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e CesITA project funding has been approved
— Joint NSF/DOE funding
— Funding spans FY08-FY10

— Funding levels consistent with a 2 year experimental
program

— As of late February, funding agreements in place with NSF
and DOE
* Note that this is a shorter experimental program than
we had originally targeted
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ILC Damping Rings S3 Task Force — Very High Priorities
« Lattice design for baseline positron ring

« Lattice design for baseline electron ring

« Demonstrate < 2 pm vertical emittance

e Characterize single bunch impedance-driven
Instabllities

« Characterize electron cloud build-up

* Develop electron cloud suppression techniques

e Develop modelling tools for electron cloud instabilities

* Determine electron cloud instability thresholds

e Characterize ion effects

o Specify techniques for suppressing ion effects

Close collaborator involvement assumed in all areas
(many expressions of interest obtained)
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CesrTA Plan

e Original Plan

— 2008-2009

» Major focus on EC growth and
suppression in wiggler, dipole and
guadrupole chambers

« Machine reconfiguration for ultra low
emittance operation

— 2009-2011
« Work to achieve ultra low emittance
operation (5-10 pm ¢, target)
» Development of instrumentation to
characterize ultra low emittance beams

« Beam dynamics studies with electrons
and positrons (EC and Fll) as _
progressively lower emittances obtained

— 2010-2011
» Tests with ILC prototype chambers

— Provide evaluations for the ILC EDR
available in 2010

 De-scoped for a FY08-FY10 funding
profile

— Consistent with a 2 year experimental
program

Low Emittance Parameters

Parameter Value

Ef 2.0 GeV
I\Iwiggler 12

B ax 19T

€, (geometric) 2.3 nm

g, (geometric) Target 5-10pm> 20pm
gy 56 ms

o/E 8.1 x 10

Q, 0.070

Total RF Voltage 7.6 MV

(o 8.9 mm

o, 6.2 x 103
Nparicies/PUNCH 2 x 1010
TTouschek 10s of minutes

Bunch Spacing

Multiples of 4ns
and 14ns

T Operating range of 1.5 to 5.3 GeV

July 8, 2008
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« Plan continues to emphasize
— EC Growth and Instability Studies [G. Dugan Talk this afternoon]
— Development of low emittance tuning techniques (target €, < 20pm)
[D. Rubin talk this afternoon]

— Development of x-ray beam size monitor to characterize ultra low
emittance beams (1-D camera array) [J. Alexander/J. Flanagan talks
during working group sessions]

— Program to preserve a total of ~240 CesrTA operating days

e De-scoped items
— Study of ion related instabiiities and emittance diiution
— 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
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Impact on key collaborator support (UK & US)
— Wiggler vacuum chamber design/construction

— Chamber coating support

— Simulation support

— Low emittance tuning

— Experimental support

Layoffs and early termination of existing programs (CESR-c on
March 3 & PEP-II on April 7)

Some good news

— KEK help with wiggler vacuum chambers = CU/KEK/LBNL/SLAC
collaboration
e Support via US-Japan funds and additional DOE funds
« Construction underway at LBNL

— Plans to transfer PEP-II EC experimental hardware, including diagnostic
chicane and chambers, to CU to continue that program of EC tests
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 Down to reconfigure CESR = CesrTA has just started

e R&D Targets:

— Now through mid-2009
« Complete low emittance machine reconfiguration and upgrades
* Deploy and commission instrumentation needed for low emittance program

» Study EC growth studies in wigglers, dipoles, quadrupoles and drift regions
in CESR

 [nitial 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
» Focus shifts much more heavily to experiment versus machine modifications
 Immediate focus:
— Machine reconfiguration

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

2008 2009 2010

Aprfnay] Jun] Jul |aug]sep| Oct|Nov|Degfuan|Feb]mar| Aprfmay| Jun] JulAug] sep] Oct{Nov|Dec] Jan]Feb|rmaN

Preparation for Ring Reconfiguration
Downs with Upgrades/Modifications

CesrTA Runs |
CHESS Runs

Low Emittance Program

BPM System Upgrade
Positron Beam Size Monitor
=
|

Electron Beam Size Monitor

Survey and Alignment Upgrade
Beam Studies |
Electron Cloud Studies
|

Instrumented Yacuum Chambers w/EC Mitigation .
Feedback System Upgrade
Photon Stop for 5 GeV Wiggler Operation

