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Motivation

• ��Specifications of the e-LINAC• ��Specifications of the e-LINAC
~ 25 MV/m, high Q and CW ingot niobium cavities

• Demonstrate high performance ingot niobium technology

• ADS  training/teaching facility 

http://conferences.jlab.org/sstin/index.html
http://www.phys.virginia.edu/Announcements/LinacWorkshop/agenda.html





Birth of Ingot Niobium Technology  
CBMM/RMCI-JLab CRADA, August 2004

Comparison of Single and Poly Crystal RRR niobium
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Heat Treatment Temperature Study on Single-Cell
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• Reduction of quench field 
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Figure of merit of large & fine grain Niobium

Figure of  merit is the product of  (Eacc* Qo) at the quench limit
Currently magneto thermal quench limits the performanceCurrently magneto thermal quench limits the performance

Polycrystalline niobiumLarge grain ingot niobium
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SAITO/KEK



All available at DESY up to now Q(Eacc) of LG 9-cell 
cavities (AC112 was not baked) DESY
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XFEL requirements Eacc =24 3 MV/m fulfilled in first testXFEL requirements Eacc 24,3 MV/m fulfilled in first test.  
Eacc 25 - 30 MV/m stably reachable after ca. 120µm BCP



TTF, 800°C+BCP LG, 800°C+BCP

DESY
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Comparison of the Eacc performance of large grain (LG) 9-cell cavities 
with similarly treated fine grain TTF cavities.

BCP k f LG b tt d t fi i itiBCP works for LG better compared to fine grain cavities







Conclusions
JL b i t d d i t i bi t h l i 2004• JLab introduced ingot niobium technology in 2004

• High tantalum in ingot niobium is not expected toHigh tantalum in ingot niobium is not expected to 
negatively impact the performance of the cavities but will 
reduce the cost of accelerator structures considerably

• A clean UHV furnace with induction heating will eliminate 
contamination of cavity surfaces and avoid the finalcontamination of cavity surfaces and avoid the final 
chemistry (Development with Casting Analysis 
Corporation)

• Optimized low cost CW linacs built with ingot niobium will 
pave the path for future R&D and industrial applicationspave the path for future R&D and industrial applications 


