e Present Status of the ILC Project
o and Developments

Marc Ross, (Fermilab)
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RDR ILC (2007)

Balanced effort: 3 Global Regions

International Particle Accelerator Conference 2011, San Sebastian, Espana
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H Outline: SCRF

« High Gradient Superconducting RF R & D:
— Cavities
— Cryomodules
— Industrialization
— System Test

Siting

Design Optimization
Beam Test Facilities
Next Steps

IPAC11 Monday 05 September 2011 Marc Ross, Fermilab
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Linac and Civil: 75% cost —

7'\’ & D objectives:
1) Transfer technology
2) Industrialization ..




Gradient: Primary Cost Driver
Linac and Civil: 75% cost I

. Feasibility DEMONSTRATED (2000 — 2005)

* Challenge: deploy and industrialize
technology in each region

Realistic in-kind cost models independently
developed in each region

Prepare for project approval process in each
region

R & D objectives:
1) Transfer technology
2) Industrialization ..




The ILC SCRF

PR * 9 cell 1300 MHz SW cavity
CaVltY- * Formed, welded niobium sheet
* 2.4 mm thick

* 1 mlong; 30 kg

Cryogen fill pipe

Coupler
Port

Order ©ORey.Hori
Mode Graphics by
extraction Rey. Hori



The ILC SCRF
Cavity (2):

Gradient Limits in
Vertical test:

* Field Emission

I
‘End Group’ of the
9 cell sheet metal
cavity

(19%)
* Q-slope (4%)
« (Other)

—

_Electron Beam Welds

]

Rongli Geng, Jefferson Lab




SRF: 1970 - 2011:

« Gradient progress: — High pressure, high purity
— Standardized recipe rinsing
— Electron beam welding _ _
— Purification (thermal conductivity) B Dlagnos.tlcs o
— Chemical polishing — Mechanical grinding
/tumbling: surface repair
mlﬁGIObal Installed Voltage (B=1) | SRFfor ILC Main Linac Value
| ~ ILcz?? C.M. Energy 500 GeV
' Beam Rep. rate 5Hz
S 10t SNs FLASH. Pulse duration 1ms
%  LEPAI . beam current 9mA
= TRISTAN, f : , _
2 | HERA,CEBAF/ Av.field gradient 31.5MV/m
E 10, ................. ................... .............. -+ /_ 20%
Iy A | | #9cell cavities 14,560
190 from Hasan éPadamsee—éSRF2011 #Cl'yomOdU|eS 1,680
oo B % |#RFunits(10MW Kly) 560
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N/

Standard Procedure Established for

Surface Processing

Standard Fabrication/Process

Key Process

Fabrication Nb-sheet purchasing
Component Fabrication
Cavity assembly with EBW
Process EP-1 (~150um)

allow twic

Ultrasonic degreasing with detergent, or
ethanol rinse

A 4

A. Yamamoto, SRF-110725

High-pressure pure-water rinsing

Hydrogen degassing at > 600 C

Field flatness tuning

EP-2 (~20um)

Ultrasonic degreasing or ethanol
(or EP 5 um with fresh acid)

High-pressure pure-water rinsing

Antenna Assembly

Baking at 120 C

Cold Test
(vertical test)

Performance Test with temperature and
mode measurement

Advances in ILC-SRF

Fabrication

Material

EBW

Shape

Process

Electro-Polishing

Ethanol Rinsing or

Ultra sonic. +
Detergent Rins.

