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,','E WG4 Session Outline

» Baseline Lattice Evaluation — Tuesday Morning
— OCS8
— FODO4 = FODO5
— DCO

ATF Status and Plans — Tuesday Afternoon
CesrTA Discussion — Wednesday Morning

Electron Cloud Status Reports — Wednesday
Afternoon

Closeout
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,',',': Baseline Lattice Evaluation

« The Damping Rings Group stated goal was to
settle on a baseline lattice prior to this meeting

* Recent events have conspired to make this a
difficult task

— Loss of key design support for remainder of FY08
— Incorporating slightly modified requirements

* Discussions at the Damping Rings Workshop held
at KEK in December resulted in:
— A relaxed momentum compaction requirement

— The possibility of returning to a 6mm bunch length
design without excessive RF requirements

March 7, 2008 TILCO8 Global Design Effort 3
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Main Parameters

Updated Baseline Lattice Parameters

Table 1: Main parameters of the baseline lattice for the RDR and proposed for the EDR.

Proposed for EDR

RDR 1] low rf nominal | high threshold
Beam energy 5 GeV 5 GeV
Harmonic number 14516 14042
RF frequency 650 MHz 650 MHz
RF voltage' 221MY | 13.2MV | 21.6 MV 25.8 MV
Number of rf cavities 13 3 16 16
Momentum compaction factor' 4x 107 LIx107 [CL8x10® ) 2.7x10™
Natural rms bunch length' 9 mm 6.6 mm 6 mm (6.6 mm"
Natural cnergy spread 0.15% < 0.13% \
Natural emittance 5 um / < 8 um |
Transverse damping times 25 ms / <25 ms |
Betatron acceptance (A, + A,) > ().01 m / > (.01 m |
Energy acceptance +0.5% / +0.5% |
"These parameters should be variable over some range/sea Table 2.
* Can be reducad to 6 mm with 30.8 MV total rf wlli),g/u,*{lﬂ cavities): see Table 2. \

Updated target (previously 4x10#)

Max. value for bunch compressors

March 7, 2008 TILCO8
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Lattice Options
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Version 5
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From the Damping Rings
R&D Workshop at KEK,
A. Wolski,

December 2007
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L DCO at a glance

Arcs consist of a total of 192 FODO cells
Flexibility in tuning momentum compaction
factor, given by phase advance per arc cell:

— 72° phase advance: ,=2.8x1 04

— 90° phase advance: ap=1.7><1 04

— 100° phase advance: ¢,=1.3x10*

No changes in dipole strengths needed for
different working points.

Racetrack structure has two similar straights
containing:
— injection and extraction in opposite straights
— phase trombones
— circumference chicanes
— rf cavities

— "doglegs” to separate wiggler from rf and
other systems

— wiggler

Global Design Effort 6
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Parameter Comparisons

0CSS8 | FODO4 | FODO5 | DCO
Beam energy (GeV) 2.00
Circumference (m) 6476.440
RF frequency (MHz) 650
Harmonic humber 14042
Number of straight sections 8 4 8 2
Arc cell type TME FODO FODO FODO
Arc cell length (m) 38.9 29.4 28.4 21.0
Number of arc cells 128 184 188 192
Number of dipoles per arc cell 1 2 2 1
Arc dipole length (m) 6 2 2 2
Arc dipole field (T) 0.146 0.142 0.139 0.273
Number of quadrupoles per arc cell 4 2 2 2

Number of sextupoles per arc cell 4 2 2 2
| Natural rms bunch length (mm) 9.00 9.00 6.00 6.00 |

