Accelerator Division
All-Hands meeting

November 30, 2010

Andrew Hutton
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Accelerator Mission

* The Accelerator Mission is to advance the capability of Jefferson Lab to
carry out world-class nuclear science and, more broadly, to develop
Jefferson Lab’s expertise in technologies associated with high-power
superconducting linacs to enable the mission of the DOE Office of
Science

* The goals to achieve the mission are designed to deliver results in five
strategic areas:

1 Support the 12 GeV Upgrade Project
2 Operate and improve the CEBAF accelerator facilities

3 Prepare the future evolution of nuclear physics experimentation at
Jefferson Lab

4 Enhance Jefferson Lab’s core SRF competence to support DOE Office
of Science projects

Attract and educate the next generation of accelerator scientists
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Budget

* This year’s budget is subject to continuing resolution
* Given the change in the House majority, budget is uncertain

e Could be 12 month continuing resolution
* Not very good (or bad) for operating budget
* Worse for 12 GeV Project (could be $16M shortfall)

e Could be a limited budget agreement
e Unlikely to be generous for operating budget
* Probably be acceptable for the 12 GeV Project

e TEDF will move ahead in all cases

e May have some minor delays
* QOur task is to maximize the effectiveness of the money we receive
* In addition, we are still seeking partners with money!
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Partnerships

|LC - International Linear Collider

e |LC has funded an R&D program at JLab to increase the
performance of superconducting cavities:

e JLab provides most of the cavity data for the Americas region
e Improved cleaning and assembly practices
e Electro-polishing process optimization
e Developing next generation processing equipment

e The last series of 10 cavities from Rl (ex-Accel) met all of the
ILC criteria, including 90% yield with second processing

* Results are being applied to all superconducting cavities
* 12 GeV has adopted electropolishing for the C-100 cavities
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Most Recent 9-cell Results at JLab
6 cavities built by ACCEL and 6 by AES

12 cavities processed and tested (1K) at JLab since July 1, 2008
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Partnerships

FRIB - Facility for Rare lon Beams

» S550M project at MSU funded by Office of Nuclear Physics
e Will accelerate heavy ions for Nuclear physics research

* Jie Weiis new Head of FRIB Accelerator Division at MSU

* He was involved in SNS Ring production at BNL; then went to
China to design the Chinese SNS

* He visited JLab on his first official day on the job

e We are negotiating prototyping and processing the half-
wave superconducting RF cavities

e \We have asked the ATLAS Group at ANL to take
responsibility for the superconducting quarter-wave cavities

e These cavities are a new design for us and will require a lot
of development work

* This is exactly why it is good for us! @ém
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FRIB Superconducting Cavities

= 52 cryomodules required for FRIB driver linac
= 4 main cryomodule types
= 3 matching cryomodules

= 344 cavities required
= 4 cavity types

= 79 solenoids

QWR, 80.5 MHz, beta=0.041
oHeo OoR®

QWR, 80.5 MHz, beta=0.085 i i

OO O-O"A-O- O OO QWR 80.5 MHz QWR 80.5MHz  HWR 322 MHz HWR 322 MHz

Beta=0.041 Beta=0.085 Beta=0.29 Beta=0.53
HWR, 322 MHz, beta=0.29
CROR0SE g g g @ = Cavity
HWR, 322 MHz, beta=0.53 B - Solenoid

[ Facility for Rare Isotope Beams
R 1 U.S. Department of Energy Office of Science
j Michigan State University




Partnerships

Project X - Facility for Rare lon Beams

» S$1-2B project at Fermilab funded by Office of High Energy Physics
* Will accelerate protons for kaon, neutrino and muon research
e Awaiting CDO (first step in approval process)

e |nitially had 325 MHz superconducting spoke cavities at low
energy followed by 1300 MHz superconducting elliptical cavities
at higher energy (based on ILC 9-cell cavities)

e Bob Rimmer proposed an intermediate 650 MHz stage
e We have received funding for a prototype
e Not clear whether we will be responsible for production

e We have had some initial discussions on the spoke cavities
e Qurrole is not yet clear
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Project X 650 MHz Cavity Design

Project-X 650 MHz cavity
operating regime: 16-19 MV/m

electron impact energy (eV)
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Partnerships

SNS-PUP - spallation Neutron Source Power Upgrade Program

* An energy upgrade to the SNS, adding 10 new cryomodules with
a total of 40 cavities

* SNS has officially requested estimates from us for various
options

e All new cavities (our preferred option)

* Would be a new shape optimized to reduce multipacting
e Re-using 20 spare cavities

e The niobium used for the end groups limit performance
 Redesigning the HOM damping

* We expect to get the contract

e Dates for production are still unclear
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SNS-PUP Cavities and Cryomodules

3=0.81 Specifications:
E.=15.8 MV/m, Q> 5E9 at 2.1 K

High beta (b=0.81) cavity

S 8 o

Field T = HOM
Probe \ 4 E@ e 8 il  Coupler

HOM
Coupler

Fundamental Power
Coupler

10 Cryomodules
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Partnerships

e ESS - The European Spallation Source at Lund, Sweden
 ~€1B project to produce a 5 MW proton beam
e Uses spoke cavities and elliptical superconducting cavities

e Two labs outside of Paris, France (Orsay, Saclay) are responsible
for the superconducting cavities (Cost Account Managers)