EC Growth Studies ||
Beam Dynamics Studies at Low Emittance
Legend: Design/Fabrication .
Down Period Exact running schedule TBD
B Installation

Commissioning
| Operations and Experiments

 Planned schedule as of early this year
— Phased implementation of instrumentation
— Phased installation of electron cloud diagno

e« Some adjustments are being made
— Avoid holiday running
— Maximize efficient use of limited resources
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Cornell University
Laboratory for Elementary-Particle Physics

Down 1 and Run 1

2008

2009 2010

AprInay] Jun] Jul [Aug]Sep] Oct|Nov|Ded]

Jan|Feb]mar| Aprjrmay{ Jun] Jul]aug] sep| Oct|Nov|Dec] Jan]| Feb]mar

Preparation for Ring Reconfiguration

Downs with Upgrades/Modifications

CesrTA Runs

CHESS Runs

N\

* |[nstall instrumented CESR dipole and
drift region chambers —segmented

¢ Train

. ® Witness| |
0.70 \

AQy (kHz)

0 100 200 300 400 500 60

Time (ns)

* Characterize newly installed diagnostics and
cloud growth in CESR dipole chamber
» Confirm operation of segmented RFAS
» Explore other diagnostics (eg, microwave
dispersion measurement w/LBNL)
119 »matic growth studies versus beam
>vs (bunch spacing,bunch charge,
qy)
ermediate emittance
(~7.5 nm) lattice
 Start beam-based alignment program
» Beam dynamics studies versus beam
parameters (including witness bunch studies)
* Instrumentation tests/development
« XBSM detector
» XBSM optics tests
* 4ns turn-by-turn BPMs

July 8, 2008
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2008 2009 2010
AprInay] Jun] Jul [aug]sep] Oct|Nov|Dec| Jan]Feb]mar| Aprjray| Jun] JulJaug] sep] Oct|Nov|Ded] Jan]| Feb]mar

Preparation for Ring Reconfiguration
Downs with Upgrades/Modifications
CesrTA Runs

CHESS Runs N T [ ]

 Reconfigure CESR for ultra-low emittance

» Install positron xBSM optics line

o Start deployment of new BPM system

» Upgrade survey network and alignment hardware

« Install instrumented vacuum section in LO (CLEO IP)
 Remove wigglers from arcs and re-deploy in LO

* Deploy first instrumented wigglers in LO (27?)

« Install instrumented vacuum system in L3 (CUSB IP)
» Deploy L3 diagnostic chicane?

 Deploy vacuum diagnostics with with wiggler
replacement chambers in CESR arcs

 Complete upgrade of transverse feedback system for 4
ns bunch spacings
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2008 2009 2010
AprInay] Jun] Jul [aug]sep] Oct|Nov|Dec| Jan]Feb]mar| Aprjray| Jun] JulJaug] sep] Oct|Nov|Ded] Jan]| Feb]mar

Preparation for Ring Reconfiguration
Downs with Upgrades/Modifications
CesrTA Runs

A X
CHESS Runs [ I ]

 “Run 2” was recently split into 2 pieces, 2a and 2b
— Accommodates CHESS request
— Removes stress of a single long dedicated CesrTA run
— Adds time to think between CesrTA periods

— Exact dates in 2009 still undergoing discussion (eg, how
long do we want the January '09 down to be? May want to
add a short spring ‘09 down for some hardware installation)

 XBSM optics commissioning

« BPM system commissioning

« Beam-based alignment effort

« Test ultra low emittance lattice for first time

» Characterize electron cloud growth in chambers around
the CESR ring (wigglers, dipoles and drifts)

 CESR down through the holidays to minimize power use
and manpower limitations
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2008 2009 2010
AprInay] Jun] Jul [aug]sep] Oct|Nov|Dec| Jan]Feb]mar| Aprjray| Jun] JulJaug] sep] Oct|Nov|Ded] Jan]| Feb]mar

