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Component Development  
L2  Organization 

 Normal Conducting RF 
Derun Li, LBNL, RF scientist for the MuCool program 

 Superconducting RF 
Don Hartill, Professor Cornell University  

Magnets 
 John Tompkins, Deputy Head Fermilab (TD) Magnet 

Systems Department 
 Targets and Absorbers 
Kirk McDonald, Princeton University & co-spokesperson of 

the MERIT experiment 
MuCool Test Area Coordinator 
Yagmur Torun, Professor Illinois Institute of Technology 
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Primary Goals 

• Establish the viability of the concepts and 
components that will be used in the design 
reports 
– Neutrino Factory Reference Design Report (NF-RDR) 
– Muon Collider Design Feasibility Study Report (MC-

DFSR) 

• Establish the engineering performance 
parameters to be assumed in the design studies 

• Provide a good basis for cost estimates. 
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NCRF 

• Significant degradation in maximum stable 
operating gradient with applied B field 

MAP Winter Meeting, 3/4/2012 5 

• 805 MHz RF Pillbox data 
– Curved Be windows 
– E parallel B 
– Electron current/arcs focused by B 

• Degradation also observed with 
201 MHz cavity 

– Qualitatively, quite different 

Details will be presented in RF parallel 

Alan Bross 



NCRF Program 
R&D Strategy 

  Technology Assessment (continuation of existing multi-
pronged program) 
– Surface Processing   

• Reduce (eliminate?) surface field enhancements, field emission 
– SCRF processing techniques 

» Electro-polishing  (smooth by removing) + HP H2O rinse 
– More advanced techniques (Atomic-Layer-Deposition (ALD)) 

» Smooth by adding to surface (conformal coating @ molecular level) 

– Materials studies: Use base materials that are more robust to the 
focusing effects of the magnetic field 
• Cavity bodies made from Be or possibly Mo 

– Magnetic Insulation 
• Inhibit  focusing due to applied B 

– High-Pressure Gas-filled (H2) cavities 
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Vacuum 
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Phase I RF Program (2+ year) 

• Complete tests on Magnetic Insulation 
– Tests completed - concept dropped (DnS’d) 

• Materials tests: Be 
– Button cavity test (Y. Torun) 
– Be wall cavity (D. Li) 

• Beam tests of HP H2 filled cavity (Yonehara) 
• All-Seasons Cavity tests (AB) 
Future 
• MICE 201 MHz production cavity test 
• New 805 MHz pillbox (Z. Li) 
• 201 MHz tests in higher B field 

– Need new SC magnet - FY2014 
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RF Test Facility 

• MuCool Test Area 
– RF Power  

• 201 MHz (5MW) 
• 805 MHz (12 MW) 

– Class 100 clean room 
– Instrumentation 

• Ion counters, scintillation 
counters, optical signal, 
spectrophotometer 

– 4T SC Solenoid 
• 250W LHe cryo-plant 

– 400 MeV p beam line 
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Be Button Tests 
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Copper 
buttons 

vs. 

Yagmur Torun 



Be-Wall Cavity 
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Derun Li 



New 805 MHz Pillbox 
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Zhenghai Li 



High-Pressure H2 filled Cavity 
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Katsuya Yonehara 



All-Seasons Cavity 
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• Tested at B=0 & B=3T 
– Two cycles: B0, B3, B0 & B3 

• No difference in Max Stable Op. 
Gradient 
– RF pickup did not work 

• Gradient  ≈ 25 MV/m ± 5% 
• Paradigm shift for vacuum RF in B? 



MICE 201 MHz Production 
Cavity Test 
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Ready for final assembly 
in May 2012 



MICE RFCClite Test in MTA 
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Magnet R&D - Overview 
Neutrino Factory and Muon Collider accelerator complexes require 
magnets with quite challenging parameters 
 
• HTS solenoid R&D to assess the parameters that are likely to be 

achieved 
– What is the highest practical achievable solenoid field & what is the R&D 

required before these solenoids can be built? 
• Magnet design R&D for collider ring and IR magnets that have to deal 

with the expected high level of energy deposition from µ decay 
electrons 
– What is the optimal design for the collider ring magnets that will enable 

them to operate in the presence of the decay electrons?  Paper studies only 
(with D&S group) 

• Fast Ramping Magnets utilized in rapid-cycling synchrotron for final 
acceleration for the MC 
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Magnet R&D – HTS 

• HTS Solenoid 
– Develop functional specifications for the high field 

solenoid & perform tests 
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HTS conductor cable R&D 
Tengming Shen HTS pancake magnet tests 

Ramesh Gupta 



Magnet R&D  
 µCollider Ring & Acceleration 

• Collider Ring Magnets (A. Zlobin) 
– Produce effective conceptual designs for 

• IR quads & dipoles 
• Collider ring dipoles and quads 

• Fast Ramping Magnets (400 Hz) (D. Summers) 
– Building prototypes with goal to produce 30 cm test 

magnets 
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400 Hz prototype 
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Targetry 

