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April 25, 2008

General Summary and Further Plan:y

4/21: Cavity: Gradient R&D, performance, diagnostics (S0), 
4/22: Cavity: Integration, Tuner, Coupler and String-Test (S1, S1-global)4/22: Cavity: Integration, Tuner, Coupler and String Test (S1, S1 global)
4/23: Cryomodule: plug-compatible interface, high-pressure, 5K-shield
4/24: HLRF/LLRF and MLI: Modulator, distribution, Beam-handling
4/25: Summary, TDP R&D plan, and work-assignment4/25: Summary, TDP R&D plan, and work assignment    
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General Agenda for 
SCRF F il b M ti A il 21 25SCRF Fermilab Meeting, April 21-25

Day Subject Goal

4/21 Cavity: preparation
High gradient R&D (S0)

Plan for 35 MV/m (S0) 
High gradient R&D (S0)

4/22 Cavity: Integration and Test in 
cryomodule (S1) 

Tuner, Coupler, and  
Plan for S1, S1-global 

4/23 Cryomodule and Cryogenics Plug-compatible IF, 
HPG, 5K shield, 

4/24 HLRF and Main Linac Integration Efficient RF powering4/24 HLRF and Main Linac Integration Efficient RF powering 
Beam handling 

4/25 Summary and TDP R&D, work 
assignment further meeting plan

R&D organization, 
I t i i lassignment, further meeting plan Interium review plan 
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Goals of SCRF Meetingg
Fermilab, April 21-25, 2008

• Reach consensus onReach consensus on 
– SCRF functional design parameters
– Plug-compatible interface parameters

• Update TDP R&D plan and milestone• Update TDP R&D plan and milestone
– Cavity: 

• Achieve 9-cell cavity performance of 35 MV/m  (S0), 
• Achieve cavity-string performance of 31 5 MV/m in cryomodule (S1)Achieve cavity string performance of 31.5 MV/m in cryomodule (S1)

– Cryomodule and Cryogenics
• Establish plug-compatible design and optimum thermal balance,

– HLRF/LLRF:HLRF/LLRF: 
• Establish efficient power source and distribution system, 

– MLI:
• Establish beam-handling design and boundary conditions

– System Engineering
• Achieve Cryomodule-String Test in one RF unit and with beam (S2)  3



Cavity: Gradient R&D
Progress:Progress:
• Fundamental understanding with chemical analysis and physical 

observation,
F th R&DFurther R&D:
• Countermeasure (project oriented)

– Test facility and instrumentation to be improved, 
– Feedback loops for fabrication and test to be reinforced 

• Fundamental Research for high gradient
– Encouraged in some fraction for high gradient

Consensus:
• R&D target in TDP2: 

– Improve physical inspections before chemical process and cold test p p y p p
– 35 MV/m with yield 50 % of chemical process, in TDP-1.
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Cavity: Integration

Progress:
• Functional specification and interface better defined:

Understanding on reliability• Understanding on reliability
– Tuner: Redundancy of “Piezo” helpful for minimum maintenance, 
– Coupler: tunability may help to maximize the operational efficiency

Gl b l ff t f it t i t t (S1 d S1 l b l)• Global effort for cavity-string test (S1, and S1-global),  
Further R&D:
• Tuner: Lifetime test for tuner piezo and motors,  
• Coupler windows reliability
• Metal transitions, 
• Beam pipe flangeBeam pipe flange   
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S1 and S1 Global

Consensus:
• It is very important to achieve the cavity-string y p y g

test, redundantly planned: 
• S1-global to be realize with international effort, 

within a time period of CY2009-2010

Further work:
• Cryomodule work to be optimized,    
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Global R&D Plan
Calender Year 2008 2009 2010 2011 2012

EDR TDP1 TDP-II
S0:
Cavity Gradient (MV/m)

30 35
(> 50%)

35
(>90%)y ( ) ( ) (>90%)