Natural energy spread (107) 1.28 1.28 1.28 1.27
Transverse damping time (ms) 25 25 25 21
Approximate phase advance per cell 90 60 72 90 72 90 | 108 [ 72 90 | 100
Momentum compaction factor (107) 4.0 6.0 | 40| 20 1400 25 |17 | 28 | 1.7 | 1.3
Normalised natural emittance (m) 52 54 |1 42 | 341 39|31 ]126 | 65| 47 | 4.3
RF voltage (MV) 21.2 31 22 15 45 29 21 32 21 17
RF acceptance (%) 146 |165(148([1.211270]1245]1217 2351199 1.72
Synchrotron tune 0.059 ]0.091]0.061]0.038]0.089{0.056]0.037]0.061]0.038(0.028
Horizontal tune 49.23 140.29(46.28(58.29]50.30161.30]72.28|64.75]75.20|80.45
Natural horizontal chromaticity -64 48 | 54 | <714 | 63 | -79 |-108 | -77 | -95 | -107
Vertical tune 53.34 |41.25|47.24|57.25]51.26(62.24169.23161.40]71.40(75.90
Natural vertical chromaticity -64 49 | 55 | -73 | -63 | -80 |-100 | -76 | -93 | -104
March 7, 2008 TILCO8 Global Design Effort 7




ile Lattice Evaluation
* The 4 lattices were evaluated on 8 criteria:
— Lattice Design and Dynamical Properties
— Conventional Facilities and Layout
— Magnets, Supports and Power Supplies
— Vacuum System and Radiation Handling
— RF System
— Injection and Extraction Systems
— Instrumentation and Diagnostics
— Control System, Availability and Reliability

* Rankings of 1-5 in each (5 is best)
 Where insufficient data for evaluations

March 7,2008  TILCO8 Global Design Effort
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Rankings

OCS8

FODO4

FODO5

DCO

Net Score

27.0

27.2

28.4

29.3

 Tight clustering due to the fact that core work
on all lattices at similar level

 Differences were driven by whether lower

momentum compaction/shorter bunch length
option was incorporated and items that affect

cost, availability and reliability (eg, magnet
counts, degree of clustering of major

components near the two proposed access
shatfts, etc)

March 7, 2008
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,','E Recommendation

« Baseline Recommendation: DCO
 Alternative Recommendation: FODO5

* Many thanks to the design groups for their
thorough work:

— OCS
* Aimin Xiao & Louis Emery (ANL-APS)

— FODO

* Yi-Peng Sun (now at CERN), Jie Gao (IHEP), Zhi-Yu
Guo (Peking Univ.), and Wei-Shi Wan (LBNL)

— DCO Designers
* Andy Wolski & Maxim Korostolev (Univ. of Liverpool, Cl)

March 7, 2008 TILCO8 Global Design Effort 10



,",'5 ATF Session

* Low Emittance Tuning
— Kiyoshi Kubo

« Fast lon Experiments,
Kicker Test,

and Upcoming Run Plan
— Junji Urakawa

« Laser Compton Source for Polarized e*
— Tsunehiko Omori

March 7,2008  TILCO8 Global Design Effort
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Previously Achieved Emittance

Vertical Dispersion, May 2003 vs Nov 2002 Kubo
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peen = 20 pm

— Optics correction

— BPM alignment
and calibration

— Magnet alignment

— Other errors

March 7, 2008 TILCO8

Emittance Recovery

Recent observed emittance performance has

Plan outlined to recover low emittance

Summary of ATF DR emittance
_— |Emittance tuning

procedure worked
well before.

contribution
will be
welcome.

ittance should

But, recently,
emittance is
large.

Source is
unkno

Kubo

Idea of using pi-chart is fram:

hitp://portal .nifty. com/2007 /0317 /a/

Global Design Effort 13
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HTA Fast lon Studies (Urakawa)

;’F Multi-bunch Turn-by-turn monitor T. Naito (KEK)
HU & S e
The beam blowup at tail bunches was measured s0ygn __vortical Emittance of Mulbunch
by the laser wire in ATF, which is assumed g I 1T N oo
coming from FII effect. In order to observe the 3 010" #f'-.l ! -
individual beam oscillation in the multi-bunch 2 2N \
beam, multi-bunch turn-by-turn monitor has 5 20107 |' i
been developed. This monitor consists of front Ezm_" ,I' ..-"tiﬁ--’ﬂﬂ*
end circuits(amplifier and filter) and DPO7254 g .' ..-'!"T

ope. The scope can store the waveform up to T 10107 /{\u I O I N

s with 100ps time resolution. s : 41,6010
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The preliminary results shows the different oscillation & o ez 22 o %e1 e va 94
amplitude of the tune-X and the tune-Y for the 1st and 2nd
bunches at just after injection. Tune-X Tune-Y
2008/3/4 Sendai-GDE 2008 5
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,','E Recent Fast lon Work

