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CERL 7.0: Complete linear and second-order optics

First optics since CERL 3.0. Now uses CESR with existing layout. 22 X-ray beamlines.

Jim Crittenden (for Chris Mayes, Carol Johnstone and Georg Hoffstaetter)

ERL @ CESR, 11December 2008

|. Brief Discussion of the Optics
See Chris's detailed description in the CDR section A.1 for more

|I. Diagram and plot options for the CDR

[11. Work list
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Redesigned TA/TB linear and second-order optics for r56=0 and t166=t566=0.
Re-optimized SA, NA sextupoles using step size reduced from 20 cm to 1 cm

Set t166 and t566=0 from beginning of SA to end of NA with new step size, using the

last 7 CE sextupoles. All k2 values in the ERL are below 150 m”"-3.

Established CE cell naming conventions.

Replaced s.c. wiggler elements in CE with drifts.

Established element naming conventions in CE for bends, quads, sextupoles,
kickers. Replaced skew elements, octupoles, separators, bumpers and pingers with

drifts. Added CE elements to spreadsheet.
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Cornell University

Laboratory for Elementary-Particle Physics

CERL 7.0 Optics

High-energy Turnaround Linear Optics

View Universe:
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Cornell University CERL 7.0 OptiCS
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AR S SR SR High-energy Turnaround Second-order Dispersion
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Cornell University CERL 7-0 Optics

Laboratory for Elementary-Particle Physics

SA-CE-NA Second-Order Dispersion
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Cornell University Graphics . Alltocad ( 1)

Laboratory for Elementary-Particle Physics
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Cornell University GraphiCS: Autocad (2)

Laboratory for Elementary-Particle Physics
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Cornell University Gl‘aphics : TAO ( 1)

Laboratory for Elementary-Particle Physics

Chris's CDR Style

Eta X (mi)
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Graphics: TAO (2)
Optics & Linear Layout

Cornell University
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Graphics: TAO (3)

Cornell University
Laboratory for Elementary-Particle Physics

Floor Plan (Low-energy Turnaround)
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Cornell University C
Laboratory for Elementary-Particle Physics WOl’k LlSt

I. Improve section naming convention for consistency and hardware logic

I1. Define aperture to be 1-inch diameter everywhere except CE (Autocad script uses this value)
II1. Simplify turnaround matching sections

IV. Re-design the turnarounds to use 4-m dipole lengths rather than 2.5-m

V. Adjust dipole strengths in (NA/SA), CE, and TA/TB to each use a single power supply

VI. Improve CESR linear and second-order optics. Reduce beta's and emittance

VII. Define IN and DU shared bends as multi-pass. Make DU a BMAD “branch”

VIII. Define shared elements in the turnarounds to multi-pass elements

IX. Remove double-counting of multi-pass sections from spreadsheet. Add sextupole table
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3 anlggf;{g?if‘g?gi]te)r,nentary-Particle Physics SeCtion N aming Conventions

Now
TA LB SA CE NA LA B

Proposed

IN NL NS ET SS SL SA CE NA NL NS WT SS SL DU
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Cornell University Simplify Turnaround Matching Sections

Laboratory for Elementary-Particle Physics
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Cornell University Simplify Turnaround Matching Sections

Laboratory for Elementary-Particle Physics
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Cornell University Dipole Length Modifications

Laboratory for Elementary-Particle Physics (DHR)

Total
: Orig.  Mod Maod Total  Pwr
Cipole parametars Tums  Tums Length Amps Volts Vaolts (kW)
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Cornell University CESR optics can be improved

aboratory for Elementary-Particle Physics

Beta A, B [(m) [model], X-—axis: s View Universe:
1 A Y o R o I Gl A B 8 R T 7 T - =
belab i 4 _ ]

Beta (rr

N
y

0 50 100 150 200 250 300 330 400 450 200 250
t
|

166 {m) [model], X—axis: s
I e T

Q[T T T T T T T T T T T T[T

1

S o N T T Y M A A B O A O R | | | | [
Q 50 100 150 200 250 300 350 A0 450 S00
Horizontal Eta (m)} [medel], X-—oxis: s

E [ I Clicl.xl rerrrrrrrrrrrrrrr T T T T T T T T T e

; 1 ato.y

en
n
Lo

Eta X (m)
[

-8 AR T T TN NN A AN T AT VO 0 A AR AN | | | .

0 20 100 150 200 250 300 350 A00 450 500
iSo_e6#{2/3)+C_qg#r_exbeto [model], X—oxis: s
1T T | T 11 | T T1 | =111 | T 1T | | | | B I e N o o B o P P e N o M R o B Y e |

i

n
o
(=]

a3
)
If:
[ 4]

vaF=8

priliiaid

10E-8
JE=8

III| TTTIRTTTTITT]

0 50 100 150 200 250 300 350 400 450 500 550

-malized Emittance {(m)

13 November 2008 ERL@CESR/ J.A.Crittenden 16



Cornell University C
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I. Improve section naming convention for consistency and hardware logic

I1. Define aperture to be 1-inch diameter everywhere except CE (Autocad script uses this value)
II1. Simplify turnaround matching sections

IV. Re-design the turnarounds to use 4-m dipole lengths rather than 2.5-m

V. Adjust dipole strengths in (NA/SA), CE, and TA/TB to each use a single power supply

VI. Improve CESR linear and second-order optics. Reduce beta's and emittance

VII. Define IN and DU shared bends as multi-pass. Make DU a BMAD “branch”

VIII. Define shared elements in the turnarounds to multi-pass elements

IX. Remove double-counting of multi-pass sections from spreadsheet. Add sextupole table
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