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Modular Optics for 400 MeV
Linac
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| have adopted the following guidelines —

e Each RF power module has same basic
optical design. = double waists at each
interface

e Use one or few different focusing strengths.

e Evolve module design in steps from thin
lens fodo channel.



Principal Differences from
Reference Design

New results on ZT2(8), Em(B), and T(3)
from L. Larry based on Lloyd Young's 8 =
0.566 cell

Restriction on number of quad strengths
— accomodate PMQ's or hybrid Q’'s

Scaling of intermodule spacing with 3 for
smoother beam optics

Formalization of design scheme

Doublet based transition section for greater
matching range — a new option



Basic Properties of Modules

The new linac is to be segmented into 7 mod-
ules each consisting of 4 RF tanks intercon-
nected by bridge couplers.

e Power consumption inc. beam, coupling,
and surface imperfection 10 MW

e Spacing between RF tanks in adjoining

A
modules 5-?-2—

. iy A
e Bridge couplers within module 3%—

e One quad between each tank

e Aperture 1.5 cm established by RF struc-
ture



Design Steps

e Find number of cells to get from T; to T%
using T(B) and Eg fixed by one of three

criteria

— Eg = Emaz/Em(B)

— power per cell fixed using ZT2(3)

— power per meter fixed using ZT2(8)

Remember that longest possible structure
uses least power.

e Establish number of tanks per module by
finding mimimax fzy as function of dis-
tance from waist



Get iteratively the Eg — Eq(B) = AT for
each tank of cells of length BA/2

Adjust Eg's to equalize power/module

| ocate non-accelerating tanks of same RF
defocusing strength symmetrically in cell
and find Q’'s for minimax B¢y at T;

| ocate non-accelerating tanks at required
location; then one of following

— find new minmax g for all Q’s as foun
above

— find three new strengths and position
of Q» giving same g



LYBO5S5BM: Mimmax Beta 15-se-8 150243

as= X . Beam Current= 200.0 a= -0.008 1.0546 H

a= 0.000 7.8704 V EMITI= 9.46  S.4625000.00 a= -0.010 g: 7.9753 V

EMITO= 93¢ S 3425000. 04
W= 116.540 119. 435

10.0 mm X- 0.0 mrod
a= 0.000 F 0.0135 Z
a= 0.097 BE 0.0134 Z

50.0 deg X **P** keV




LYBO05BM3: Match @ 398 to 116 0

’S 14-SEP-88 06:55:45

a= Beam Curreni=.. 200.0
az 0.000 9.8553 v EMITI= 4.78 4. 7825000.00
EMlTO= 4.78 4.7824999.71
W= 393.557 3331.526
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e Check that these Q’s used in a linac of
constant AT/AL transforms 8 matched
at begining to B predicted for equivalent
non-accelerating cell at Tf

e Put these Q’'s into power optimized struc-
ture and trim to double waists at module
boundaries using position of interior quads



LYBOSSS: MATCHED 14-SEP-88 10:49:08

a= 0.0 1.7792 H | Beam Current=  200.0 a= 0.000 . H

a= 0.000 83474 V EMITI= 4.78 4. 7825000. 00 a= 0.000 11.0500 vV

EMT0= 9.46 9 4625000, 22
W= 399,498 116. 373
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10.0 mm X S.0 mrod 10.0 mm X 15.0 mraod
a=s . 004

a= -0.199 A= 0.0144 2




LYB0OSLSS: Transition Sectzon

14-SEP-88 14:07:2S
a= 0.000 2.4862 H | Beam Current=  200.0 1. H .
a= —-0.409 5.2486 V CEMITI= 946 9.4625000. 00 a- —0 023 9.2369 V i
- EMITO= 8.3t 8.3024999. 88"
= 116,940 148.819
./“—‘-'\\:‘) ﬁ:_""é-: '3\.-__-;
15.0 mm X 5.0 mrod 15.0 mm X 15.0 mrod
a= (. X
a= 0.060 ﬂr'- 0.0117 Z
Ve B : \
S - ':, I‘ :
S0.0 deg X **P°* keV 50.0 deg X °**P** keV
15.0 mm N. deg
TNK
5
o / e e
) N NP AN




'S’ 15-SEP-88 07:28:03
75354 H

LYB05: No C]Jan%: s from LY805SS

am Current= 200.0

a=
a= -0409 52486 v EMITI= 9,46  9.4625000. 00 a- = 11.2038 V
» EMITO= S.S2  5.5225000. 12
H= 116.540 311.63%
TNy C?;(I:‘_’_'
RN g :.':::><\_)
15.0 mm X 5.0 mrad 15.0 mm X 15.0 mrad
a= 0. 0.0684 7
= -0.145 A= 0.0042 Z
I’ \
P \
/ t
| i
4"—__-*-~§‘§ |
{ i ! 1
\\ - - - _ ‘—" : '
- awm e - ' ‘
| '
\ [
\ ,’
50.0 deg X **P** keV 50.0 deg X **P** keV

5.0 mm 5D. deg

INK“KNKNK'NKNKNKNKNKNKNKNKNKNKNKNKNKNKNK

N ' 13

~ A A% VA YaViVave