Studies will continue with
ongoing improvements:
lower emittance,
controlled pressure et e

Experimental Results measured by laser wire in DR

Urakawa

1on pump status I 26mA JmA
normal I 405107 Pa  60xI07® Pa 6.5x107° Pa
bump, etc. ‘
= ' ' ’ P-ChE 1 DesF. 20mA i
2007 /™ o "’ |
\
— — ,
al R T 2004 spring run ’
o[ 7 ‘ 1yl & % H {
E FILOLo, ] -! § 40 [
- + g ‘ l J i = ]
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bunch number
Figure 9: emittance of multi-bunch beam at 20mA /20bunches Figure 10: data taken in 004
2008/3/4 Sendai-GDE 2008 22
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kicker experiment

2808 5 20 o1 ) bunches or ra kawa

Design and beam test for strip-line fast

. L. S5.6ns x10 30 bunche:
Presgnt kicker stability — i i
i unch spacing
agnet kicker system) : H”H” ‘HH” ‘M_H“I‘_I_
[ 54ns
308ns
46205 |
Bumnch spacing
at Ext Line
154 or 308ns

Time (nsec)

(élge unch} X3 Trn xttlo P
I54|‘|s spa{!lng
Eéﬁ_ -U:ﬁ
: 3 bunches, 154ns spacing
“00 400 200 0 200 4[50 BE!iD Btim Sendai-GDE 2008

60 hunches with 154ns spacing or
30 bunches with 308ns spacing

10kV 1ns:rise time, fast

ulse power supplies

Multi-bunch beam
supply to ATF-Ext.

60 bunches with 154 ns
spacing.

30 bunches with 308 ns
spacing.

March 7, 2008

TILCO8 Global Design Effort
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ilr Future Kicker Tests at ATF

New septum and a "slow" orbit bump would
allow fast extraction using two 30 cm strip lines,
0-kV-pulsers. Urakawa

K=tk ™8 =0 1T LR L A ]
EHSE QMR

-
e T e _I/_ -'-|—-—--q.
+10 kV |

o —— »

ﬂ [ A0 KV | = i/ ok | b ||
L 14 Zumy d

30 cm

The length of each strip-line is limited by the rise and fall time specifications:hthe
maximum length is approximately 30 cm.

Fach strip-line is driven by two pulsers operating at =10 kV, providing a voltage

between the electrodes of 20kV.  Beam extraction at the end of 2008

Aamnnfaia e ot SN AAM0 P
FANE (a7 e T by DEIIUdI UUI: LUU0 Qo
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# Future plans
s ATF-II project Urakawa

—ast ion instability study with flat beam
~ast Kicker R&D

~Feed-forward to stabilize the extracted
Deam

High Intensity pol. gamma-ray generation
pased on Compton Scattering--0Omori’s
talk

2008/3/4 Sendai-GDE 2008 15
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ATF2 construction schedule

2006

10 11 12

2007

1 2 3 45 6 7 8 9101112

2008

2009

12 3 45 6 7 8 91M1M12/ 1 2 3 4 5 6 7 8 910

AT

Moving of

Clearing for
new EXT line

X-band, Crab

F beam operation

ATF beam operation

Floor

Parlially construct
the new EXT line

refurbishment Construction of extended area

ATF2 commissioning/Operation

Urakawa

Reconﬁgum the EXT area
and connect it to extended area

2008/3/4

1
M=el (" I

ATF2 beam will come in October 2008

Sendai-GDE 2008

17
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Urakawa

?f ATF2 construction present status

Sk SRS IREAES RN SR HMUAAH SIARESIRRSLBREH & R MR UANS R ARUR R

AT B S
11

[
Side: 1~1.5m thick, Top: 1m thick Access EntTance

Innerwidth: Sm Moving shield door = Side: 1m, Top: 0.5m, Inner width: 3.5m
2008/3/4 Sendai-GDE 2008 20
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Omori

o

Laser Pulse Stacking Cavity

Laser-electron
small crossing angle

.