 We have had many interactions with the ESS directors
e They visited here in July — gave a Colloquium
e Video conference in October

e Visit from IN2P3 (French equivalent of ONP/OHEP) in
November, including Director of Orsay

» We are expecting a visit here from the two CAMs in January
e Budget for a prototype has been promised in FY10
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Y s LINAC layout

LEBT RFQ MEBT DTL Spoke Low B High B Upgrade and . )
{sw"‘eﬁmmH H 2,5mH H 52m # 57,5m ﬁ 215m ﬁ HEBT 100m HIT‘“‘"“,

75keV 3MeV SOMeV 200MeV 500MeV 2500MeV
& S S S
- 27m - 325m - 100m -

Length (m) Input Energy Frequency Geometric B # of

Sections

RFQ 4 75 x 10° 352.2 1

DTL 19 3 352.2 - 3 ~ 300
Spoke 52 50 352.2 0.45 14 (3c) ~
LowBeta  57.5 200 704.4 0.63 10 (4¢) ~
High Beta 215 500 704.4 0.75 19 (8c) ~
HEBT 100 2500 - - - -

M. Eshraqi and A. Ponton, ESS



Spokc cavities

SPALLATION
SOURCE

mm=p NMost of the spoke cavity tests were performed in vertical
cryostat. Only a few were done in an accelerator-like

configuration.
mmp Tests with beam have never been performed !

BUT expected (and partially experimentally proven)
performances are worth it !

EURISOL

T8 Design Study




SRF Funding History

(includes overhead)

SRF Funding by B&R Source to end of FY2010

16,000 .
3 Total adjusted for
@©
® 14,000 CPI as of 2010
2
[
12,000
10,000 .
P Indirect
8,000 - SNS for KB-NP
6,000 -
4,000 -
2,000 -
: eV, TEDF
0 -
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mmmmm \P(39)- Construction (12 GeV & TEDF) mmmmm NP(KB)- Nuclear Physics (incl ARRA)
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mmmmm AR- Funding from other DOE Labs = \W/FO Defense
mmm— WFO- FEL & NAVY WFO- CRADA, Industry technology Transfer
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SRF FTEs Showing Growth in WFQO

Planning

“ All Other WFO

¥ Future NP Projects (FRIB, EIC)

W12 geV

“ NP Funded - Admin, Safety,
Infrastructure CEBAF, C50, TEDF
Transition



|||‘

TEDF - Technology and Engineering Development Facility

* We have developed a business plan based on restoring original

* Production capacity equivalent to:

CEBAF SRF capacity — manufacturing (~75%) and R&D (~25%)

e 2 cryomodules per month
e 16 multi-cell cavities per month

* New TEDF Building is designed around this capacity

Test Lab (refurbished)
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SRF Facilities in Chemistry, cavity

TEDF Project treatments, and
| support areas

Advanced Conceptual Design
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M{IC MEIC

* CASA continues to design a Medium Energy Electron-lon Collider

* The Electron lon Collider Advisory Committee (EICAC) reviewed
the designs from BNL and JLab a year ago

e We were (legitimately) criticized for lack of a complete design
* A new design phase was initiated
* The basic parameters were revisited to be less extreme
 We established a wide group of collaborators
e Spent a lot of effort to integrate all of the pieces of the design
* |invited two experts (friends) for an “internal review” in October

* The report was very encouraging

 We are now working hard to complete the design before the
next EICAC review

Users and staff have strengthened the physics case
> ) EIA
Jefferson Lab @ 3



MEIC : Medium Energy EIC

prebooster

lon
Sources
~— 1
. SRF Linac
medium-energy
IPs
Q. O
Low-to-
medium
colliderring ‘
polarimetry [
low-energy IP
e

Three compact rings:

* 3 to 11 GeV electron

injector * Up to 12 GeV/c proton (warm)
* Up to 60 GeV/c proton (cold)

12 GeV CEBAF

.!effergon 1) @ EJSA



Detailed Layout

Prebooster lon
source

Big booster

(up to 12 GeVle) warm ring

1 Linac
3 Figure-8
rings stacked "~ <— 60 GeVlc proton
vertically | collider ring
cold ring

Medium energy P with

) ) electron ring
horizontal crab crossing

injector

12 GeV CEBAF

._Ieffers’fbn Lab @ &4



High Acceptance Detecto
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12 Gev Upgrade
FRIB

EIC
Physics Case

NSAC LRP
CDO

Machine
Design/R&D

CD1/D’'nselect

CD2/CD3

Construction

2010 2011 2012 2013 2014 2015

EIC Realization Imagined

2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
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Summary

e Thisis a time of world crisis
e Many labs are laying off staff (some voluntary, some not)

* JLab has a funded Upgrade
» Jlab has a proposal for a collider to follow the Upgrade
* JLab has a S70M new building under construction

* The Accelerator Division is actively developing partnerships
 Initially focused on SRF Institute
e Other Groups will become involved

* |n ordinary circumstances, | would say that we are doing well
* Looking at the rest of the world, JLab is on a roll!