KEK-STF-0.5a: 1 Tesla-like/LL

KEK-STF1:  4 cavities

S1-Global (AS-US-EU)

1 CM  (4+2+2 cavities)

CM (4AS+2US+2EU)

<31.5 MV/m>

S1(2) -ILC-NML-Fermilab CM2  CM3     CM4
CM1- 4 with beam 

C C 3 C

S2:STF2/KEK:
1 RF-unit   with beam   

Fabrication
in industries

STF2 (3 CMs)
Assemble & test
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TimelineTimeline
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Cryomodule and Cryogenics

Progress:
• Functional specification and interface
Consensus:

– Cryomodule diameter
– Cryogenics design pressureCryogenics design pressure
– 5 K shield: to be simplified for cost saving with keeping 

reasonable thermal balance (radiation shield cooled w/ go-
line)line)  

Further Work:
– As an example, beam pipe flange and seal; to be unified, 
– Cryomodule: further design to be well plug compatible. 
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SCRF CavitiesSCRF Cavities 
to be plug-compatible

Many thanks for Don Mitchell and Lars Hagge for 3D-CAD and EDMS 
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HLRF/LLRF and MLI
• Progress:Progress:

– Understanding “power distribution system 
design with gradient distribution” and withdesign with gradient distribution , and with 
grouping

– Operational overhead required more (LLRF)Operational overhead required more (LLRF)
– Quadrupole R&D 

• Further work and decision:• Further work and decision:
– Optimization of operational margin, 

Optimization of tunability– Optimization of tunability,
– Evaluation of elimination of circulator…  12



What will be next?
• Functional specification and interface to be 

settled soon, 
If th t b i l d• If the consensus may not be simply made, 
PM and GLs to discuss and to propose the 
design unification or plug-compatibledesign unification or plug-compatible 
conditions, Examples: 

• tuner-motor, ,
• coupler-tunability, 
• beam-pipe flange,

• We need to re-organize WP activities  
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WP1.1. Cavity Processing 



WP1.2. Cavity Production



WP1 3 CryomoduleWP1.3. Cryomodule



WP1.4. Cryogenics



WP 1.4. Cryogenics (cont)



WP 1.5. HLRF



W.P. 1.6. ML Integration



ML Integration (Cont.)



ML Integration (cont.)



ML Integration (Cont.)



Work-package ActivitiesWork package Activities 
to be resumed

• Gradient R&D (S0):  Lilje, Hayano, Champion
• Tuner, Coupler: Hayano, …
• S1-global: Hayano, Ohuchi, Champion, Pagani,

C d l / i Oh hi/C t• Cryomodule/cryogenics: Ohuchi/Carter, 
Champion/Mitchell, Peterson

• HLRF, Tunability:  Fukuda, Adolphsen,
Cost saving vs. tunability 

• MLI: Quadrupole alignment tolerance ,  Adolphsen, 
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TDP1 and 2 plan, rev. 2

• Need to be submitted due May 7Need to be submitted due May 7.
– Revision specially required on 

• Gradient (S0)Gradient (S0)
• Cavity string test (S1, S1-global)
• HLRF/LLRF  
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Next meetings

• SCRF Webex meetings:
– 5/14, 6/11, 7/9, 8/6?, 9/3, 10/1, 

W k k ti• Work-package meeting: 
– Determined by WP cordinator, 

• TTC meeting (at Dehli) :TTC meeting (at Dehli) :
– Oct.

• GDE meeting (at Chicago)
– November

• AAP review 
J F b– January or February, 
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Summary and RemarkSummary and Remark
• The SCRF meeting organized to discuss:

– Cavity gradient R&D plan,  
– Functional specification and Plug compatible interface,
– S1 and S1-global planS1 and S1 global plan,  
– Cost effective power distribution and optimum tune-ability. 
– Static and dynamic tolerance in MLI and beam dynamic

W h• We reach: 
– Consensus for concept of plug compatible design,
– TDP R&D direction, ,

• I would thank  everyone’s participation and cooperationy p p p
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