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PIP-II R&D Goals: 
• US Collaboration
 Development of PXIE (~25 MeV) Test Linac

• Source, LEBT, RFQ, MEBT, HWR CM, SSR1 CM
• Indian Institutions and Fermilab Collaboration (IIFC)

 Development and testing of SSR1 Cryomodule
• Testing with beam at PXIE

 Development and testing of one HB650 MHz Cryomodule 
• Testing with the Cryomodule Test Facility at Fermilab

 Development LB650 Dressed Cavities.
• Testing with Horizontal Test Stand

 Development of SSR2 Cavities.
• Testing with Vertical Test Stand

Shekhar Mishra, Integrated PIP-II R&D Plan
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PIP-II Source, LEBT and MEBT

Shekhar Mishra, Integrated PIP-II R&D Plan

• PIP-II Ion Source and LEBT installation ready for RFQ 
commissioning.

• CY15 – Beam through RFQ
 Pulsed then CW
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Radio Frequency Quadrupole

• RFQ Commissioning 
Schedule (2015)
 RFQ Modules Complete 

April 15
 Bead Pull Tuning June 15
 Input Coupler June 15
 Start installation July 30
 RF Commissioning Sept 15
 First Beam Nov 15

Shekhar Mishra, Integrated PIP-II R&D Plan 4/16/2015
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PIP-II MEBT

Shekhar Mishra, Integrated PIP-II R&D Plan

• MEBT Magnets (BARC) May 2016
• FY16 – installation and commissioning of MEBT-1 thru April

 2 doublets, 1 Buncher cavity, diagnostics
• FY16 (May-June) – installation and commissioning of MEBT-2

 Add 4 triplets, 1 Buncher cavity 2 kicker prototypes
• FY16 – Design full-length MEBT (as shown above)
• FY17 – Run full-length MEBT
• FY17 – MEBT characterization
• FY18 – demonstration of bunch-by-bunch separation
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FY15 Deliverables

Half Wave Resonator Cryomodule

Shekhar Mishra, Integrated PIP-II R&D Plan

• FY16
 Testing of 7 production cavities 
 Clean assembly of the cold 

mass.
• FY17

 Assembly of the cryomodule
 Off-line testing
 Delivery and installation at FNAL
 Beam Commissioning 
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SSR1 Cryomodule 

• Fermilab has 10 SSR1 cavities in hand today.
 The 1st SSR1 CM will be assembled by May 2017.
 Integration and commissioning by July 2018 at PXIE.
 Full system test with beam by end of CY2018.

• It is desirable to include two SSR1 Dressed cavities produced by IIFC in the 1st SSR1 
CM for system test with beam.
 It will be only possible if IIFC provides 2 dressed cavities by June 2016 using the 

two cavities built by IUAC.
• If IIFC could not meet this schedule

 These two cavities along will be included in the 2nd SSR1 CM. Beam test could be in 
CY19 or CY20.

Shekhar Mishra, Integrated PIP-II R&D Plan
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HB650 Cryomodule

• Fermilab has 8 HB650 5-cell cavities. They are at different 
stages of manufacturing, processing and testing.

• It is desirable to include HB650 Dressed Cavities produced by 
IIFC in this CM for system testing with RF.

• Maximum of 3 Dressed HB650, 5-cell cavities will be needed 
from IIFC by end of FY17 (October 2017).

• Fermilab should procure 4 additional HB650 bare cavities.
(ship to FNAL by April 2017 – still under consideration)

Shekhar Mishra, Integrated PIP-II R&D Plan

FNAL FNAL FNAL IIFC IIFC IIFC

Cryomodule FNAL

HB650 Delivered to CMTF by September 2018

4/16/2015
8



LB650 Dressed Cavities

• IIFC with VECC as the lead laboratory, has worked to 
develop a preliminary LB650 5-cell cavity design. 

 It is planned that 
 LB650 Dressed Cavities will be built by VECC/DAE
 Two Dressed LB650 Cavities will be produced by IIFC
 High Power tests of the Dressed Cavity will be done at Fermilab

 A minimum of two Dressed cavities will be needed to certify 
the design by Q4 CY2018. 

Shekhar Mishra, Integrated PIP-II R&D Plan
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SSR2 Cavity
• IIFC with BARC as the lead laboratory will work to 

develop a SSR2 cavity design. 
 It is planned that 

 Fermilab will provide Nb for two SSR2 Cavities to BARC
 SSR2 Cavities will be built by BARC
 Processing and Low Power tests of the SSR2 Cavities will be done 

at Fermilab 
 A minimum of two cavities will be needed to certify the design 

by Q4 CY2018. 

Shekhar Mishra, Integrated PIP-II R&D Plan
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Horizontal Test Stand                                            Q2-CY2017

Shekhar Mishra, Integrated PIP-II R&D Plan
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Cryostat at Fermilab July 2016
Cryogenics for HTS July 2016

Two 30kWatt RF July 2016
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Test of 1st Dressed Cavity Jan 2017
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System Test of SSR1 CM and RF Power with Beam

Shekhar Mishra, Integrated PIP-II R&D Plan
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Integrated Test of HB650 Cryomodule and RF Power

Shekhar Mishra, Integrated PIP-II R&D Plan
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Solid State RF April 2018
LLRF/RF Protection April 2018
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High Level Scheduling Documents: Shekhar, Steve, Hasan, Nigel, IIFC
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PIP-II R&D Plan - Continued
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325 MHz and 650 MHz Schedules – Teamcenter examples
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Any Questions?
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