High Pr. Pure Water
cleaning



'IF Standard Procedure Established for
1A Surface Processing

Standard Fabrication/Process »

Niobium:
* Refractory metal
— Extraordinary resistance to heat and wear

— Chemically inert

- Extremely ductile and soft (esp. pure Nb)

 Oxygen getter - contaminant
— Tempering process introduces impurity

* Prone to ‘cold weld’ with many metals

i or. P V\
N Baking at 120 C * |Ig _ r. Fure vvater
Cold Test Performance Test with temperature and elieldlue
(vertical test) | mode measurement

A. Yamamoto, SRF-110725 Advances in ILC-SRF 9



Vertical Cavity Test Results: 1995-2006

45

¢ BCP ACID ETCH
40

m EP ElectroPolish
—10 per. Mov. Avg. (BCP)

35 10 per. Mov. Avg. (EP)

N
(&)}

N
o

Eacc[MV/m]

Jan-95 Jan-96 Jan-97 Jan-98 Jan-99 Jan-00 Jan-01

. 103 cavities / 434 tests u u
. 4.21 tests/cavity average
0 LutzLilie DESY-MPY- DESY: Establishing the basic recipe

2.06.2006

Jan-02 Jan-03 Jan-04 Jan-05 Jan-06
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1500 MHz 7 cell
Processed using ILC recipe

Vertical Test;

12 GeV project cavities — to date

45

12 GeV Upgrade Production Cavities
Acceptance Test: Maximum Gradient

9/23/2010-7/7/2011

With and without
Helium vessel

[ =——

Cleanroom
contamination
event

J

JLAB 12 GeV Upgrade

Il(halfway)

Administrative limit set at 27 MV/m

I

Charlie Reece
Presented: SRF2011
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,"'E Production model: estimated yield

PDFs For Printing Archive Search Il: Home Subscribe Database — Ied by
Camille Ginsburg
(Fermilab)

The idea sounds simple enough: collect all the data that exist in the world on
cavities - nine-cell TESLA-style cavities, to be precise - including all tests,
manufacturers and achieved gradients and merge it into a comron format so
that all cavity professionals around the world can extract the data they need to
compare cavity performance and learn, &nvone who has ever set up a database
and tred to merge existing data sets into one knows: it's not that easy,
Haowewver, the ILC's accelerator experts have just decided that they will all use a
database systemn developed by DESY to set up the word's first global cavity
database,

The main driver behind this is a key ILC challenge called *wield” — an efficent
word for a concept that means sormething like 'the probability that cavities will
reach the required gradient'. 'Gradient' in turn means the energy imparted by a
cavity to electrons or positrons over the distance of one metre — a challenge at
the heart of the ILC, because a high gradient means efficient acceleration, which
means short acceleratars, which in turn means lower cost, Only good statistics
give a good picture of the yield, *That's why we are really after statistics, we
need this standardisation to be able to compare data from around the world
and provide reliable estimates of expected cavity performance,” savs Camille
Sinsburg from Fermilab, who is in charge of the ILC cavity database project,

July 2009

e

The ILC cavity-treating
labs (Fermilab, JLab,
EFLRE B dcrimlifa £ Bl dlcdenal'ol el §l il Wor ollfed werdlins - BDOE v 2AMGH [12 Civdlakl CDI’I‘IE”J DES\T’ and KEK:'
| agreed in July that they
would use the DEST
| I p database systern

Electropolished B-call cavitios

The new worldwide ILC cavity
database features only nine-cell, no
zingle-cell cavities like the one held
hu Camille Ginshorn in this nickirs.

e

L 1]

E 1]

| MOPCO085 Establishing High Yield for High-gradient Cavities Felix Schlander
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e Production model:

»>20

ALCPG 2011

estimated yield
Global Cavity
_ Vertical Test Result

Database — led by

Camille Ginsburg

(Fermilab)

July 2009

The new worldwide ILC cavity
database features only nine-cell, no

zingle-cell cavities like the one held
hu Camille Ginshorn in this nickirs.

MOPCO085 Establishing High Yield for High-gradient Cavities Felix Schlander



iIr production model:

o

100%
March 2011
o I I I
41 cavities;

1.75 tests/cavity average
>35 MV/m yield
35MV/m +/- 20% yield:

0%

>10

>20

56%
75%

>30 >40

estimated yield

Global Cavity
Vertical Test Result
Database — led by
Camille Ginsburg
(Fermilab)

" July 2009

The new worldwide ILC cavity
database features only nine-cell, no

zingle-cell cau
hu Camille Ginshorn in this nictirs

ries like the one held

| MOPCO085 Establishing High Yield for High-gradient Cavities Felix Schlander



iIr production model:

o

100%

Production Yield

50%

41 cavities;

