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O Huas been examined...
- flat-beam transformation
- trans-long transformation
O using another suggestion of Derbenev, can we ...

- wmake the flat beam smaller in the bigger
dimenston?

awmellorate space charge effects by making a
ring at the cathooe?




A Possible Scenario

Use pho’coivgjector with masked Laser, sa Y, to produce
“ring” on the cathode to mitigate space charge

pass through the flat beam transformer

- this produces “no emittance” in one plane, and a
“ring” tn. the phase space of the other d.o.f.

inject into “new device” to reduce the Larger dimension
perform x-z exchange uf destreol

... could give much flexibility to a factlity




S.C. Force within a ring
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make ring of ave. radius a,, thickwness da, with same area
as circle of radius a (<a,); L.e., choose:  2mapda = ma”
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space charge force at radius a of smaller circle s F ~ 772e”

e?p

s.c. force at radius ao+da/2 of the “ring” s F - 2da

> 272%€0
So, might expect a reduction by factor...
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* Flat Beam x-form of a “ring”

inttial Conditions:
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A

Turn “ring” into “bunch”

Derbenev noted the process tn NIM-A 441 (2000) 221-233.
AkLw to adiabatic capture in sywchrotron RF systems (h=1)

Assume a focusing channel or ring, with a repeat period of Length
L that has phase advawnce near, but just below, 27

- Use octupole fields within the channel to give an amplitude
dependent tune shift; adjust octupole to produce phase advance
of exactly 27 at an amplitude of a, (which will be the radius of
the initial ring distribution tn phase space).

Thew, ntroduce a gradually tnereasing dipole field at the end
of each repeat period (could be distributed, w/ proper phasing)



Parameterization

small amplitude phase advance of channel:  27-Ag
phase shift with amplitude due to octupole field...

- do not want octupole field to contribute to Aa; only

Ay; thew, aBb - (B'"(S))x?’ (50)( ) yields Aa = 0

6 5

3 ™0 BoOs

- define 63 = (B"/6) a3L/(Bp), thew Ay = o fal—

dipole Rick:  ©y = BoL/(Bp)

total Rick (depicting ramped field): o - b, where 0 < b < 1

resulting Hamiltontan: H = k[5G (r? —1)* — Ozbr cos )]

(See details in Edwards/Syphers note) lei= ”50 e —

ao




Resulting Hamiltonian

0] ﬁxed Polnts at ¢ = 0 (stable), v = 7T (unstable)

O for full “b”, island at r ~ 1 (L.e., a~a,) of
wioth: e (§%)1/2

3 Og
O island “une”: v, = 5o k2@2@8b]1/2

— must be su{:ﬁaiew‘dg small, compared with
unity, for adiabatic process




O wse as pru.t parameters:

given L, determine 3, Boz /gl

scale dimensions w/ a,

choose A@, W % \\
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O wse as pru.t parameters:

given L, determine (3,

scale dimensions w/ a,
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from which:
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Expected Phase Space

O wse as pru.t parameters:

given L, determine 3, Boz /gl

scale dimensions w/ a,

choose A@, W %
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O How would one make a device?
- FODO chanwnel — how long?

* communications from others who have
Looked at this -- "process takes long time"

- use FOPO Viwg? — how big?

- try weak focus ring?

e ceastest to quiohtg EXANMALLNG. ..




Numerical Simulation

assume weak focusing, cireumference L

- tune =V (1-n); as an cxampl,c, choose n such that tuwne
=15/16, AQ = 2n/16

take w =x/a,, V= pLP,x/a,, choose w=0.5

divide ring into m sections, at the center of which an
octupole Rick is receivea:

- Av=-3/2 A¢/m u®

after m sections, s = L and dipole kRick is provided:

- Av= 1/4Apw? b, 0<b<t1 (ramped dipole)
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Animation

Parameters of B
presumed ring: v = Box/a,
L=2m
B, =0.2314 T
v =AQP/2n = 15/16
Bo = 0.24 m
PCc = 30 Mev
Ap = 4 wmm
w =05
O, = 12.23 mr
O, = 0.289 mr
BoL = 0.02 T-mum
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Animation

Parameters of 2
presumed ring: v = Box/0,
L=2m
B, =0.2314 T
v =AQP/2n = 15/16
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w =05
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Remarks
Type of device
- if channel, very very long

- if ring, worry about bunch lengthening
(tsochronous ring?), chromatic effects, ete.

Possitble Further Studies

- distribute dipole field along chanwnel/ring

- how far from adiabaticity can be tolerated?

with Llouwville tn maiind, ong malkes sense Lf a “ring
beam” off the cathode helps with space charge effects




Remarks
0O Could make nice student project; “too Large” (?) for

owe student, Lf large-scale ring or channel is
tnvolved; could be enough work for several students

- wneeds further thought -- can be scaled dowwn?
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