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SPX Scientific Goal

Generate short x-ray pulses using crab-cavity-based method.

SPX Technical Goal

Conduct R&D to demonstrate proof of concept which will lead to design and implement
of a fully integrated SRF deflecting cavities system for the APS storage ring.
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Technical Systems

Cavities

Cryomodule

Cryogenics

Low-level RF

High-power RF and waveguide distribution
Beam diagnostics

Timing and synchronization
Controls/Interlocks/ Machine Protection System




APS-U Timeline

APS Upgrade Expected Timeline and Milestones

FY 2010 FY 2011 FY 2012 FY 2013 FY 2014 FY 2015 FY 2016 FY 2017 FY 2018
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SPX Timeline with Milestones

SPX Baseline Schedule With 2 Year R & D, Off-Line Cryomodule Testing

[0} Task Name | 2011 | 2012 |2013 | 2014 | 2015 | 2016 | 2017 | 2018
1 0 |pr Projedt Gitr 3 [Qrtr 4 [ Gr 1 @r?!@trS Gitr 4 Qtr1!@tr2 QtrS!Gtrﬂt!@tM !QtrQ!@tr3 Gitr 4 Q1r1!@tr2!@!tr3 Qtr4!@tr1 Qtr2!@tr3 Gitr 4 Qtr1!®tr2!@tr3 Q1r4!@tr1 Gtr 2 Qtr3!@tr4 Otr 1 [Cir 2 |Gt 3| Gr 4
2z

| RED [R&D

]

3 Delivery of 1st 2-Cavity Cryomodule 92812 4 Delivery of 15t 2-Cavity Cryomadule

g

To|E Begin Off-Line Cryomodule Testing 101412 dp-Pegin Off Line Cyomodule Testing

g

4 Off-Line Cryomodule Testing

10

i Final Engineering Design | Firal Engineering Design

12

E Final Engineering External Design Reviews 1114 ¢ Final Enginesring External Design Reviews

14

5| Begin Long-Lead Procurements 101412 Begin Long-Lead Procurements

16

] Building Occupancy 10113 @p-Busjding Occupancy

18

18 Fabrication & Construction Fabrication & Congtruction

20

[ Installation Tnstaliation |

22

2 | Commissioning
74

5

SPX Operations

10247 ’ SPX O perations




SPX Timeline with Milestones -2

SPX Baseline Schedule With 2.5 Year R & D, Cryomadule Testing in SR
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R&D. What do we have to learn?

offline Testing

O Line Testing

Information Leamed

Mon-Crps
Tes1s

singk bam ca ity
wertim | Test 5@ nd
[PHY 24" buc ket dewar]

zingle d rassed cauvity
Horizonta | Test Stand
[PHY TC3)

Multiple d mssed Caw
Horeon@l Test 5@ nd
[FHY TC3)

LEUTL Test with bzam
[raulti, Dmessed @)

stom@ge Ring
Test,passivefactive
[Miult. dressed Cau)

Cavity resorant freq uency at ope @ting te mperature

x

Cawity QL ws Eat te mparatures down to 2K

x

Cawity resorant freq . acnoss 5w tuner mme

Heliumwesse| perfomance

Chec kofc lkeanassambhy

Test of actal input coupler

o o o o

Cavity pickup probe cabling drift measum ments

EREAE AP A

Test of actwal pic kup probs

-

cawity mic rophonics and Loremz t@nsfer function

AR B B B R A

AR B B B R A

Cavity impedance test (low power, test imped., atse kot freq)

Cavity impedance test [w/beam, beamstability,namrowband , broad band)

Cavity hieh powerdampe rtest [test if props, mec h. Issues)

Impedance budget [cavities, tapertAmitions, b lows]

cavity damperdesian

Ccavity dampertest wbeam [mukipact., namrrowband, broadband load ine

Cavity impedance effec ts [dampe rperdformance]

col mass checkout

Ccavity alignmemnt 5c hame checkout

A BN E

S o Y

Cavity electricalcentar

Cryomodule static heat kbads

Cavity multipacting

cawity quenc hlew B

cavity multpacting with beam

Cavity quen: hleve B with b2am

Khstron phese noEe measuremants

will the SRF cawity meetoperatine e@d entspec ?

wiill the caw ityw'c pomodule meet mic mphonics spec

wwhat is the eround wib@tionspectruminsector 6and 8 7

How do emound wibmatiomns couple tothe cavity microphonics ?

