Author Section Page
national .
| L. C. Teng | _ 8
* accelerator Theory L
# laboratory Pate September Category | serial
20, 1968 0106 | TM-55

Subject

FODO LATTICE FOR STORAGE RINGS

e assume a separated-function 70D0 lattice with 6 beam

intersecting regions, a bending magnet fileld of 292 ¥ for 1170

BeV, and a radius of 1 xm,

3

(1) Discussions with experimentalists indicate that

the free drift space on either side of the intersecting poirt

should be about 30 m long and heam separation at the end of

30 m should be about 1.5 m.

A of about .75.

This gives an intersecting angle

(2) In each sextant then the outer arc should have a

bending angle 2x.05=C.1 rad larger than that of the inner arc.

(3) If each normal cell is adjusted to give a bending

angle of 0.1 rad, then the outer arc should contain one more

cel]l than the inner.

(4) The mean of the numbers of cells in the outer and

the inner arc should produce & bendling angle of =

nurtber of cell per sextant is therefore %/O.1=10.M7. The

T

3

The mean

number of cells in the outer 'and inner arcs should then be

11 and 10 respectively.

(5) The exact bend angle per cell is hence

T

3

/10-5

0.099733 and the exact intersecting angle is &= Q—LQQ%B-% =

.049867 rad.
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(6) We assume U4 bending magnets per cell. Then each
bending magnet will be 4.2 m long having a field of B =
19.987 kG for 100 BeV-(?f =3366.8 kGm).
(7) Assuming a cell length of £.,=24 m, for minimum

betatron-oscillation excursion the quadrupole strength is

iven by B'% = 2.48 = 1033 m™t or B'0o= 347.9 KG. We
g y—-E—f-,Q- ch Q 3
then take 2Q=l.ﬂ m and B'=248.5 kG/m. A normal cell then
looks 1like
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And a8 sextant looks like
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(8) For maximum luminosity we want the intersecting
region to be non-dispersive (xp=xé=0). Hence we modify the ends
of the lattice at the intersecting region to give momentum
matching. The momentum match can be accomplished either
with U4 bending magnets beyond a QD or 6 bending magnets beyond
a QF without having to leave excessively long drift spaces in
between magnets. These two arrangements are in fact rather
similar because with 4 bending magnets beyond the QD, the de-
focusing quadrupole has to be weakened to the point that it
is effectively non-existing. We have therefore shortened the

lattice at the end of the intersecting region by l%

cells.

The lattice then ends in a QF which together with the 6
bending magnets beyond 1s adjusted to produce a non-dispersive
beam in the intersecting region. The exact parameters of the

momentum matching section are
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(9) To further increase the luminosity of the inter-
secting point for given beam current we have to reduce the
vertical beam height (proportional to By ) at the inter-
secting point. We therefore place a quadrupole triplet or
quadruplet beyond the 6 bending magnet to obtain a low By
at the intersecting point. Since quadrupoles are non-disper-
sive in the first order, these low By quadrupoles will not
foul up the non-dispersive nature of the beam. These low~
By quadrupoles are being designed using computor matching
programs, Based on past experience we expect that these
gquadrupoles will not have to occupy more than 20 m of the
beam length beyond the 6 bending magnets. This should leave
clear drift spaces of about 30 m on each side of the inter-

secting point. The overall geometry of half a sextant is

given below. qp;:
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(10) We started on the assumption that there are 6
beam crossings. Clearly this is not necessary. To still
keep the two rings i1dentical in circumference and shape we
can have 2 beam crossings and leave the other U insertions
as parallel beam insertions. To do this instead of having
22 and 20 bending magnets respectively on the outer and the
inner half sextants on either side of a beam crossing we should
have 21 bending magnets or 5 normal cells plus one bending
magnet on both the outer and the inner half sextants. This
will look like Eé
QF w3
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And the overall geometry will look like.

-in erd'i‘on inte h nq 1

1 and 02 are crsessing beam insertions described above

and Pl’ P2, P3 and P# are parallel beam insertions. The

Where C

outer straight section in Pl i1s used for injection into ring
1 and the outer straight section in Po is used for injection
into ring 2, whereas the inner straight sections in Py and
P2 will be used for dumping the beams in ring 2 and ring 1
respectively.

(11) Again the ends of the normal lattice in a par-
allel beam insertion (P) can be modified for matching. Both
the outer and the inner insertions in a parallel beam straight
section are presumably symmetric insertions with reflection
symmnetry about the midpoint. But the beam characteristics in

the outer insertion should be adjusted to match the require-
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ments for injection and those in the inner insertion should
be adjusted to match the requirements for beam dump. Both
are being studied using computor programs.
(12) The remaining parallel beam straight sections
P3 and PM can be used for colliding beam experiments without

beam crossing by the addition of 4 beam steering magnets as

shown beam l

beam 1

—<A

beam 2 beam 2.

But, of course, the dispersive and betatron-oscillation pro-

perties and matching for such an arrangement have to be further

studied.

(13) The SYNCH output for a normal cell is attached.
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