Preparation for Ring Reconfiguration
Downs with Upgrades/Modifications "
CesrTA Runs i

|

CHESS Runs ]

e Continue installation of instrumented
vacuum chambers and chambers with EC
mitigation techniques

e Finish deployment of new BPM system

« Continue upgrade of survey network and
alignment hardware

Shift focus in mid-2009 from
completing reconfiguration and upgrades to
conducting experiments

July 8, 2008 ILCDRO8 - Cornell University 13




3/31/08

Cornell University
IL

Week begins on Monda

aboratory for Elementary-Particle Physics

2008 Schedule

47/08  [4/14/08  [4/21/08  |4/28/08  |[5/5/08  |5/12/08 |5/19/08 |[5/26/08 |[6/2/08  [6/9/08  [6/16/08  |6/23/08
CHESS 48d 4/1-5/19/08 DOWN 10d  |4d CestTA 28d 6/2-6/30/08
6/30/08  |7/7/08  |7/14/08 |7/21/08  [7/28/08 |8/4/08  |8/11/08 |8/18/08 |8/25/08 |9/1/08  |9/8/08  |9/15/08  |9/22/08
liLegros DOWN 94d 6/30-10/2/08
9/29/08  [10/6/08 |10/13/08 [10/20/08 |10/27/08 |11/3/08 |11/10/08 [11/17/08 [11/24/08 [12/1/08 |12/8/08 |12/15/08 [12/22/08
Recover 11d CesrTA 28d 10/13-11/10/08 CHESS 42d 11/10-12/22/08

NOTES:

Calendar days are all inclusive - startup, production running, periodic access, machine studies, etc.
Down period recovery days shown in orange

Transitions between activities assumed to be at 8 AM unless noted.

July 8, 2008
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L3 Straight

Instrument large bore quadrupoles and adjacent
drifts

Install of PEP-II experimental hardware
(including chicane) in early 2009

Provide location for installation of test chambers

NORTHIR 3841206-001

» Arcs where wigglers removed

L4
Instrument dipoles and adjacent drifts

Provide locations for installation of test
chambers

L2

» CHESS line upgrades for x-ray beam
Size monitor

D-line this summer
C-line next year

o LO Straight

All wigglers in zero dispersion ‘
regions for low emittance

Instrumented wiggler straight and
adjacent sections

July 8, 2008
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- Cutaway through CLEO iron
showing LO wiggler test string

- West doubl et of wigglers dlated for

installation of vacuum chambers

under construction at LBNL

July 8, 2008 ILCDRO8 - Cornell University 16
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RFA Wiggler VC
Delivered

e Loss of US collaborators
Impacted development heavily

— Cornell has picked up detailed
design

— Now ready for final design review

— E-beam welding of first 2
chambers now complete at LBNL
as part of CU-KEK-LBNL-SLAC
collaboration

July 8, 2008 ILCDRO8 - Cornell University 17
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MAIN COMPONENT POSITIONS

« LO wiggler experimental region  Note: Part of CLEO will remain in
reconfiguration underway place
— Installation during July-September down — At present unable to remove full
— Heavily instrumented throughout with detector
vacuum diagnostics _ Time savings

— First diagnostic wiggler vacuum chambers
just back from E-beam welding at LBNL

July 8, 2008 ILCDRO8 - Cornell University 18
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e QOctober 2008

— Reconfiguration complete

— First two instrumented wiggler chambers installed
* One control chamber (uncoated Cu surface)
* One chamber with TIN coating

— Instrumentation support for a variety of EC experiments

e 2009

— Further development based on results of initial tests

— Follow-on wiggler chambers for additional mitigation tests
(targeting chamber #3 to be constructed with a clearing
electrode)

— 5 GeV performance tests (requires addition of photon stop at
end of LO straight)

July 8, 2008 ILCDRO8 - Cornell University 19
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EC test chambers —
Low photon flux region
Avallablein early ' 09
Spool -piece shown presently