B BB B B R

E T I O I I o o O o Y

I5 8c tive mMicrop honics sUp pression necessany 1o meetthe RF syste mperfomance
specification ?

=

-

cann03deg rms d ifferental phase stability be achieved withans-band SRF system
without beam loading?

Can0o3des rrs d ifferental phase stability be achiewved with ans-band SRF system
under beam lcading ?
[ie. 2 cawity, 1 sectortest, can chirp be beld to zem ]

De welopment of SRF cavity control aleorithms

Dewelopment of LLRF cabk calibationschemes

De we lopment of RF 5yste mbeam-based calibmtionsc hemes

Cawity tunersyste mde welopmeant

Cavity mic rophonics suppession

L o o

Fulbpowe rtest of Mystmn, chamcteres for feaingff., pfa mod uBtion sensitivity 1o
HWF= ripple, collector full b2am test

cham@cterze phase stability of Wi compone ms

Test cim ulator and load at full power/full reflec tion

Test wiE shutters at full powerand certify PPS

Testand c @@ te ieationof hish powe rifo moulator

Dewelopment and t= of fast f imterdoc ksystem

o o o o o

Eeam DiEgnostics ...

To what exte nt can the reabtime orbit fie edbac ksystem = Bx the med ium to kne-
temm phase stability spec?

Timimg and refe mnce dstibutionsystem ...

3




Agenda

Tuesday, July 27 — A1100

245 AM — 2:50 AM

Z:50 AM — S:00 AM

S:00AM - 9115 AM

S:15AM-9:45 AM

9:45-10:15AM

10:15AM — 1030 AM

10:320AM —-11:15 AM

11:15AM —11:35 AM

11:235AM-12:15 PM

12:5PM —1:20 PM

1:20 PM — 2:00 PM

2:00PM — 2:20PM

2120 PM — 2:50 PM

2:50 PM — 2:20 PM

220 PM = 2:30 FM

Welcome
AFPS-U — Accelerator systems
SPX Project Owverview
Constraints, performance requirements, and tolerances
Collective effects — multi-bunch stability
Coffee break
SPX deflecting cavities
Cryomodule concepts and cryogenics
Discussion
No-host lunch
LLRF concept
RF source and rf power distribution scheme
Timing and synchronization
Beam diagnostics

Coffee break

Zholents
Borland
Nassiri
Sajaev

Harkay

Waldschmidt

Fuerst

Berenc
Horan
Lenkszus

Yang



Agenda - 2

Wednesday, July 28

9:00 AM — 10:30 AM
10:20 AM — 10:45 AM
10:45 AM —12:15 PM
12:15 -1:45 PM

1:45 P — 3:15 PM
3:15 PM — 3:30 PM
3:30 PM — 530 PM

7:00 PM

Thursday, July 29

9:00 AM — 10:30 AM
10:30 AM — 10:45 AM
10:45AM — 12:30 PM
12:30PM -1:30 PM
1:30 P — 2:30 PM

2:30 PM

WG summary reports and discussion
Coffee break
Working groups
Lunch
Working groups
Coffee break
Working groups

Mo-host dinner

WG summary reports and discussion
Coffee break
Discussion
MNo-host lunch
Discussion and summary

Meeting adjourned



Agenda - 3
Working Groups

WG1: Cavity/Cryomodule/Cryogenics/HLRF - A1100
Coordinators: Rimmer, Waldschmidt, Mammosser

WG2: LLRF/Timing-Synchronization/Diagnostics & Controls - B3100A&B
Coordinators: Doolittle, Berenc,Byrd

Additional discussion topics if time permits:

1) Partially driving the cavities with heam

2) ldeas on system commissioning
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Study Group Goals

Focus entirely on the SPX technical goals.

Study and evaluate feasibility of proposed solutions based on beam physics
requirements imposed by the APS storage ring operation.

Identify high-risk technical activities and suggest means of mitigating those risks.
— Design modifications and/or alternative solutions

Identify and discuss key R&D elements in each technical system that are necessary for
proof-of-the-concept demonstration.

Study and evaluate design and performance of each system. Highlight engineering
design weaknesses that need improvements/modifications to be realizable and cost
effective.

To what degree, if any, can the physics specifications be somewhat relaxed to ease the
tolerances on the technical systems? Can design deliver technical performance?

Are there any potential show stoppers?
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