfunction
ook K ook K R o oo o
function a(t,g,va,fi,vz,z)
real,intent(in)::t,g,va,fi,vz,z
a=vz
endfunction
Pt oo KR R R o o
function d(t,g,va,fi,vz,z)
real,intent(in)::t,g,va,fi,vz,z
d=-((0.005*2*3.14*va)/g)*(.5-vz)*cos(t*2*3.14-(3.14*2)-fi)

endfunction
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program gheyre_Kkhati
implicit none
integer::i,n
real::f,fr,fe,g,gr,ge,x0,y0,x1,y1l
double precision::d,d1,d2,h,k,t
real,dimension(:),allocatable::s,x,y
print*,"enter the dimension"
read(*,*) n
allocate(s(n))
allocate(x(n))
allocate(y(n))
doi=1,n
s(i)=i*0.1
enddo
print*'enter the tolorance'
read(*,*) t
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y0=0.125
doi=1,n
Vd=(8*(x0**3)+400*X0+120*(y0**2)+40*s(j)**2-

120*(x0**2)+.076*x0+(19.60)-3.92*x0-4*Xx0*s(i)**2-24*(y0**2)*x0)*
(-3.92*x0+19.60+.076*x0+120*(y0**2)+400*Xx0-4*Xx0*s(i)**2-24*Xx0*(y0**2)-
120*(x0**2)+40*s(i)**2+8*(x0**3))-(-400*y0+240*x0*y0+8* (y0**3)+3.92*y0-
24*(x0**2)*y0+4*y0*s(i)**2-.076*y0)*(-3.92*y0+.076*y0+400*y0-4*y0*s(i)**2-
8*(y0**3)-240*x0*y0+24*y0*(x0**2))

d1=-(-200*(y0**2)+2*(x0**4)+200* (x0**2)-
200*s(i)**2+120*(y0**2)*x0+40*x0*s(i)**2+2*(y0**4)-
40*(x0**3)+1.96*(y0**2)+.038*(x0**2)+(19.60*x0)-1.96*(x0**2)-2* (X0**2) *s(i)**2-
12*(x0**2)*(y0**2)+2*(y0**2)*s(i)**2-.038*(y0**2)-.038*s(i)**2)*
(-3.92*x0+19.60+.076*x0+120*(y0**2)+400*x0-4*Xx0*s(i)**2-24*Xx0*(y0**2)-
120*(x0**2)+40*s(i)**2+8*(x0**3))+
(-3.92*x0*y0+19.60*y0+.076*x0*y0+40*(y0**3)+400*x0*y0-4*x0*y0*s(i)**2-
8*x0*(y0**3)-120*(x0**2)*y0+40*y0*s(i)**2+8*(x0**3)*y0)*
(-400*y0+240*x0*y0+8*(y0**3)+3.92*y0-24* (x0**2)*y0+4*y0*s(i)**2-.076*y0)

d2=-(-3.92*x0*y0+19.60*y0+.076*x0*y0+40* (y0**3)+400*x0*y0-4*x0*y0*s(i) **2-
8*x0*(y0**3)-
120*(x0**2)*y0+40*y0*s(i)**2+8*(x0**3)*y0)* (8*(x0**3)+400*Xx0+120* (y0**2)+40*
s(i)**2-120*(x0**2)+.076*x0+(19.60)-3.92*x0-4*x0*s(i)**2-24*(y0**2)*x0)+
(-200*(y0**2)+2*(x0**4)+200*(x0**2)-
200*s(i)**2+120*(y0**2)*x0+40*x0*s(i)**2+2*(y0**4)-
40*(x0**3)+1.96*(y0**2)+.038*(x0**2)+(19.60*x0)-1.96*(x0**2)-2*(x0**2) *s(i)**2-
12*(x0**2)*(y0**2)+2*(y0**2)*s(i)**2-.038*(y0**2)-.038*s(i)**2)*
(-3.92*y0+.076*y0+400*y0-4*y0*s(i)**2-8*(y0**3)-240*x0*y0+24*y0*(x0**2))

h=d1/d

k=d2/d

if((k .It. t) .and. (h .It. t))go to 2

do while(d .ne. 0)

x1=x0+h
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yl=y0+k
x0=x1
yO=y1l
gotol
enddo
Y print*x1,yl
X(i)=x1
y(i)=y1
enddo
open(unit=1,file="c:\data8.txt",action="write",status="new")
doi=1,n
write(1,*)y(i)
enddo
close(1)

end
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Abstract

In the present study in context of one particle theory, amplification mechanism and
efficiency of electron cyclotron maser instability are investigated primarely. Solving
equations of motion for relativistic electrons numerically, the effects of magnetic field and
electron beam energy on efficiency are studied. It is found that, in large signal regime for
an electron beam by specific energy, there is an optimum magnetic field. The efficiency in
this optimum magnetic field is maximized. In small signal regime, for a fixed of electron
beam energy, increasing the magnetic field value increases the efficiency, but for a fixed
magnetic field, increasing the beam energy decreases the efficiency. Then, applying kenitic
theory, a stability analysis is carried out within the framework of the Vlasov-Maxwell
equations with considering cylindrical waveguide and regardless of waveguide in the
vacuum. Dispersion relation for electromagnetic perturbations has achieved in both
cases.Numerical solving of dispersion relations provided precious information on wave

propagation and the wavelengths resulting in wave amplifying.

Key words: Electron-Cyclotron-Maser, Bunching, Cyclotron frequency and Characteristic method
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