.!effergon 1) @ gJSA



Agenda for the Meeting

Accelerator Operations Arne Freyberger
C100 Project Status John Hogan

Six Month Down Planning Fulvia Pilat
Accelerator Seminars Anne Marie Valente
Closing Andrew Hutton
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CEBAF Operations Project Details Summary
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CEBAF Operations

Arne Freyberger
Accelerator Operations
Accelerator Division

Jefferson Lab
CEBAF Center Auditorium
10:30am

November 30%, 2010

" APF Accel. Operations November 30t", 2010



CEBAF Operations Project Details Summary
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© CEBAF Operations
o FY10 Budget
e FY10 staffing
@ Constant Scenario Plan Z
@ FY11 Schedule r
@ FY11 startup
@ Schedule ") , 0
msrlwmll

© Project Details ‘ 1’//1

© Summary
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CEBAF Operations Project Details Summary
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FY10 Budget: Overview and Status

FY10 was the first year since FY08 that did not require any cuts to RSR or AIM
Projects. That is, FY10 was the first year in a while where every project
received funding at the requested level.

All procurement dollars were effectively spent in FY10. A mid-year adjustment
to some plans allowed for funding of several unfunded priorities projects.

@ It is important to fill out unfunded priorities projects!!! Just in case funds
become available.

Labor Status
RSR required 8 fewer FTE in FY10 compared to FY09.

| A\

RSR required 4 fewer FTE in FY10 compared to the plan.
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FY10 labor charges compared to FY(09

RSR and Improvement Hours

2500 T
FY09
FY10 scaled for full year
2000 A R
Project mode staff
> FY10 drop due to 12GeV project work
5 Expect a larger shift of staff in FY11
o 1500 |- Expect knee to move to the left in FY11 T
i
©
S
o 1000 - [ R
Ig Org mode staff
100% on RSR
500 + g
O Il Il
0 50 100 150 200 250 300

Arbitrary Number

FY10 program executed with 8 FTE less than the FY09 program. J




CEBAF Operations Project Details Summary
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FY10 Beam Delivery & Accel. Improvements Staff

Lab
Management

Engineering
Management

[ I I ] [ ] 1

Management

Accelerator i ing| Cr M
Operations | CASA ‘ | Source ‘ ‘ SRF | Support | Engineering
I I I I I I |

Beam

Delivery: 40.8 FTE 1.0 &R 12 30.5 16.3 17

WBS: 1.04.02

Improvements | 0.4 0.5 0.0 10.3 03 1.0 0.5

WBS: 1.04.03

@ Slightly under 100FTE on Beam Delivery, drawn from Accelerator and
Engineering divisions.

@ Slightly more than 250 distinct individuals work on Beam Delivery and
Improvement projects in FY10!!
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FY11 & FY12 Constant Effort Scenario

3.5% growth per year

Weeks of operation in FY11 & FY12 is limited by the 6-month and 12-month
shutdown during these years. Schedule is presently not driven by budget issues.

FY10 FY11 FY12
Weeks of Beam Delivery 35 28 27
Power (M$) 7.6 7.3 7.6
Cryogens (M$) 17 17 1.8
Procurements (M$) 2.8 2.2 2.7
Accelerator FTE 47 46 47
Engineering FTE 49 40 30
AIP(MS) 1.1 11 11

e FY11/FY12 Engineering staff moves onto 12GeV project.

@ Less money for stuff in FY11. We'll have to work hard get our AWP to fit
within the target.

This slide represents the plan circa July 2010. FY11 budget is still not finalized.
Presently we are operating under a continuing resolution at FY10 levels until
February 27t". Expect (hope) for an extension of CR into 2011.




Fall2010 Startup
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Hall ABU Trends

Fall2010 ABU and Accelerator Availability:
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fluctuations during Spring 2010 run. 0 L L
0 1 2 3 4 5 6

7 8
Week Number

100 T

Fall 2009: Spring 2010:

100

Accel Avail
A ABU

' " Accel Avail
AlhBU
1 B/ABU
8 /\/ cA 80 BU ——
60 60 //
20 | /

0 2 4 6 8 10 12 14 16 18 0
Week Number

Availability or ABU (%)

Availability or ABU (%)
~
?
L /
~_
\

Wl
W
N



CEBAF Operations Project Details Summary
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Fall2010 Running has been Robust!

A typical daily FSD plot at 5.6GeV. RF

A randomly selected great day this fall  trip rate has been consistent below 2
with all three halls using the beam!! trips/hour.
Nov 08, 2018 Day 8 Nov 08, 3010 Owi FSD Summary ol
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maining 6GeV CEBAF Schedule!!

FY11:

Now—Dec 23" 2010: CEBAF Operations
Hall-A DVCS
Hall-B TPE
Hall-C QWeak

Jan. 3 2011 —Mar 31t 2011: CEBAF Operations
Hall-A N-A, D Threshold, - - -
Hall-B TPE, HD-ICE install
Hall-C QWeak

Mar 31" 2011—Friday May 13t 2011: Tentative CEBAF
Operations

Depends on the FY11 Budget.

Hall-A E07-006, E08-014
Hall-B HD-ICE
Hall-C QWeak

Fulvia will present more details on this later.

o LCW upgrade, no LCW for majority of down.