Scattered
c;"— Gamma beam
Laser bunches Phase 5
> ‘ _Scan J .
b 7 /
"~ Compton Scattering
@,'
Electron bunchgs-f‘“""j___,-*’"; Lcav =naA
Lcav =m Llaser
Cavity

Enhancement Factor = 1000 - 10°

March 7, 2008
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:lﬂ Omori

| s

Optical Cavity in Vacuum Chamber

- ,
2 Mirror &

Stacking Cavity
for ATF Test

4 Mirror Cavity
Development
at LAL

March 7, 2008 TILCO8 Global Design Effort 22



,',',‘: CesrTA Session
* Reports
— Introduction, Mark Palmer
— Low Emittance Tuning, Dave Rubin
— Electron Cloud Program, Mark Palmer
— Schedule and Status, Mark Palmer

 General Discussion

March 7,2008  TILCO8 Global Design Effort
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* CesrTA project funding has been approved
— Jomt NSE/DOE tunding
— Funding spans FY08-FY10
— Funding levels consistent with a 2 year experimental
program

— As of late February, funding agreements 1n place with
NSF and DOE

» Research program and duration have been de-scoped
from original proposal

March 5, 2008 TILCOS - Sendai, Japan 3
March 7,2008  TILCO8 Global Design Effort 24




e Laborascey ey Paretd it | - | Y Scop ed CesrTA Pro gram

» Plan continues to emphasize
— EC Growth and Instability Studies
— Development of low emittance tuning techniques (target €, <
20pm)
— Development of Xx-ray beam size monitor to characterize ultra low
emittance beams (1-D camera array)

— Program to preserve ~120 CesrTA operating days per year

» De-scoped items
— Study of 10n related instabilities and emittance dilution
— 2-dimensional x-ray beam size camera upgrade
— Contingency for:
* Follow-up tests of alternative mitigation techniques

» Tests of ILC prototype hardware

» Further reductions in beam emittance. and further refinement of low
emittance tuning methodology

March 5, 2008 TILCOS - Sendai, Japan 0
March 7,2008  TILCO8 Global Design Effort 25



,’,’,‘: ESR-C Wigglers => n=0 Region

A [BE Cornell University

88 Laboratory for Elementary-Particle Physics LO Wiggler Region

- 354.63 (IRON) —— 354 63 (IRON) -

346.17 (FLANGE) 346.77 (FLANGE)

—]
= e

7l

I
ulf

1 |

nolorgnn
1=

L —|34—?G |_'T'ﬁ
T ] ﬂ azas ||
MAIN COMPONENT POSITIONS
« L0 wiggler experimental region design » Note: Part of CLEO will remain in place
work well underway — At present unable to remove full detector
— Installation during July down — Time savings
— Heavily mstrumented throughout with
vacuum diagnostics
— Targeting full design review this month
followed by full scale production
March 3, 2008 TILCOS - Sendai, Japan 14
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' ’ i .'_ Cornell University COlnponentS Of the EC G’row-th

s Laboratory for Elementary-Particle Physics

&

« L3 Straight NORTHIR 3841206-001

— Instrument large bore quadrupoles and
adjacent drifts

— Proposed location for diagnostic chicane ==

* Arcs where wigglers removed s /

— Instrumented dipoles and adjacent
drifts

* Pressure bump capability
planned for major diagnostic
regions

— Impact on ECE (and FII?)

» L0 Straight

— Instrumented wiggler straight
and adjacent sections

March 3, 2008 TILCOS - Sendai, Japan 7
March 7, Z0U8 MLCUs Global Design Effort 27




' ’ E*F lL 'a: Cornell University = =
- _\‘.:' Laboratory for E|E:Il‘l';"n’ﬁi'l‘}-’-Fi-'|l'l"lCl-E‘ Physics Retardmg Fleld Analysers