1.75 tests/cavity average
>35 MV/m yield

35MV/m +/- 20% yield:

0%

>10

>20

March 2011

Sept. 2009

56%
75%

>30 >40

estimated yield

Global Cavity
Vertical Test Result
Database — led by
Camille Ginsburg
(Fermilab)

" July 2009

The new worldwide ILC cavity
database features only nine-cell, no

zingle-cell cau
hu Camille Ginshorn in this nictirs

ries like the one held

Eacc MV/m vertical test | MOPC085 Establishing High Yield for High-gradient Cavities Felix Schlander



e i
HH Quench limit;

« Typically one cell limits the entire cavity
— (other cells near nominal ~28-44 MV/m)
* Limiting defects:

— Fabrication-caused geometric irregularities 75-25
MV/m (0.2-1 mm @) at or near the equator weld:
» Observed and uniquely identified: Can be repaired

— > 25 MV/m: not correlated with observable features
* Diagnostic tools 2

MOPC111
IPAC11 Monday 05 September 2011 Progress of ILC High Gradient SRF Cavity R&D at Jefferson Lab
Rongli Geng




 Thermal/radiation mapping |« Camera:

— Carbon resistors and PIN diodes
Details of mapplng '

-----

cell

— EE@E'— Xo ot
SeCond -Sound

— Quench location




Local
Grinding:

Grinder head (6 mm)
(Scotchbrite pads)




Local
Grinding:

M Standard recipe yield (2010):
il- 35MV/m +/- 20%: 75%

Including repair of identified cell weld fabrication defects:

e 35MV/m +/- 20%: 90%

i+ (local grinding or tumbling)

Grinder head (6 mm)
(Scotchbrite pads)



Cryomodule

2006-2011: DESY CM prototype:
 KEK S1 Global | PXFEL1: <V>~ 32 MV/m

* Fermilab CM-1 2exceeds ILC target 31.5

« Desy 9 each MVim<
(XFEL prototypes)

Graphics by
— Rey. Hori
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DESY

IHEP Beijing

—ILC Goal 31.5 MV/m

|
1

¢ i

Module performance PX

Cavities gradient limits

-EL1

e FLASH 30MV/m
e XFEL goal

Cavity tests:
B . crtical
@ Horizontal (10Hz)
-'ﬁ..-"-"""' CMTB M5 (10Hz)
B CcvTB (10Hz)

(CW)

wery long CW

condiioning

e S e

-l'-;-i';-i;i;i;i;i;i;‘;‘;‘;‘;‘;‘;‘

1-AC129 2-AC123 3-AC15 4-7143

cavity

5?_1{]3 b6- 793

2]

l.-' ll

e
]
o]

[D. Kostin]

?EIDCI BAEJJE:

13.07.2009




ilr  S7 GlobalCryomodule (STF KEK)

B
o
!

M
o

Eacc,max [MV/im]
—
o

o F

o
o
II!II

...................

B VT Results B — ave. Eacc,max
B 1-Cavity Operation VT :30 MV/m
E ? 'E-EI'-.-'IJLIES [ Wi O EEJ ......... .g. ............... 1 Cav : 27 MVIm
F— 7 cav : 26 MV/m

D : Detune AES004 ACCO11 2108 2109 MHI-05 MHI-07

C : Coupler

30 June, 2011

FNAL

MHI-06 MHI-09

DESY KEK

NN

MOODAO02 S1-Global Module Tests at STF/KEK Eiji Kako




Comparison of CM-1 Cavity Gradients

FERMILAB
NML - 06.11

30 -
25 -

20<

15

Horizontal
[] Test

B CM-1 Test

10 -

E acc MV/m

Cavity #

Courtesy: Elvin Harms

SRF2011 B



il System Test: FLASH (DESY)

= LA W

New RF 3rd harmonic sFLASH +
gun accelerating module redesigned electron beamline
L yy | Operation with Gradient