PSS upgrade

NE Stub tie-in. Hello Hall-D!

West Arc Dipoles pulled, modified, mapped, reinstalled.
2 C100 cryomodules installed and commissioned.
Positron experiment in Injector.

o
o
o
°
°
@ g2p installation

FY12: Tentative

o Recover CEBAF after the long down and major surgery.
o BBU and beam tests on the new C100

. 19t 2011 — Dec. 22" 2011: CEBAF Operations
Hall-A g2p

Hall-B HD-ICE

Hall-C QWeak

Nothing planned

Jan. 5% 2012 — Monday May 13" 2012: Final 6GeV

CEBAF Operations
Hall-A g2p, Protron FF
Hall-B HD-ICE
Hall-C QWeak

@ The end of 6GeV operations.
o Start of 12month shutdown for 12GeV upgrade.
o Did someone say party!




CEBAF Operations Project Details Summary
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Project Details

© CEBAF Operations

WORW\ I’T’S

© Project Details 14 G:::AJDZEMC:\:
e CED
@ cebaf.jlab.org
@ Positrons

@ Injector Upgrade

© Summary
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CEBAF Element Database (CED)

@ Single resource for complete description of the installed CEBAF elements.

o Change from a system/task oriented view to a more holistic CEBAF
machine view.

o Conflicts with other systems will be easier to flesh out.

_ Proposed State of Information Flow

[
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CED In Action: http://ced.acc.jlab.org

(CEBAF Element Database.

oral

Jefferdon Lab ‘ ) } @ Requirement is to have CED

) complete and populated with the
6GeV CEBAF elements by the end
of 6GeV operations.

@ Goal is to have all the
infrastructure, all the modeling
critical elements in place by the
start of the final 6GeV run: Nov.
2011.

@ Magnet work and C100 installation
this summer will serve to test the
transfer of information into CED.

Team of Joyce, Keesee, Laurieu, Slominski working hard to make CED a reality.
Everyone can help by responding to their requests for information in a timely
manner.



CEBAF Operations Project Details Summary
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.
http://cebaf.jlab.org
| B cesar | The worid's best electrons [ | -

Contact informaion
« Crew Chief
269-7050 (control 12 o shift Swing
room)  Hall A@) Hall B(S) Hall €
b AT e dm CEBAF Program:
« Program Deputy i u L Hm3 MCC Crew Chief:  Freeman
3 ) £
876-7997 (cell) i Lot MCC Operators: McCaughan, Richardson
6328 or 6349 H 1® o Announcements:
« Hall B Counting g i " 1 e i
House 1. | I
5247 2 o
* Hall C Counting ; ‘ ab |
House 100 B L 100 G0 U0 R0 100 20 20
e ol Nor® NS N Ko N R @ o o
Tine
« Radeon
S inii ATy T— ol Btompe) [RTpr—

Recent Elog Entries

« Program Information « RE: Hall C target change to Empty Target
« Hall Status (SWIS) « Bypassing 2L07 due to comm fault

© Schedules & Planning « Hall C target change to

 Operations  AutoLog - Unmasked Hall C Fast Raster

* Hall C Raster has been set to X= 12.0 by Y= 12.0
R AutoLog - Masking Hall C Normal Target

« ATs o HA3HO9A/B harp scans

« Hall B - Procedure: Changing Radiator

© HYST AREA 3-0 Cycles Magnets for LEM

« Autolog LEM South Linac

+ Interlock Change Added: FSD Masked

* HYST AREA 3-0 Cycles Magnets for LEM

Jeffersonlab .., . th
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Polarized Positrons Source Development

@ Novel approach to polarized positron production, that makes use of the
high current, highly polarized electron beams at CEBAF.

@ Joe Grames the lead on this project.

@ Goal is to perform the installation and make measurements during the

six-month down.
o Installation and measurements will only go forward if they can be done
without having a negative impact on the other 6-month activities.
[ Beam terminates in “usual” injector places... ‘

Ideal: 8MeV & 10uA
Minimum: 5 MeV & 2uA 1” aluminum blank flange
5W dump

[ 7 Pasmcemely

IDL2D00 Spectrometer Dump
1kW dump

X

A
Faraday Cup #2
1kW dump
1mm thick A
Tungsten foil Trahick
New Faraday cup Tungsten foil Radiation shield wall
100W or 1kW dump

| ..orin “new” positron experiment. |




CEBAF Operations Project Details Summary
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e on the CEBAF horizon?

Physics potential of 4GeV CEBAF was greatly enhanced by:

@ the introduction of polarized beam and continual improvement in the beam
polarization from 30%—85% or slightly higher.

@ Increase in 5-pass beam energy from 4—6GeV.

12GeV beam properties highly constrained:
@ Energy and Current are well constrained in the 12GeV era by the design
and IMW site power limit.

@ Beam polarization presently at the high 80% will be difficult to improve
and gains from any improvement will not be overly significant.

Integrating a polarized positron source with the 12GeV CEBAF will increase the
physics reach of the 12GeV program. In may be the only way to go beyond the
present physics scope

[
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Full Energy Injector

12GeV Compatible Inj. Upgrade Upgrade the 65MeV injector to 125MeV
injector compatible with 12GeV CEBAF. Optimize warm RF and %
cryomodule section so that it is optimized for the new 200kV capable gun
and 12GeV parity experiments.

