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take into account radial dynamics we add in-
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This approach pgives us opportunity 1o

solve more complicated problems, For example,
the lattices

space charge taking into account, Let us con-

we can optimize with Dbheam's

sider one of such problems. Suppose that par—
ticles beam has circle cross-section and al-
moSt homogeneous charge density distribution
Then the force acting on ths particle may bhe

defined by formula
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where R is an effective radius of beam cress

section. Then the beam's dynamics can be ab-
tained by adding the function by to right hand
gide of second cgquation system (5).

The choice of the functional (2) allows
to define the prelimenary structure of an ac~
celerator and to optimize it to obtain para-
meters needed,

In wonographs [1,2] there is & vast sur-
beam's

vey of methods orf solving different

optimal problems. The technique, propased for

solving these problems, allow to construct

directed methods of choosing optimal narame-
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for above mentioned examples are developed,
IBM PC compatible
computers for solving these problems,
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We produced codes for
One of
these codes provides optimal parameters for
solenoids, quadrupols and gaps with drift tu-
bes. Authors wented to make the program allo-
wing in interactive regime

-to simulate charge particles beam's dyna-
mics;

~to formulate conditions for the heam confi-
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guration in the space of coordinates and
speeds at the end of structure;
~to calculate feasible Structure parameters

to satisfy formulated conditions.
Main assumptions are

a) the particle interaction isn't taken into
consideration;

b) electromagnetic field amplitudes are piece
-wise constant.

Under this hypothesis equations of beam's dy-

solution every-

namics allow the analytical

where exept accelerating gaps. The aim is to
pilace particles into domain, hounded by cur-
ve on phase plane, Let vector Y is ( W,Y¥) or
(Z,1) or (x,x) or (g,y’) and S(Y)=C is
equation for bhoundary, Let the function F(Y)
igs defined by formulas
F(Y)=o0 , if S(Y)<C
FIY) = (S(Y)-0)%
Let the minimizating functional is the integ-
F(Y) by the particle set. Ve
shall minimize it by varying elements lengths
fields
The functional's gradient can be

else

ral of function
and values of electric and magnetic
amplitudes,
with

that is solved anmslitically, The restrictions

obtained the help of conjugate system
on control are considered during optimization
The phase variebles (t,0c, y, x, 3, Z)

values at the end of every structure element

are computed and saved, These data is used

for construction of beam's dynamics vizuali-
zation that is made with the help of graphics
and tahles, The uger can enter the accelera~
ting and focusing structure, particle's type
and initial beam phase configuration,The pro~
2D & 6D
beam dynamics and to optimize the structure's
If the

structure he should

gram made it possible to watch the
parameters, user want to optimize the
set the beam phase confi~
of
control, User can control

guration at the end the structure and put
restrictions of the
the process of optimization. The codes can be
installed on IBM PC/AT 28f%.

The initial and optimized beams cross-
section are depictured on fipures 1,2,3,4,

The beam's projectinns on the planeiW,Y)
at the end of initial and optimized structu-
res are depictured on fig.1 & 2, The ellipse

bounds the set desired.
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The beam's nrojections on the plane (T,7)
at the end of initial and optimized structu-
res 'are deplctured on fig.3 & 4 corresnon~
dingly. The =llinse bounds the sat desired.
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