Spread
— From single RF source

/ 7tn accelerating
module

Exchanged 1st

accelerating module /

Transverse deflecting
cavity LOLA +
spectrometer arm

« Specifically: achieving
constant gradients for each
individual cavity during

§ beam pulse

% — to within few percent
%l — close to gradient limits
m B Quench Limit

— ‘Effective usable gradient’

T ACCS7 modules at FLASH

have operating gradient
spread.around +/-25%

ILC PAC,Taipei, 20 May 2011 Marc ROSS, Fermilab



il System Test: FLASH (DESY)

= LA W

New RF 3rd harmonic sFLASH +
gun accelerating module redesigned electron beamline

L , « Operation with Gradient
!E]E = wwiz)| Spread

| System Test Facmty construction now underway:
NML (Fermilab) completion 2012
STF (KEK) completlon 2013

35.0 ; [ individual cavity during
» 31.5 MV/m.
§300 '__:Iz__‘_ beam pulse
% ' ' — to within few percent
%Izs.o — close to gradient limits
L

]

— ‘Effective usable gradient

N
o
o

15.0
ACC67 modules at FLASH

have operating gradient

- ~ » < 0 © ~ @ - o o < w ° ~ o
nnnnnnnnnnnnnnnn
uuuuuuuuuuuuuuuu
uuuuuuuuuuuuuuuu

<<<<<<<<<<<<<<<< 0
.. spread.around +/-25%

ILC PAC,Taipei, 20 May 2011 Marc ROSS, Ferm"ab
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T

Gradient (MV/m)
o

10F
5l Intended | |
: : : : Working
0 { | | | I ............... e ..................... ................. point | i
0 300 700 1100 1500 : : : : ; ;
Time (us) 1 2 3 4 5
Beam Current {mA)
- Example of flat gradient « Scan of beam current

solution achieved
= 4.5 mA beam

ILC PAC,Taipei, 20 May 2011

(bunch charge) around
working point

. Nick Walker | DESY MAC | 12 May 2011 bPage 18
Marc Ross, Fermilab 7



.'IF Achievements: SRF Linac — ‘FLASH’ (DESY)

1L (Sept 2009)

Metric Goal for ‘OmA’ study
Macro-pulse current 9 mA
Bunches per pulse 2400 x 3nC
Cavities operating at high Up to 38Mv/m

gradients, close to limit

Energy Stability 0.1% at 250 GeV (ILC)

Achieved (Sept 2009)
9 mA

1800 x 3nC
~2400 x 2nC

4 cavities > 30MV/m

<0.5% p-p (0.8 ms)
~0.13% rms (5 Hz)

Phase and energy stability achieved at 80% RDR baseline current

ILC Main Linac design
Energy / Cavities / avg. G 250GeV / 8K/ 31.5MV/m

TTF/FLASH (2009)

0.8 GeV /48 /16 MV/m

THPCO081 Status of the Free Electron Laser FLASH at DESY M. Vogt

Contribution: J. Carwardine, ANL

28




:|1m ILC-SCRF Industrialization Model

"o ILC Host-Lab
A

[ |
TechnicallCoordination
(for Lab- Il?.onsortium) -

Regional g . Regional
Hub-Lab: ; il Hub-Lab:

World-wide E,&...
Industry responsible for \
i ‘Build-to-Print’ manufacturing
| Includes:
Cavity/Cryomodule Fabricators
Sub-component Suppliers

Regioal Material Venders Regional
Hub-Lab: Hub-Lab:

~ Regional Hub-Lab: ™
C: responsible for
Hosting System

.............. : Coordination link

Test and =P :Procurement link



@ E.ZANG\LM@Europe

research
INstruments

3 Americas

¢ MITSUBISHI

A O\ HEAVY INDUSTRIES, LTD.