Increase Gun Voltage
from 100 keV to 200 keV

Lowers the space charge
effect to achieve higher

beam currentin the early
injector

Chopper

New Cryounit with new SRF
design

Eliminates the x/y coupling
and improves and simplifies
the Parity Quality beam setup.

Cryounit
Buncher Capture M
ANA AR AN | | N - {
;Q‘ A . Bunchiength | |
g %S 8 FC#1 Cavity
L sa 2 !Y
§8 2
Gun#3 £ 2
2 a < 500 keV Dump
Ly

Forz WA WWAWW

Increase the injector final energy
from 45 MeV to 123 MeV by

upgrading the Cryomodules
To achieve the 12 GeV injector
energy requirement

5 MeV Dump \l Synchrotron Light Monitor

Cryomodules
MMM MMM

Injection Chicane

45 MeV Dump/Spectrometer

Add a second 90 deg Wien
Filter

Enables 180 deg electron
spin flip as required by
Parity Quality experiments

Integrate Capture into the Cryounit
Simplifies the acceleration process

and lowers the RF power.

Kazimi is leading this effort. Design effort includes help from Hofler, Law,
Hannon, Marhauser, Mammosser



CEBAF Operations Project Details Summary
00000000 000000

Accelerator Operations Summary

FY11 CEBAF Operations off to a great start! )

@ One long run from Sept. 25" 2010 to May 13 2011.

@ (50 program completed, resulting in a robust RF system with headroom to
spare!

© QWeak taking data!

@ Start of the six-month down, May 2011.

@ Estimated ~9 FTE of Eng. support will move onto 12GeV project.
Engineering needs to carefully evaluate their FY11 staffing modules to

make sure that staff are properly distributed over the AWP /service provider
requests.

@ Procurement budget will be more constrained than FY10 budget.

[
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Thank You for your time and attention.
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12 GeV Cryomodules

John Hogan
SRF
November 2010

Jeffergon Lab

® Thomas Jefferson National Accelerator Facility




Outline

e Scope
e Schedule
o Status
— Design
— Procurements -
— Assembly g
— Testing & Installation |
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Scope

« Develop, Design, Fabricate, Install and Check-out
— 10 Cryomodules (5 each linac)
— Increase linac acceleration by 0.5 GV/linac

— Average installed performance
e 100 MV/cryomodule; < 300W @ 2K

._leffer&m Lab @ Tg



12 GeV CEBAF D

Upgrade magnets
and power

/ supplies

20 cryomodules

Add 5
cryomodules Two 1.1 GV linacs

New cryomodules get new rf zones

._lefferé?:m Lab @ Tg



12 GeVV UPGRADE SCHED

—
FYO4 | FYO5 | FYO06 | FYo7 | Fros | FYos ,lﬁ'u’ FYi1 | FY 1z
Activity Mame o~
1|2|3|4 1|2|3|4 1|2|3|4 1‘2‘3‘4 1‘2‘3‘4 1|2 3|4 1|2|3 4
Critical Decisions 0 1 25 03

Accelerator including Civil I

Hall D including Civil [

Hall A [

Hall C I

Hall B [

——— RE&D

R | ACD Effort
T PED Effort

Civil Construction
| Procurement & Assemble
| Installation & Checkout
I Beam Commissioning

FY 04 FY 05 FY 0& FY 07 FY 08 FY 09 FY 10 FY 11 FY 12 FY 13 FY 14 FY 15
1]z]a]a|1]2]3]4]1]2] 34| 1]z]z[4]1]2]=]4[1[2]a] e[ 1]2]a]4] 1] 2]z a1 ]2 3] 4] 1] 2] 32 [1]2[z]4] 1] 2[3] 4
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Baseline Work Plan Coordinated with TEDF & SAD

2010 2011 2012 2013 2014
[J]als[ofM[o]a[FIM[almd]d[alS oMo J]F[M[alMd[J [AlSTEIM[D[J]FM[aM]Jd]alS[o[M]D [ J]F M2 M[J[J[a]S[D]M]D [J]F [M]a]M]J

Prgetirement
P Test Lab
Cavity Oualification & String Assembly Renovatl on

Cryomodule Assembly

Acceptance Testing

Now e

Cryomodule Installation

SRF Facility Downs & Commissioning
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C100 Cryomodule Design - Cavity System

Warm tuner
actuator not
shown

_,

RF reference
probe
Fundamental
Power Coupler
(FPC)

HOM coupler (2)

SST helium
vessel Warm ceramic
RF window ~ 6

Cu-plated
waveguide
between RT and
2K

Jefferson Lab @ Ty



HOM Damping
« Anaysis& Design - Marhauser & Wang

— Incorporated Optimized Warm-to-Cold beam pipe
transition

Jefferson Lab



Validation of Design

Final design was tested in “ 1/4 cryomodule” which isreferred to as
the Horizontal Test-Bed (HTB)

*Functional verification of design
* Céell shape
* End-group thermal
* HOM couplers
*Helium vessels
e Tuners
* Double rf windows

Cutaway of Y4
Cryomodule
(HTB)

