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Emittanace Exchange with Super FOFO Lattice

DRAFT

R.B. Palmer 8/17/00

0.1 Super FOFO

radil (cm)

Consider modifying the initial super FOFO lattice as used now in the Study 2
simulations. The cell length is 2.75 m, the 8 at the absorber is =~ .3 m and it
accepts an emittance (e, & 10 mm rad), and a momentum spread of +/— 22
%. .

Figs (a) and (b) show the coils and axial ficdd. Fig (c) shows the beta
functiona for a range of momenta, as a function of position down the cell. Fib (d)
shows the phase advance per cell vs momertum (it is realtively linear between
limits at x and 2 w where there are resonaces), and the maxiroum and minimum
A’s. It is seen that the beda at the absorber (red) is realtively flat, but the 3 at
the center ia strongly mometum dependent, rising from about .4 m at one limit
and 3 m at the other (this will turn out ot be important).
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0.2 Add a Bend

In order to use this lattice for emittance exchange we soust add some bending to
generate dispersion at the absorber. The absorber can then be made wedge like
and the required exchange obtained. Consider putting the bend in the center
of the cell; It now falls on top of the coupling solenoid, which is ancomfortable.
But bening magnets have focussing: perhape it can replace this solenoid.
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Started with Study 2 Design A ICOOL files. However, these were for
ICOOL v2.06, and ICOOL had gone to v2.08. (Rick fixed the files —
there are many SHEET files.)

Meanwhile Rick made ICOOL v2.10 to take care of the bend in the
dipole (BSOL Model 3). This required new files with

'z B, (r=0) B, grad
Wrote output files with magnetic fields from SHEET files.

Translated these to new files for BSOL Model 3. (Needed to write a
small program to do this.)

Test: Reproduce old v2.08 results using v2.11 and BSOL Modei 3
with B, = 0. This required commenting out some code in 1ICOOL
because B, = 0 was a fallure mode in BSOL. Model 3.

->-> Finally reproduced v2.08 results: 22/100 particles transmitted
vs. 20/100.




e Find if there is sijfﬁ(_‘icnt space inside the smalier coils for the harmenic
RT, and rerlesign th'e lattice with larger inside radii, if needed

2 11 Coohng Latlces : '

ch: lll#l#htbeﬂnthttwe, ‘

716 x 1.65 = 26.4
cool23b 16 x 1.65 =264 5703

'I‘heht&:e-tnedluvebemumd SupetFO["O" The’mm”rel‘euto
the basic sequence of alternating solenocids, that focus the beam and generate S,
and thus beam size, minima between the solencids. 'ﬂn‘Snpa"‘pa.rt.propo-ed
by A. Sessler, is the replacement of the simple alternating solenoids with alter-
nating, but more complex, solencid systems. In this case the systems consist of
strong short "focusing™ solenoids at either end, and a weaker *coupling” fields
between them.

An example of the fields (for the last part) is given below
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TO DO

So far accomplished only Step 0.

1. Put in diagnostics (dispersions, emittances, etc.) at the right
places. '

2. Turn on dipole.
3. Remove coupling solenoid?
4. Put in wedges.

5. Go to RFOFO. (This is what Bob is already doing now.)

(Lots of knobs!)