Our Technologies, Your Tomorrow

TOSHIBA

Leading Innovation >33

=)

=N

4 Asia Q O vowave

NC

T =l -y AT -] L=~

.
qualified
A
’v TERAEUERERAH
NINGXIA ORIENT TANTALUM INDUSTRY CO,,LTD,

Global Industrial Cavity

Fabrication Partners —

* (or soon to be)



3 Americas| o
EU-XFEL (at DESY):

O cavities in next few years

O': * (600 contracted for delivery -
before 2014) —
IE * 100 cryomodules to be assembled I
at Saclay
- gudniea

HITACHI
Inspire the Next -_ralﬁﬁﬁjl!ﬂlﬁﬁﬁ.c\ﬁ

ALUM INDUSTRY CO, LTD,

* (or soon to be)




il ne: Siti
HH Outline: Siting

Siting = Civil Engineering
— Tunnel configuration studies:

« Deep twin; Deep single; shallow construction; mountain
region

— Specific site studies (2) underway in Japan

— Interconnection between site topography and
HLRF

Design Optimization
Beam Test Facilities
Next Steps

IPAC11 Monday 05 September 2011 Marc Ross, Fermilab 32



Courtesy: A. Enomoto, M. Miyahara

,-'IE Mountain Region Tunnel
Configurations

11
m Global Design Effort - CFS

B ]:l:ﬁﬁﬂﬁﬂ) af )l—*‘;"} 8 Schemes : Case Study for MLT Cost Estimate

AR 4T

AR/ Ji T LT A 9T LT B TLT ME T LT

110809, A. Yamamoto ILC-SCRF-Global-Effort 33
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Linac Configuration Study - US

A

Twih Deep Tunnels

single Deep Tunnel

Twin Mear 5urfce Tunnels

Near 5urface Tunnel, At
Surface Gallery

Single Near surface Tunnel

EXCAVATION TBM TBM TIVIB TBM & OPEN CUT TBM
No. of TUNNELS TWO-TUNNEL ONE-TUNNEL TWO-TUNNEL TWO-TUNNEL ONE-TUNNEL
SHAFT 501 VARIES VARIES VARIES VARIES Soft [SURRY
COHESIVE 50IL - LOW
TUNNEL 50IL ROCK ROCK COHESIVE 50IL OR ROCK PERMEABILITY EATURATELD SAND B GRAVEL
SERVICE SPACE SECONDTUNNEL SURFACE BUILCHN G5 SECOND TUNNEL CONTINOUS SERVICE GALLERY AT CAMPUSES
ILC Technnlngy CHSTRIBUTEL RF CLUSTERELD RF CHSTRIBUTEL RF CHSTRIBUTELD RF CLUSTEREL RF
SIMILAIR TO ROR SAMPLE 5ITES ROR & CLIC RLR COUBNA ILC XFEL
ACCESS VERTICAL SHAFT VERTICAL SHAFT VERTICAL SHAFT VERTICAL SHAFT VERTICAL SHAFT
F G H
Enclosure in Open Cut, |Enclosure & Cont. Gallery in .
Enclosure in Open Cut
C rt V K hl T Cont. Gallery Open Cut
ourtesy:. V. Auchler, 1.
y . . ! OPEN CUT OPEN CUT OPEN CUT
Lackowski, T. Lundin ONE-TUNNEL TWO-TUNNEL ONE-TUNNEL
MNA MNA MNA
S0ILS VARIES S0ILS VARIES S0ILS VARIES
CONTINOUS SERVICE GALLERY|CONTINOUS SERVICE GALLERY) AT CAMPUSES
CHSTRIBUTEL RF CHSTRIBUTED RF CLUSTERELD RF
PROJECT ¥ PROJECT X 34
HATCH HATCH HATCH
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Courtesy: A. Enomoto, M. Miyahara
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. I - - - Courtesy: A. Enomoto, M. Miyahara
iC  site Geological studies - 2011
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,'"E Outline: Design Optimization

Design Optimization- Four ‘Top-Level’ Changes:
1) Allow gradient spread

2) Single tunnel main linac
Alternate HLRF schemes

3) Reduce beam power (number of bunches)

4) Central region — relocate positron source
(from mid-linac baseline location)