._leffer&m Lab @ Tg




Results from HTB & VTA Tests

* Re-confirmed HOM damping meets specification
 Agreement between HTB and VTA

1.00E+03

Dipole HOM Impedances Budget for 12 GeV Upgrade = 6.2¢8 Ohm Dipole HOM Impedances Budget for 12 GeV Upgrade = 6.2e8 Ohm

1oeses S| [ C100-1 (HTB) /| = C100-2 (HTB)
B C100-1 (VTA) /| ® C100-2 (VTA)

1.00E+07 <

Dipole Mode Impedances (Ohm)

1.00E+02

1.00E+06
1.00E+05 [ I -
1.00E+04 J— [ | I 1 | [ |
1.00E+03 4 —— — B —
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Electro-Polishing (EP) Included in C100 Cavity Processi

» The EP process has proven to be very effective with regard to lowering the rf
heat |load at 2K. (Higher Q,)

* Improvement at higher gradientsis substantial

BCP BCP plus light EP
1.E+11 1.0E+11
| + LL002
| e LLOO3
+ HG003
e HG007
A C100-2
1.°E+10 v 1.0E+10
o o
g e ® LLOO1BCP+EP |
m LLOO2BCP+EP [—
© LLOO3BCP+EP |
T=2.07K ¢ C100-1BCP +EP |—
T=2.07K W R100-1BCP + EP
1.E+09 P e |
0 5 10 15 20 25 30 35 0 5 10 15 20 25 30 35
Eacc (MV]m) Accelerating Gradient (MV/m)
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Cryomodule Procurement Status

*Cryomodule Procurement Status

o Cavities: 46/86 received
» \Waveguides: 55/88 received
e Helium Vessels: 16/90 received
e Space Frames: 3/10 received
 Tuners:

— Cold Complete

— Warm - First Article received
e Helium Headers: Complete
e Thermal Shield: 7/10 received

e Magnetic Shield:
— Cold -4/10 Received
— Warm - First article due December

e Vacuum Vessel 3/10 received
 End Cans 3/10 received
*Cryomodule Assembly
s First cavity-string due December

Jefferson Lab



12 GeV Cryomodules FY10/11 FTEs
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ook Ahead

e Wrap-up Procurements
— QA Recelving inspections and logistics
— Subcontract management of final details

e Begin Assembly
— Cavity String Assembly
e First String Dec 2010
— Cryomodule Assembly
— Acceptance Testing
— Installation &
Check-out

.;effersfbn Lab @ T



Accelerator All Hands Meeting
Six Month Down Planning

November 30 2010
Fulvia Pilat
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The Challenge

Six-month shut-down (6MSD) -> first long term
iInterruption of operations (Mid May to Mid November
2011) to start installation for the 12 GeV Upgrade

Twelve month shut-down to start in 2012 to complete 12
GeV installation

CHALLENGE:

 Huge scope of work during the 6MSD lab wide (will
qualify...)

« CEBAF must work in 6 GeV configuration

Immediately after the 6MSD to allow completion of
the 6 GeV physics program (including Qweak)

.jeffers)nn Lab



Aerial View of Accelerator Nov. 2010
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L ab-wide intgration

The Laboratory management response to the challenge has
been to create a structure to provide lab-wide
integration during the preparation phase and through the
duration of the 6MSD

Implementation:

e Appointment of a Lab-wide 6MSD Coordinator
(Previously known as 6MSD Czar/Czarina....©) reporting
directly to Mont. Project structure with PM support.

e Creation of a 6MSD Team, with representation from all
area of the Laboratory having work planned in the 6MSD,

responsible now to prepare and later to overview the
6MSD

.jeffers)nn Lab



Status

Team assembled in September 2010
Weekly meetings since October 1st

|dentified and updating of Scope of Work

|dentified and updating List of Issues

Produced 6MSD Integrated Schedule (from 12 GeV P6)
Created a 6MSD WEB page (under PM page)

Working presently on issues requiring immediate attention
and on resource allocation (RPM, ES&H, Facllities)

.‘leffer%nn Lab



Theo6MSD Team

6MSD Coordinator
6 GeV Accelerator, Maintenance
6 GeV Physics

12 GeV Accelerator
12 GeV Integration
12 GeV Civil

FEL

Engineering
Faclilities, TEDF
ES&H

PM

Schedule

WEB page, support

Fulvia Pilat

Steve Suhring

Rolf Ent, Javier Gomez
Leigh Harwood

Diane Napier

Rebecca Yasky

Bob Legg

Will Oren

Rusty Sprouse

Keith Welch

Lyn Wells

Jim Gordon, Pat Collins
Christine Hummel

.‘leffer%nn Lab



ScoEe of Work -1

6 GeV Accelerator

e Accelerator Maintenance jobs (ATLis Tasks)

* Positron source, installation, test with beam

PSS upgrade for new SLinac RF zones, testing and certifications

6 GeV Physics

Hall A

» Installation of G2P experiment

» Polarized target and infrastructure work by Hall A & users
« Beam line chicane (Eng. & Acc. Divisions)

Hall B

« HDice target on pivot (before 6-month shutdown)

