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lon optics — linear model

Drift Quad
480 bunche, 100 mA,
(1 L L0 N,=1.0e10
ve(o ML)
r, = proton radius = 1.53e-18 m
2 1
Ly=cAt, a=N——2__
o,(o,+0,) A 1 nmrad /20 pm rad
Bunch spacing / T~ Betafunction
1 L,
At =8ns, 16ns,... cua(@)ziTr(ﬂszl—a :
lons: A= 2 H,
A=16 CH, —
A=18 H,O o o
A=28 CO,N, ‘
A=32 O, ) R
A=44 CO, ) g

16 ns
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Optic — FODO

Beta function, Dispersion vert. Beam size
g': 0 ! ! ! ! ! ! |
g
e 2ap 480 bunche, 100 mA,
Yidr =7 bun ij.:lf(ﬁxjdl"'ﬁyjdl) Nb =1.0e10

a:(2.513/m...2.745/m) | A
1 nm rad /20 pm rad Rainer Wanzenberg | PETRA Il —lon Trapping | Page 3



Optic — FODO (cont.)

480 bunche, 100 mA, N, = 1.0 e10

2r 1
. 1 1nmrad /20 pm rad

1 = I\rh

o, (0, +0,)

ay: (2.513/m...2.745/m) / A ax: (0.03/m...01/m) / A
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Bunch Train with gap

480 bunche, 100 mA, N, = 1.0 e10
N =480, n = 420, gap 480 — 420 = 60 1 nmrad /20 pm rad

But 100 mA, scale intensity

o (L D) (L 0N (L)
WO L J\—ag 1)) 0 1)
Trace /2
1 B o sin(P) <
ETT‘(M) = (N —n) ta,n(a) sin(n P) Sin(®) L
q)—arccos(l—%a% Ly)
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Trapping probability

4 is varied a=N,_ 27w 1 480 bunche, 100 mA, N = 1.0 e10
According o,(0,+0,) A 1 nmrad /20 pm rad

to the optics,

1000 steps, count how often 1/ Trace < 1 Gap 60 bunches (12.5 %)

Trappi bility < 5 %
Result forA=28 CO rapping proabpility 0

30

proabilty
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Optic — DBA (high beta_x)

0 T T T T

Bulligy 2 —
Brdljg)

" .
E‘Jd‘ 10015 -

i ﬂl]l"jd| ::Nbu_n‘ 21p 480 bunChe, 100 mA,

SR R ST R “ij‘(m‘jm + ijdl)

N=10e10

a:(5.683/m...29.99/m)/A

1 nmrad /20 pm rad
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Trapping probability DBA cell

21, 480 bunche, 100 mA, N =1.0 e10

1
. . — N —
Zéi(\)/re:jrilsg a= f\.ugy (0, +0,) A 1 nmrad /20 pm rad

to the optics,
1000 steps, count how often 1/ Trace < 1

Result forA=28 CO . | | |
Trapping probability 20 7
is better compared 2
to FODO cell z M il

pere
gp %
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Clearing gap

*Electron operation in 2013
*Filling scheme:

480 bunche, 100 mA, N=1.0e10
1 nmrad /20 pm rad

*Gap of 60 positions or 960 ns seems to be a save starting point

420 bunches, 100 mA, 0.24 mA / bunch, or
N=1.14¢e10
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