- Cost reduction ~ 12% total <
« Beam Test Facilities
* Next Steps 38




TLCC1: Gradient

* Accept £ £20% gradient spread
— VT accept up to 0.8x35 =28 MV/m = higher yield
— Operating gradient 31.5 MV/m avg. (10% margin)
— Accept the range 25<E_,__< 38 MV/m

* RF power capacity
— Additional 10-15% required

ILC main linac cavity R&D goal for
operational cavity gradient in
specification vertical test
Gradient in vertical test, 35 MV/m at Q0= 8x109, 35 MV/m at 90 % vyield,
including the 2nd pass average with spread < equivalent to > 38
+20% MV/m, average

Cavity-string gradient in 34 MV/m, average
cryomodule test

Main linac operational 31.5 MV/m at Q0 > 1x1010 average, with spread <
gradient +20%
IPAC11 Monday 05 September 2011 Mé@ﬁ@gg{%ﬁ{nipab 39 &



TLCC2: Single Tunnel

N 3 1H)

(C) RDR HLRF Tech.

Klystrons, Owver-moded

modulators waveguide Pulsed HV cables
TDR _ installed ~ etc. installed E'E'Ckl_"p installed
Baseline cryomodule cryomodule solution  cryomodule

IPAC11 Monday 05 September 2011

koo )L 25km g §E
HLRF solution

Distributed RF sources (DRFS)
Klystron Quster Scheme (KCS)
Accept site dependence
Both require R&D

Back-up solution

TESLA Tech. option in single
tunnel {e.g. XFEL-like)

Considerations of

Operations
Installation
Availability
Safety egress

: » Cost saving relative small
10MW Kiystron (~2%0 TPC)

LCETE 201V \W4lker, PAC-Taipei, modified 40 °



Distribution in S1-Global Project at STF/KEK Eiji Kako
MOPC155 Performance of the Micro-TCA Digital Feedback Board for DRFS Test at KEK-STF
Eiji Kako

;ﬁ;ﬁ";';'.-"-"“"'

DRFSYSAAROAYYRT Ly |Craphics by
DISTRIBUTED RF SCHEME KLYSTRON SYSTEM Rey. Hori

AEEEERACERSEERT 3 OORFEAR, EHF/— K7 SR LOVEEhERET 37 57 OV BRI SEShET, 12
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Klystron Cluster System Basic Layout

[ § 4
KCS *Main linac rf power is produced in surface buildings and
brought down to and along the tunnel in low-loss
surface rf power cluster building circular waveguide.

*Many modulators and klystrons are “clustered” to
minimize surface presence and required shafts.

*Power from a cluster is combined and then tapped off
in equal amounts at 3-cryomodule (RDR rf unit) intervals.

surface

'
4

WAVEGUIDE ||

accelerator tunnel
SYSTEM \ TAPOFFS SYSTEM \ TAPOFFS SYSTEM \\.

9 cﬁig; Ei E Ei !i H ACAVITIES QUAD 4CAVITIES |{ 9 CAVITIES 9 cmlﬁ i EE‘ gH Jacavimes quap scavities | 9 CAVITIES 9 CAVITIES [{ AdZevimies quap .

3 CRYOMODULES 3 CRYOMODULES 3 CRYOMODUI
31956 m 31956 m 37956 m

WAVEGUIDE WAVEGUIDE




Klystron Cluster Scheme Tests

. Resonantly power a 0.5 m diameter, pressurized (1 atm N2), 10 m long aluminum pipe to
300 MW TEO1 mode field equivalent in 1 ms pulses

CTO (Coaxial Tap-Off)

. determines
\ ing. !

