
AARD HEPAP Sub-PANEL 
 

FNAL, Feb. 16, 2006 
 

Superconducting RF – Resource Needs for the Present and Future 
 

Your Charge (in part) 
…………we are requesting a comprehensive review of all aspects of the 
OHEP and NSF accelerator R&D programs………….. .  The review 
should include:  ………………………… 
• Resources: Estimate whether the program has adequate 

resources to carry out its scope of effort………… 
 

Technical and management review of the Linear Collider…will not 
formally be part of this review, but your committee should 
understand and evaluate whether the overall scale and scope of 
these efforts is appropriate…………….. 



Some Criteria for Assessing Resources Needed 
Based on the assumption that achieving and maintaining “significant 
player” status is an accepted goal for SRF in the US: 
 
• A relative criterion 

- What is needed to meet the competition in terms of 
investment in human and physical infrastructure and in 
ongoing support of principal scientific personnel? 

 
• Absolute criteria 

- If the accomplishments needed are specified from outside 
together with a completion date (e.g. by the GDE), then the 
support needed can be calculated 

- In AARD there are thresholds for infrastructure investment 
and ongoing support to make steady, if slow, progress. 

 
 



Assessing Currently Available Resources 
(PLEASE NOTE THAT THE TABLES BELOW ARE DRAFTS!) 
• Resources here defined as physical and manpower resources 

devoted to SRF R/D and the financial support for them 
• The following assessments and evaluations were made by the 

participants themselves and recorded without editorial comment 
• Intra US inputs are displayed in a table you have already seen in 

the talk from S. Chattopadhyay 
• The regional comparison chart was obtained by summing the 

resources listed in the intra US table and asking colleagues in 
Europe and Japan for quantities corresponding to the various 
table entries 
- entries very approximate as our non- US colleagues do not 

use the same categories that we do and do not do their 
accounting the way we are accustomed to  

- There is a Canadian component not taken into account – 
TRIUMF is constructing a SC heavy ion linac currently 



 



 



 



 
 
 
 
 
 
 
 



PRELIMINARY - DRAFT*DRAFT*DRAFT - PRELIMINARY 
 
 

Estimate of Infrastructure1 Resources for SRF Work Directly Applicable to HEP Projects 
 

Region Asia Europe2 US 
    
Capital invested ?? 126 M to date 60 M to date 
Labor invested  ?? 2100 PY 1000 PY3 
Current SRF R/D Budget (total) 5.5 M (804 FTE not incl) 6 M (86 FTE not incl) 23 M (FTE incl) 
SRF budget for AARD small 2.6 M4 0.7 M 
No. Companies for Cavities + Cryostats 3 large 3 large 1 small 
No. of Cavity qual.  Nb suppliers  2 2 1 + 1(trying)  
No. of Institutions seriously in SRF 1 ~ 6 ~ 6 
 

1  Infrastructure here defined as facilities that can be used for producing, processing and testing SRF accelerating apparatus.  Buildings are not 
    included. 
2 Taken to be primarily DESY TTF with contributions from TTF members;  CERN past investment in Nb on Cu not counted 
3 Scaled from Europe 
4  scaled from Europe 

 
• In terms of meeting the competition, it’s clear that we have a 

long way to go.  How far and where we need to go will depend 
somewhat on how the GDE weighs in on this subject.  However 
the future unfolds, it is clear that our European and Asian 
colleagues have set the bar high for collaborative competitors – 
they each will have a SC linac test vehicle > 1 GeV  



AARD Resources Needed 
 
• Physical infrastructure needed for significant AARD include 

- cavity fab and processing facility adequate for multicell 
cavities (machining, chem. processing, HPP, high press. H2O  

- test facility adequate to shield against giant resonance 
neutrons 

- Instrumentation for correlations of rf behavior with 
physical and chemical characteristics of surfaces e.g. Auger, 
SIMS, AFM……….. 

• Intellectual environment where many related sciences are “on 
tap” for consultation and collaboration such as in a large 
multipurpose lab or university community 

• Intellectual environment including more than one independent 
unit engaged in related activities to provide stimulation to the 
activity – SRF AARD has been isolated in the past 



• Personnel infrastructure including more than one scientist per 
independent unit (lab or university group) capable of and 
devoted to addressing the pressing problems that you have 
heard about (e.g. residual resistance, grain boundary effects, 
new materials, new fabrication and processing methods…………)  

• Personnel infrastructure including the needed technical services 
such as mechanical, chemical, electronics and IT 

• Small industrial contracts to work on scaling up processes 
• and don’t forget a couple of grad students…….. 

 
Most of the physical infrastructure items exist at 3 or 4 
institutions – WHAT’S LACKING IS SUPPORT FOR THE PEOPLE 
INFRASTRUCTURE NEEDED TO MAKE PROGRESS IN SRF AARD 
 
Following the recipe given in the above 6 bullets it is apparent that 
the support needed is of the order of ~ 4 M shared out over 
DoE/NSF and 3 or 4 institutions having the needed capabilities 