Hall C

* Possible re-work needed for QWeak (impact unknown)

e (Partial) SOS removal work in Hall C

.jeffers)nn Lab



ScoEe of Work - 2

12 GeV Civil

*Tunnel connection at the Hall D site

L CW upgrades at the North and South Access Buildings
2 new penetrations into the existing Accelerator Tunnel
eInstallation of green wall on top of tunnel extension

12 GeV Accelerator

Baseline — Upstairs

Complete 2 RF zone installation plus 8 partially complete

eInstall CHL compressors, cold box, instrumentation and controls
*PSS for SL ready for operation of new zones

Baseline — Downstairs

*Remove, refurbish, measure and install 112 dipoles in Arc 2,4,6,8
Install Arc 10 (28 dipoles and 27 girders)

Install and checkout 2 new cryomodules

*Cryomodule test with beam

Stretch

*Remove, refurbish, measure and install 64 dipoles in Arc 7 and 9
Install and checkout 1 additional cryomodules.

.jeffers)nn Lab



ScoEe of Work -3

12 GeV Physics
« No 12 GeV scope of work in Halls A B C, only Hall D

« Test of solenoid modules at the TestLab, November 2010 to August
2011

FEL

 FEL plan is to run as user facility for BES throughout the shutdown
* Installation of R100 cryomodule in FEL? Time scale May-June 2010
Facilities

TEDF

e Construction of TED and Test Lab Addition will be underway.

* Should be complete at the end of the down

« TED and Test Lab Addition system commissioning

« SURA Road & Onnes not open to traffic

« Removing Test Lab materials prior to the down

* Relocating Injector Test to EEL

.jeffers)nn Lab



ScoEe of Work -4

Facilities

Maintenance

» Accelerator Down Maintenance

* Accelerator Site Transformers

e 40 MVA Vacuum Breaker

« Cooling Tower Maintenance

e Flush fire suppression ring header in Hall C
« Design Hall B dome fire suppression system
* Repair Hall C Beam Dump Sump

« Tunnel Penetration Repair (Prototype)

« MCC A/C & Roofing Replacement

 New South Access LCW System Construction (Serving FEL)
 Repair FEL Stairwell Leaks

* Access Control System Replacement

.jeffers)nn Lab
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Resour ces

Complete scope of work, and schedule - identify
resources

* Integrated schedule will be continuously reviewed by
all project leaders for consistency and prioritization

e Engineering resources are already being reviewed
and will continue to be so with the help of a new
mechanism (RPM, Resource Prioritization Meeting
just being set up by W. Oren and A. Freyberger)
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6 Month Shut Down (6MSD)

The purpose of the 6-Month Shutdown meeting is to establish a path forward to manage the upcoming 6-Month Shutdown, beginning in
May 2011, by combining the needs of the 6 GeV Program, the 12 GeV project, the FEL program, and other laboratory priorities.

6MSD Integrated Schedule

http://www.jlab.org/div dept/directorate/proj mgmt/6msd/index.htmil

ASK for your collaboration: please review the scope of work and
related issues and bring to my attention other activities planned f

The 6MSD if not listed.

.jeffers)nn Lab
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Jefferson Lab L AR,
Organization

Accelerator Seminar Committee appointed
by Andrew Hutton & George Neil:

Co-Chairs: Alex Bogacz & Anne-Marie Valente
Members: Carlos Hernandez-Garcia, Joe Grames & Gwyn Williams

Administrative assistant: Audrey Nichols Barron

Beginning in January 2011, Accelerator Seminars will be scheduled weekly on
Thursdays from 11:00 a.m. - 12:00 p.m.

Seminar notifications:

©  E-mail distribution to the entire Accelerator Division
- Schedulingin JLab calendar, please e-mail Audrey (anichols@jlab.org )to




Jefferson Lab _ _ A
Scheduling a seminar

All speakers are invited by the Accelerator Seminar committee

We are open to all of your suggestions for speakers from JLab and
other Institutions.

We take advantage as much as possible of the visit of our colleagues

from other institutions to provide a wide variety of speakers and
subjects.

The seminar scheduling is relatively flexible

However....




} — JeHerson
4& on Lab L\ J A Science

Invited speakers

Since 2009, we have a (modest) budget to cover the expenses of
speakers that come exclusively for an Accelerator Seminar. If
the speaker’s visit has other objectives, other funds should be
used.

We would like to maintain a balance in the choice of invited
speakers so all the Accelerator & FEL departments are equitably
represented in the choice of subjects.

If you have any suggestion , please contact one of the
committee members who will submit it to the whole committee
for approval.
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2008

Outside
Institutions
88%

2009

Science
Assaciates, LLC

(ﬂ JeHerson

2010

Outside
Institutions
73%
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Accelerator Seminars

Accelerator Seminar Committee:
Co-Chairs: Anne-Marie Valente and Alex Bogacz
Members: Carlos Hernandez- Garcia, Joe Grames and Gwyn Williams

Beginning in January 2011, Accelerator Seminars will be scheduled weekly on Thursday's from 11:00 a.m. - 12:00 p.m.
If you would like to schedule a seminar, please contact Anne-Marie Valente or Alex Bogacz for approval.

TITLE: Pre-Boosters Design Studies for the Medium Energy Electron lon Collider at JLab
SPEAKER: Shashikant Wanikonda, Argonne Mational Laboratory

DATE: Thursday, December 2, 2010

TIME: 330pm.