PEP-I1 chicane —
|nstallation Jan. ‘09

Ve /

— L arge bore quadrupoles —
EC test chambers planned
= for ‘09

L

===
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* Prototype readout CESR RFA Tests
electronics for large 45 bunch Trains, 14 ns Spacing
gha_nneldcougt RFAs March 1, 2008 Positron beam shadoweo

esigned an at test location
fabricated based on 200 ' >
these initial tests in low 10 rot
photon flux 160 §fss b oo
environment (~50pA N ]
resolution) )

. Thin RFA structure | £ b e
performance £ 100 | —Bottom Out [na] 03 §
comparable t0 APS- | § e imsige a1 04 B
type RFAs . + 05

e First tests with . al ,\I\ e
segmented detectors |
(drift and dipole) now | # ﬁL/—/ﬂ‘ V/J— /Ph‘ /l v/ o
complete 0 ‘ ‘ ‘ 0.8

0 50 100 150 200 250 300
tme [minutes]

July 8, 2008 ILCDRO8 - Cornell University 22



g@%\w;wﬁa C .” U ;. . o o
:% g nggfator; If‘oirgllgnentary-l—’article Physics L 3 Pr Og ram OV erv I a/\/
S

e Schedule

— Preparatory work during summer 2008 down
— January 2009

» Targeted for installation of PEP-II chicane
o Targeted for installation of first test chambers

— Mid-2009

» Targeted for installation of instrumented quadrupole chambers

e Space available for collaborators starting in early 2009

July 8, 2008 ILCDRO8 - Cornell University 23
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e First step:
Remove
wiggler pairs
Install
Instrumented
chambers

July 8, 2008 ILCDROS8 - Cornell University




| nstrumented Chambers
| nstalled
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B12W Dipole
Replacement Chamber

July 8, 2008 ILCDRO8 - Cornell University 25



& ¥\ Cornell Un iversity -
e\ /) Laboratory for Elementary-Particle Physics CE ;R DI pOI e Cham ber I 2 FA
S

Successfully
Installed at end
of May
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o See Gerry Dugan’s talk this afternoon
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E-Cloud Measurements on Cesr-TA

Beampipe

Induced phase modulation In the propagation ot EM waves through the beamplipe

0’ —w:—w

EM wave

N> ’.‘ﬂj[ng.:. ﬁ’ N>

2— N
K* = 2 \

ec region

plasma frequency
2¢(Tp,re)t’?

U frev/Ntrajn .........
................................................................... "~ Ppositron current
\ /[ \_ /[ E-Cloud Density
[\ [\ Relative phase shift

Phase velo
Signal Receiver
Generator

v t

Bandpass
Amplifier Filter

I'solator 180° Hybrid | A

% Nod ] L l
B%m .--.-.\? 3 ' ‘:’ﬁ‘::{-..-..-..}

Electron Cloud

Experimental apparatus

Gaps in the fill pattern set the fundamental
modulation frequency (1st sideband). Higher order
components depend on the transient ecloud time
evolution during the gap passage.

July 8, 2008
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Q13W) 10 bunches x 1 mA

Example of measurement: 30 - -59.9 dB 1 Electron beam

40 —

Difference in the relative sideband
amplitude between electron and
positron beam, in otherwise
identical machine conditions. 70 -

-50

-60 —

The low-energy electron density

in the presence of a positron LZLWWWMWWV MWWWWW

beam has a ~3 times higher value o7 Los Lo L o5 Los1
than with an electron beam. 0

This effect is due to the x4  -50.6dB Positron beam
multiplication of  secondary 40 -

electrons caused by resonant 50 -

interaction of beam and e-cloud.

60 —
-70 —
-80 —
-90 VJ
e
-100 = T k T T T
1.927 1.928 1.929 . 1.930 1.931
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Remaining wigglers to be removed during summer
down and replaced with instrumented chambers (one
iIncluding EC mitigation)

2 spool pieces will be inserted at locations which
would support testing of chambers of up to ~1m in
length in a region exposed to synchrotron radiation
from the CESR dipoles

All! I"\ \7/

Dna A/ NO h v/ "Nt vinlhg
|\CU|U|| VVvii 1ICAV O 110 U |

HCLLC V CL
swapping of test chambers
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Activities:
5.3 GeV beam studies to validate operational parameters, set up and check
pinhole optics, do preliminary checkout for coded aperture, compare
performance of two photodiode technologies, explore lowest signal sensitivity.
First performance studies with 2.0 GeV beam.