 Beam tests have CESR RFA Tests
contmued. thI'OU.gl‘] 45 bunch Trains, 14 ns Spacing
CLEO-c March 1, 2007 p.it1on beam shadowed
cone lugion o / at test location o
» Upgraded readout| ™| ~————— < e
electronics for R %P s Ml W i
large channel T TT———1]) -
count RFAs are |7 —=m HE
' ~ £ 100 — — Bottom Out [nA 0.3 E
now ready for oo o I
: . g 1 —1Inside [na] 4 @
production S I A
¢ Thin RFA ] |
40 ] |I 0.8
structure A — |
. . . 20 H_,’_“ :," “_—— _r" f | y 0.7
performing well | | /| /7 [ [} ) | -
0 S0 100 150 200 250 300
time [minutes]
March 3, 2008 TILCOS - Sendai, Japan 13
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' ’ & 9 Cornell University . |
=\ 4 Laboratory for Elementary-Particle Physics Chambers Wlth Thm RFAS

RFA Wiggler VC
Delivered

* Loss of US collaborators
impacted development heavily

— Cornell has picked up detailed
design

— Now ready for final design review

— Working with KEK to see
whether construction support
might be available

Muarch 5, 2008 TILCOS - Sendai, Japan 16
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,',',‘: CesrTA Schedule

Cornell University

Laboratory for Elementary-Particle Physics OVGWI ew

2008 2009 2010
AprlMaHJun' Jul|Aug]sep| Oct{NovlDed] Jan]|Fab]Mar| AprfMay] Jun| Jul JAug| Sep| GctNovlDed Jan| Feb|tar

Preparation for Ring Reconfiguration
Downs with Upgrades/Modifications
CesrTA Runs

CHESS Runs

Low Emittance Program

BPM System Lpgrade |
Fositron Beam Size Monitor

Electron Beam Size Monitor

Survey and Alignment Upgrade

Beam Studies

Electron Cloud Studies

Instrumented Vacuum Chambers w/EC Mitigation
Feedback system Uparade

Photon Stop for 5 GeN Wiggler Operation
EC Growth Studies |
Beam Dynamics Studies at Low Emittance
Legend: Design/Fabrication
Down Penod
B nstallation

Commissioning
|| Operaticns and Experiments

March 7, 2008 TILCO8 Global Design Effort 30



Cornell University

Laboratory for Elementary-Particle Physics C OHCIuS lon

* CesrTA program 1s presently ramping up
 R&D Targets:
— Now through mid-2009

» Complete low emittance machine reconfiguration and upgrades
» Deploy and commission mstrumentation needed for low emittance program
* Study EC growth studies in wigglers. dipoles. quadrupoles and drft regions
i CESR
» Imitial EC mitigation studies
— Mid-2009 through April 1, 2010
« Work towards progressively lower emittance operation
« Complete EC mitigation studies
* EC beam dynamics studies at the lowest achievable emittances

e Immedate focus:
— Engineering preparation for machine reconfiguration

— Preparation/testing of EC vacuum chambers, vacuum diagnostics,
and beam instrumentation

March 5, 2008 TILCOS - Sendai, Japan 8
March 7,2008  TILCO8 Global Design Effort 31



,',',‘: Electron Cloud Session

« Update on New Cyclotron Resonances in
Electron Cloud Dynamics

— Christine Celata (LBNL)

« Study of a Clearing Electrode at KEKB — First
beam test

— Yusuke Suetsugu (KEK)

 Electron Cloud Study for ILC Damping Ring
at KEKB and CESR

— Kazuhito Ohmi (KEK)

 Electron Cloud R&D
— Mauro Pivi (SLAC)

March 7, 2008 TILCO8 Global Design Effort 32



H I n Celata
o

Peaks occur where
(bunch period)/(cyclotron period) = integer

rreereer

BERKELEY LAD

Note: some peaks ( and dips ) m:ssmg because runs kave not yet been done at tkat field
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ILC Sendai meeting, 2-508 8
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Celata

o

¥ [m]

/:\I Another effect, from POSINST Simulation:
—\ﬂ Electrons more Dispersed in Resonant Case

Density Distribution Averaged over Run (POSINST)
X-Y Plane

3.0x10"}
fm?