C. Adolphsen
C. Nantista

Few hundred hours 300 MW
resonant power (1.1 ms, 5Hz)

350

ACTUAL CTO’s

w
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TLCC-3 Low Beam Power

* Reduced bunch num 2600 = 1300
— DR Circumference 6.4 - 3.2 km
— RF power 30-50%

« KCS:
« DRFS:

6.0 mA current, 1.6 ms RF pulse
4.5 mA current, 2.2 ms RF pulse

— Greatest cost reduction

* Luminosity®

[

&

— stronger focusing at IP
— travelling focus scheme (~30% gain)

— High risk (vertical beam control : <0.1 G, at IP)

* Full power~®upgrade
— modulators/klystrons
— second positron DR

IPAC11 Monday 05 September 2011

MOOCAO03 Updates to the International Linear Collider
Damping Rings Baseline Design S. Guiducci




TLCC-4: Positron Source Relocation

 Relocate undulator-based source at end of main electron
linac

— RDR location: nominal 150 GeV point
* Rationale:

— Consolidation of sources in central “campus” region
(environment etc.)

— Large energy overhead for driving source for E_ >300 GeV
— No need to decelerate the beam for E_,,<300 GeV

— Further integration with stand-alone conventional source
(AUX source) for commissioning/availability.

* Requires implementation of 10 Hz alternate pulse scheme

for E, <300 GeV

— Make use of reduce linac power to have separate pulse to
generate positrons

— Implications for RF sources and Damping Rings
« costincrease

— Some additional transfer lines and pulsed-magnet systems
required in central region (not incl. in cost estimate)

IPAC11 Monday 05 September 2011 Marce ROSS, Fermikab
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,"'E Outline: Beam Test Facilities

« Beam Test Facilities
— CesrTA (Cornell)

« Simulation and demonstration of electron cloud
mitigation in different field regions

— ATF2 (KEK)

» Tuning strategy convergence demonstration — 2012/13
« Demagnification demonstrated — FFTB (1995)

* Next Steps

IPAC11 Monday 05 September 2011 Marc ROSS, Fermilab
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esr-I-A (Cornell) Electron Cloud Mitigations:

:\ nra 'l'nrv for

Al v CU, SLAC
CU, KEK,
Cu v v LBNL, SLAC
TiN on Al 4 CU, SLAC
: CU, KEK,
TiN on Cu v v, X oL GG
Amorphous C on Al v CERN, CU
NEG on SS v Ccu
Diamond-like C on Al CU, KEK
Solenoid Windings v cu
Fins w/TiN on Al v SLAC
Triangular Grooves on Cu v LglElJI:,KSELIXC
Triangular Grooves w/TiN on Al CU, SLAC
Triangular Grooves w/TiN on Cu LBNL SLAC
Clearing Electrode v LBCI\LIJI:,KSEL}XC

v' = chamber(s) deployed X = deployed in CESR Arc, Jan 20411

| May 20, 2011 MOPS083 Update on Electron Cloud Mitigation Studies at CesrTA J. Calvey




Laboratory for Elementary-Particle Physics

Wiggler Observations

Electron Cloud Profile vs Energy

REAS™ €
RFA1 - Boundary between poles h b
RFAZ2 - Center of pole
RFAS3 - "Edge" of pole ] .
. 100
Electron i ) | 200
—= . 300
TG || —i Y 5/2/10 (C) Cloud 89 10 4 12 400 _
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A\ Cornell University

y Lo o ECANGERIFG Group Baseline Mitigation Plan

Mitigation Evaluation conducted at satellite meeting of ECLOUD 10
(October 13, 2010, Cornell University)

EC Working Group Baseline Mitigation Recommendation

Drift* Dipole Wiggler Quadrupole*
Baseline : : Grooves with : : :
Mitigation | TiN Coating TiN coating Clearing Electrodes TiN Coating
A_It_ernﬁte NEG Coating | TiN Coating Grooves YVIth TiN | Clearing Electrodes
Mitigation Coating or Grooves

*Drift and Quadrupole chambers in arc and wiggler regions will incorporate
antechambers
* Preliminary CESRTA results and simulations suggest the presence of sub-

threshold emittance growth
- Further investigation required
- May require reduction in acceptable cloud density = reduction in safety margin

« An aggressive mitigation plan is required to obtain optimum performance
from the 3.2km positron damping ring and to pursue the high current
option TUPC030 Recommendation for Mitigations of the Electron Cloud Instability in the ILC M. Pivi

MOPS084 Status of Electron Cloud Dynamics Measurements at CESR-TA M. Palmer ]




* ATF2 pseudo-IP Interference Fringe
peam size monitor optlcs
< 0 i A B N 300 =
| G NI il N ey
; Ny i o - =
il | Iy = - i = . 5
U NE 2 . e’ |
= December 2010
) e 5 Lol S
- i
e uz— SR 5 . T L. S I
= |
=i To 300nm ™ Beamgge (nm].

