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| status of CS-30 in SCU

From: 2003

Particles: P, a

Operation time: 800h

Status: Production of isotopes

Study on irradiation effect of materials
Teaching demonstration device

Purpose: extraction!
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| status of CS-30 in SCU OEES
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I Magnetic field calculation
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I Magnetic field analysis

The central plane of the synchrotron:

B(r,0) =B(r)[1+ F(r 0)]

Fourier expansion:

F(r,0) = Z A, (r)cosnb + B, (r)sinnd
n

r—1o

introducex = , u(x,8) =B 8)/B (ry)

To
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I Magnetic field analysis (h) =1 %%

u(x, 0)

1+ +1 112 1 H/3

1 1
+Z<A +A§lx+2An” x? + ->cosn0+2<B +an+ZBn” x? + -)Sinne

o [rdAn(™)] L rrd*Ay(r)
An = An(ro), An — d—:‘ yAp = [ dr;
. dr=r0 2425 ( )
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B, = An(r9), By = d—‘r; By = d’l";
4r=10



I Magnetic field analysis

Equation of motion:

The Hamiltonian function

1 Ze ("
H=-r(1-p?)2 +?j rB,dr

IVEXES
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introducex = r;r", u(x,0) = B (1 0)/B (ry)
0

And let the momentum of the particle
bep = ZeryB(ry)
New Hamiltonian function could be

H=—-(1+x(1 —pﬁ)% + f(l + x)u(x, 0) dx

p, IS the regular conjugate of x



I Equilibrium orbits W) =t

static equilibrium orbits:

T, =15(1 + x,)

A
Xe = )/+Zn2 i 1cosn@ +n2 1Sinn9
Fourier expansion: ‘ n
— 3n2 — 2 2 / /
Xe =V + 2 ancosnb + fB,sinnf y==- 4(n2 —1)2 (An + Bn) + 2(n% — 1)2 (AnAn + ByBn)
n
n

An BTL o
o =15(1+y +zn2 m 1cosn9 +n2 m 1smn9)
n



I Equilibrium orbits W) =isd
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I Equilibrium orbits W) =nsd

2
Radial oscillation frequency: = 2 2
q y — 1 + 4(n2 — 1)(n2 D (4% + B2)
Axial oscillation frequency: =—u' + Z > (A% + B?)
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l Equilibrium orbits ) w5 8
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Equation of motion: Matrix method:
dr Dr
—_— r_
6 q
dp,. Ze e
= ———TDh,
ae p iteration
p = mv :
Solving
_ 2 equations
q—Jl—n~ | A
Matrix of transmission
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I Equilibrium

Equation of motion:

dr  p;

o " q
dp,. Ze
a0~ 13 "8

p = mv

q=\/1—p?~
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orbits

Matrix method:

Matrix of transmission

Solving
equations
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Equation of motion: Matrix method:
dr Dr
—_— r_
6 q
dp,. Ze e
= ———TDh,
ae p iteration
p = mv :
Solving
_ 2 equations
q—Jl—n~ | A
Matrix of transmission

g Strict requirements for initial values
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] Equilibrium orbits B wori
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Our method:

dr_ Dy
dH_rq
dpr Ze
=qg——71B
do q prz
p = mv
q=|1-pf
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I Equilibrium orbits
Why 1/3?

B/B,

angle(rad)
B2Ha), BETIK
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angle(rad)
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I Equilibrium orbits
Why 1/3?
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I Equilibrium orbits
Why 1/3?
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I Equilibrium orbits
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I Conclusion

Material
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