2.5
2.0

0.00 1.5

¥ [m]

1.0

0.5

0.0

-0.02 -0.01 0.00 0.01 0.02
X [m]

B at a spike High B

ILC Sendai meeting, 2-508 o

March 7, 2008
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Pivi

{] r ’ n Mitigations Tests SLAC: New ILC Chicane Installation

Huov

« Verify efficiency of mitigation techniques in dipoles.

* Installation of a new chicane in PEP-Il with ILC DR-type bends, to
test chambers with coatings (and chambers with grooves)

E-cloud diagnnstics \Cylinder wall thickness 8mm

/4.1 40 Dia
/ 3.510 dia

PEP-Il e+ beam line

\WW/
*~_ILC DR-type bend o
-type bends 5 140
Layout new chicane installation in PEP-II LER PEP-II chamber with triangular grooves

4

March 7,

2008 TILCO8 Global Design Effort 35



I'IFScan Chicane Magnetic field: Preliminary Results
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Work in progress LBNL/SLAC to simulate PEP-Il case. See C. Celata talk. 13
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Wiggler Chamber w/Clearing Electrode

Monitor and electrode
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Assembly of electrode

» Connection part Suetsugu

Connection to feed-through Metal-coated Copper Metal
Bakable up to 140 °C Al,O; screw  bridge screw
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Optics parameters

Ring Comparisons for EC Dynamics

Emittance increases due to IBS. (g,(nm), e (pm))

Physics Low | CesrTA OCS PEP-II
run emittance
Circumf. (m) 3016 3016 768 6 2200
E (GeV) 3.5 2.3 2.0 5.0 3.1
£, (nm) 18 1.5 2.3 Q.5 48
a (1079 3.4 2.4 64 4.2 13
o, (mm) 6 4.2 (6.1) 6.8 6 12
Rf voltage 8.0 2.0 (1.0) 15 24
o, (%) 0.073 0.048 0.086 0.128 0.081
Tyy (ms) 40 150 56.4 26 40
Bucket 1.86 L5
height (1.13) '
Ohmi

KEKB-DRT (1.5,1,5)->(5, 5) or (1.5, 6)->(4, 16)
CesrTA (1.8.4.5)->(6.106)
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T Head-Tail Instability Thresholds

Threshold for various rings Ohmi
KEKB KEKB KEKB-DRt CesrTF ILC-0CS PEPII

L 3016 3016 3016 768.44 6695 2200
gamma 6849 6849 4501 3914 9785 6067
Np 3.30E+10 7.60E+10 2.00E+10 2.00E+10 2.00E+10 8.00E+10
ex 1.80E-08 1.80E-08 1.50E-09 2.30E-09 9.60E-10 4.80E-08
bx 10 10 10 10 30 10
ey 2.16E-10 2.16E-10 6.00E-12 2.00E-12 2.00E-12 1.50E-09
by 10 10 10 10 30 10
sigx 4.24E-04 4.24E-04 1.22E-04 1.92E-04 1.30E-04 6.93E-04
sigy 4.65E-05 4.65E-05 71.75E-06 1.07E-06 1.75E-06 1.22E-04
sigz 0.006 0.007 0.009 0.009 0.006 0.012
nus 0.024 0.024 0.011 0.098 0.067 0.025
Q 3.6 2.9 7 7 7 3.7
omegae 1.79E+11 2.51E+11 2.29E+11 9.01E+11 6.31E+11 9.20E+10
phasee 3.6 2.9 15.9 15.0 12.6 3.7
K 3.6 2.9 15.9 15.0 12.6 3.7
rhoeth 6.25E+11 3.81E+11 9.60E+10 2.92E+12 1.91E+11 1.67E+11
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,','E Closeout with PMs

o |Lattice Selection
 Cost Reduction
* Proposed TDP Reorganization

Work Package #

Work Package Title

CesrTA

DR studies at KEK-ATF

DR studies at DA®NE and other facilities

ILC DR Beam Dynamics

Ol WIN|=

ILC DR Technical Systems
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,',',‘: Upcoming DR Workshop

« Damping Rings R&D Workshop and

CesrTA Kick-off Workshop

— July 8-11, 2008

— Cornell University ILR Conference Center
— Detalls to appear soon
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