TUPC119 A Comprehensive Study of Nanometer Resolution of
the IPBPM Y. Kim



= ®o— December 2010 Data IP Tunlng
£ 1000
: sequence —
@
C
= S ATF2
Nl .- __Simulation with 100imodels
n XY= . Beam size regionk 10
= ny Chromaticity Cor.
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é’ 20 | 42 t0.8. de%( --30. deg
G. White o 5
SLAC Tuning Knob Iteration Step

Figure 10-1 : Performance of beam size tuning at IP. The experimental data
in December 2010 are plotted together with the expectations ones. First data
shows the initial beam size before any correction with the beam size
measurement by the IPBSM, and <x'y>, a'y, <xy>, n'y, T322 and T326 are
tuning knobs of horizontal angle, the vertical waist, coupling, vertical

dispersion, second order aberrations of haorizantal angle (T322) and
. . . TUPC016 Status of the ATF2 Lattices E. Marin
dispersion (T326), respectively. MOPO017 Latest Performance Results from the FONT5 Intra-train
Position and Angle Feedback System at ATF2 G. Christian



,-',lltj Outline: Next Steps 2012-15

 Two primary missions proposed:
— Accelerator Design and Integration:

* Incorporate new R & D results; develop options for
running at other energies; analyze site specific designs

— Coordination of R&D on improving the performance and
reducing the cost of the SCRF systems.

* Deploy SRF linac test facilities for value engineering
aimed at reducing the remaining cost risk and pursuing
higher gradient for ~1 TeV extension of ILC.




ip

Interim Report

ILC possible timeline

CY 2010 2011 2012 2013 2014 2015 2016 2017 2018
Baseline established Technical Design Report complete
, TDR reviews
ILC Technical design & R&D program | Site EOl's Site/host established
m—— K
Cost Elstimating SRF Isystem tests
I
Project Implementation Plan complete XFEL operation
Physics Run 1 Interconnect repair  Physics Run 2

I I
[ [ [

LHC Existence of low- Higgs energy
lying SUSY known scale known

I Timegap?
24-Aug-11 Global Design Effort 53

ILCSC -Mumbai




10 (some) ILC - related presentations
JLE IPAC11:

MOPCO085 Establishing High Yield for High-gradient Cavities Felix Schlander

MOPC111 Progress of ILC High Gradient SRF Cavity R&D at Jefferson Lab Rongli Geng
MOODAO2 S1-Global Module Tests at STF/KEK Eiji Kako

THPCO081 Status of the Free Electron Laser FLASH at DESY Mathias Vogt

TUPCO017 Civil Engineering Studies for Major Projects after LHC John Andrew Osborne

MOPC156 Operation Test of Distributed RF System with Circulator-less Waveguide
Distribution in S1-Global Project at STF/KEK Eiji Kako

MOPC155 Performance of the Micro-TCA Digital Feedback Board for DRFS Test at KEK-
STF Eiji Kako

MOOCAQ3 Updates to the International Linear Collider Damping Rings Baseline Design
Susanna Guiducci

MOPS083 Update on Electron Cloud Mitigation Studies at CesrTA Joe Calvey

TUPCO030 Recommendation for Mitigations of the Electron Cloud Instability in the ILC Mauro
Pivi

MOPS084 Status of Electron Cloud Dynamics Measurements at CESR-TA Mark Palmer
TUPC119 A Comprehensive Study of Nanometer Resolution of the IPBPM Younglm Kim
TUPCO016 Status of the ATF2 Lattices Eduardo Marin

MOPOO017 Latest Performance Results from the FONTS Intra-train Position and Angle
Feedback System at ATF2 Glen Christian
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