• This year has been primarily limited to paper 
studies 
– Nozzel & jet (Y. Zhan) 
– MHD Simulations (R. Samulyak) 
– Particle production (X. Ding) 
– Energy management (N. Souchlas) 
– Magnet configurations (R. Weggel) 
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Component Development RF 
Plans/Milestones 
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  MILESTONE DELIVERABLE INSTITUTION 
RF / MTA 
RF-1 Complete Be button test MAP note; Q2 FNAL 
RF-2 Complete 2nd HPRF cavity 

beam test 
Draft Journal paper; Q4 FNAL 

RF-3 Prepare MTA for MICE 
production cavity test 

Inspection; Q3 FNAL 

RF-4 Upgrade CAMAC DAQ system Inspection; Q2 IIT 
RF-5 Analyze pillbox cavity Be 

button data 
MAP Note; Q2 IIT 

RF-6 Analyze box cavity data MAP Note; Q1 IIT 
RF-7 Analyze 2nd HPRF beam test 

data 
MAP Note; Q4 IIT 

RF-8 Analyze MTA magnet map data MAP Note; Q1 IIT 
RF-9 Finish MTA environmental 

monitoring setup 
Inspection; Q1 IIT 

RF-10 Test acoustic sensors on RF 
cavity 

Presentation; Q3 IIT 

RF-11 Support MTA RF R&D Inspection; ongoing JLab 
RF-12 Complete Be-wall cavity design Engineering note; Q3 LBNL 
RF-13 Support MTA RF R&D Inspection; ongoing LBNL 
RF-14 Support MTA RF R&D Inspection; ongoing ANL 
RF-15 Complete RF cavity & coupler 

waveguide design 
Design review; Q2 SLAC 

RF-16 Complete cavity drawing 
package 

Engineering note; Q3 SLAC 

RF-17 Cavity assembly & cold test, 
and assist in high power test at 
MTA 

MAP note; Q4 SLAC 

        



Component Development 
Magnet Plans/Milestones 

MAGNETS 

MAG-1 Wind, react, and test small-scale Bi-
2212 coil which has all the key 
elements of a 30T insert 

MAP Note; Q4 FNAL 

MAG-2 Document 400Hz, 1.8T dipole results Conf. paper; Q2 U. Miss 

MAG-3 Develop BH curves for grain oriented 
steel with Epstein frame 

MAP note; Q3 U. Miss 

MAG-4 Produce OPERA-2D map for rap. cycling 
dipole 

MAP note; Q3 U. Miss 

MAG-5 Develop code to handle grain oriented 
steel 

MAP note; Q3 U. Miss 

MAG-6 Complete 2nd round magnet 
measurements  

MAP note; Q2 U. Miss 

MAG-7 Make 2nd rap. cycling dipole prototype Inspection; Q4 U. Miss 
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Component Development 
Targetry Plans/Milestones 

TARGET 

T-1 Design integrated coil/shielding config. for 
target 

IPAC12 paper; Q3 BNL 

T-2 Continue target area design studies MAP note; Q3 Princeton 

T-3 Contribute to IDS-NF target design Report; Q4 Princeton 

T-4 Develop Hg target system concepts for 
IDS-NF 

IPAC paper; Q3 ORNL 
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Summary 

• The RF program continues a multi-pronged attack 
on the technology 
– The MTA is now a smoothly running facility that is 

unique in the world 
– Magnetic Insulation (voted off the island) 
– Materials studies 

• SCRF processing 
• Cavity materials (Be) 

– High-pressure H2 filled RF exposed to p beam 
– Continuing 201 MHz program 

• MICE production single-cavity test system 
• Future studies @ higher B field  
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Summary II 

• Magnet program is primarily addressing 
cooling issues 
– Final cooling via very-high-field HTS solenoids 

• But also addresses the other critical magnet 
issues for the MC complex  
– Ring magnets 

• Open-plane dipoles, quads, etc 
– Acceleration 

• Fast-ramping magnets 

• Targetry has mostly been limited to paper 
studies due funding limitations. 
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END 
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Now lets gone on to the“Meat” 
Well, coffee first 


	Component Development
	Slide Number 2
	Component Development �L2  Organization
	Primary Goals
	NCRF
	NCRF Program�R&D Strategy
	Phase I RF Program (2+ year)
	RF Test Facility
	Be Button Tests
	Be-Wall Cavity
	New 805 MHz Pillbox
	High-Pressure H2 filled Cavity
	All-Seasons Cavity
	MICE 201 MHz Production Cavity Test
	MICE RFCClite Test in MTA
	Magnet R&D - Overview
	Magnet R&D – HTS
	Magnet R&D � mCollider Ring & Acceleration
	400 Hz prototype
	Targetry
	Component Development RF Plans/Milestones
	Component Development Magnet Plans/Milestones
	Component Development Targetry Plans/Milestones
	Summary
	Summary II
	Slide Number 26


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