PLACE: CEBAF Center, F113

ABSTRACT: Electron Light lon Collider (ELIC) is envisioned as a future upgrade of CEBAF at JLab. The Medium-Energy Electron lon Collider (MEIC), which has scaled down parameters of the ELIC is being considered as an intermediate
goal to be achieved in the near term. A figure-8 shaped pre-booster ring is one of the main components of MEIC. Design studies are currently undenway at Argonne in collaboration with JLab to provide an optimized design meeting all the
requirements. In this talk we will present the status of the design wiork as well as discuss the new simulation tools and techniques developed for the purpose
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TITLE: Pre-Boosters Design Studies for the Medium Energy Electron lon Collider at JLab
SPEAKER: Shashikant Manikonda, Argonne National Laboratory

DATE: Thursday, December 2, 2010

TIME: 3:30 p.m.

PLACE: CEBAF Center, F113
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ABSTRACT: Electron Light lon Collider (ELIC) is envisioned as a future upgrade of CEBAF at JLab. The
Medium-Energy Electron lon Collider (MEIC), which has scaled down parameters of the ELIC is being
considered as an intermediate goal to be achieved in the near term. A figure-8 shaped pre-booster ring is one
of the main components of MEIC. Design studies are currently underway at Argonne in collaboration with JLab
to provide an optimized design meeting all the requirements. In this talk we will present the status of the design
work as well as discuss the new simulation tools and techniques developed for the purpose.
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Ready for Construction - The Test Lah {center) addition and renovation is part of the
Technaology and Engineering Development Facility project One side ofthe Test Lab was
replaced with a temporary wall, which keeps the weather out and will minimize dustin work
areas during construction. The top portion {green) of the temparary wall will be replaced in
2011 with permanent panels and windows. The Test Lab addition will connect through the
hattom portig will he removed wi tion is completed in 2012,

I

News Highlights

Vive le Award Winner- Carlos Munoz Camacho will be awarded a 2010 CNRS Bronze Medal for research conducted at Jefferson Lah. The award "recognizes a researcher's firstwark, which makes that &

person a specialistwith talentin a particular field" Munoz Camacha is currently based atthe Laboratoire de Physique Corpusculaire of Clermant-Ferrand, a laboratory jointly supported by the French
national research center (CMRS) and Université Blaise Pascal.

Accelerator Award- Jefferson Lak Senior Staff Scientist Yaroslaw Derbenev has been named the recipient of the American Physical Saciety's 2011 Raobert R, Wilsan Prize for Achievement inthe Physics of
Patticle Accelerators. The annual prize recognizes and encourages outstanding achievement in the physics of particle accelerators. Derbenevwas honared "for a broad range of seminal contributions and
innovations in beam physics, including theory and control of polarization with 'Siberian snakes ' electran and ionization coaling, raund-to-flat beam transformations, FELs, and electron-ion colliders " He will
receive a prize cerificate, §7,500, and an allowance far fravel 1o the meeting at which the prize is awarded.

Poster Prize- Subashini De Silva, a graduate research assistantin JLah's Center for Advanced Studies of Accelerators, placed second in the poster competition at LINAC1 0. The 25th International Linear
Accelerator Conference was held in Tsukuba, Japan, Sept 12-17. The 2nd place award came with a cash prize equivalent fo about $500.

FEL Demonstrator- The Baeing Company has received a §23 million task order fram the U.S. Nawy to complete the design afthe 100-kilowatt Free Electron Lager demonstrator. The arder is the latest step
ina design review phase, which is to be completed in late 2011. The design review phase will be followed by addiional task orders for fairication and testing in a laboratary enviranment. Boeing's partners
inthe FEL projectinclude Thomas Jefferson Mational Accelerator Facility, Los Alamas National Laboratory and the Argonne National Laboratary. Boeing has selected an existing accelerator facility at Los
Alamas National Laboratory for the assembly and testing of the FEL lab demanstrator

Ultraviolet Success! - The hrightest ultrawiolet free-electron laser on the planet now resides at Jefferson Lab. The lab's FEL has waporized the W laser power record far FELs by producing 50 watts of laser

light at 372 nanometers.
The Jefferson Lat FEL is already the mast powerful tunable laser in the infrared and is also a powerful source offeraheriz light. On Tuesday, the FEL added another feather to its cap: ultravialet. The
machine produced laser lightin the range 363-438 nm {10-400 nm is ultravioled). The success caps a four-year effort to add ultraviolet capability to the FEL.

Inthe FEL, electrons are stripped from their atoms and whipped up to high enetgies by a linear accelerator. The electrons are then sent into the ultraviolet beamline, where they encounter the UV wiggler. A
wiggleris a device that uses magnetic fields to shake the electrans, forcing them to release some of their energy inthe form of phatons. As in a conventional [aser, the photons bounce between two mirrars

inthe optical system and are then emitted as a coherent beam of light

The machine christened the ultravialet beamline with its first electrans |ast fall. However, the machine lacked several necessary companents for producing ultraviolet laser light, including the optical
systems and wiggler chamber and diagnostics. These components were installed in the last few weeks.
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