Basics:

e~ beam energy= 5.3 GeV (to be followed by 2.0 GeV)
bunch current: ~5mA

bunch spacing: 14ns

critical energy = 10.4keV (0.56 keV with 2.0 GeV beam)
white beam

Optical elements:
location: z=10.5m
pinholes: 5 slits, 50-250um height
coded aperture: ready, not yet deployed.

Detector and electronics:
detector location: z=14.5m
32 channel InGaAs photodiode array, pitch = 25um
32 channel parallel readout
optional DC current readout

July 8, 2008 ILCDRO8 - Cornell University 31



Hamamatsu InGaAs
Photodiode array.

Lo o o e
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Issues are evident...

Underlying signals
can be reconstructed
by deconvolution:
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1558
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CHESS D-Line Upgrade

e Positron Monitor
e Upgrade of CHESS D-line to all vacuum line

Dedicated optics box
~4.3 m from source point
Detector location: ~13.6 m
Optics. Fresnel zone plate
and/or coded aperture option
at low energy. Pinhole at
high energy.

July 8, 2008
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« Positron optics line available in Fall
— EXxpect extended commissioning period
— Configured for testing a wide range of optics
— Tests of detector technologies

 Will upgrade a second beam line for electron beam
measurements in mid-2009

— Will build upon what is learned from the positron line
— Will enable detailed species-dependent comparisons

July 8, 2008 ILCDRO8 - Cornell University 35
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o Support for low emittance program
— 4ns BPM upgrade

— Upgraded survey network and tools for improved machine
alignment

e Support for 4 ns operation
— Transverse feedback system upgrade

July 8, 2008 ILCDRO8 - Cornell University 36



1% Cornell Univers: s
g‘ nggfator;: If‘o?‘rgll?rlnentary-I—’artic]e Physics R& D Prl Orl tl eS

CesrTA will address critical R&D items for a linear collider
damping ring
— Ultra low emittance operation with positrons

Target 20 pm for positrons in a wiggler dominated ring
— Characterize electron cloud build up

» Dipoles, drifts, quadrupoles, and wigglers in 2-5 GeV range

* For both electrons and positrons
— Develop and test electron cloud suppression techniques

» In superferric wigglers at 5 GeV

» Also in other chambers
— Characterize modeling tools for electron cloud instabilities
— Determine electron cloud instability thresholds

» For positrons in the ultra-low emittance regime

Work will be matched to the time frame of the ILC TDP-I
Collaboration and input into the program is strongly desired
How can we best interact with other R&D efforts?
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e During the first CesrTA run we have had collaborators
from Alfred Univ., FNAL, KEK and LBNL participate Iin
experiments

— We hope everyone enjoyed their stay!

— We greatly appreciate all of the help we received!

e Ongoing electron cloud simulation collaboration

A major goal over the summer is to improve our tools
for communicating data, analysis work, and planning
with everyone

— The first run period has definitely pointed out areas where
we can do better

— Please bear with us as we switch to a very new mode of
operation...

July 8, 2008 ILCDRO8 - Cornell University 38
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* Who to contact:
— Mark Palmer for EC studies (map36@cornell.edu)
— Dave Rubin for LET work (dirlO@cornell.edu)
 Where to look:

— Main CesrTA Wiki Page:
https://wiki.lepp.cornell.edu/ilc/bin/view/Public/CesrTA/

— CesrTA Collaboration Meetings Page:
https://wiki.lepp.cornell.edu/ilc/bin/view/Public/CesrTA/CollabMeetings

 Many areas restricted to the “CesrTA Collaboration”
— Need to register for ILC Wiki

e Mailing List
— CesrTA Collaboration Mailings via the new mailing list
— Can subscribe from the main CesrTA Wiki page

July 8, 2008 ILCDRO8 - Cornell University 39
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 Would like to open up the remainder of the session for
guestions and answers

e A couple common questions have been:
— When can l/we participate in an experiment?
— Can l/we deploy experimental hardware?

e Dave and | are available to answer further questions...
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