
LRP: Proton Driver subcommittee meeting    6/27/03 
Meeting Minutes        Shekhar Mishra 
 
(This is a copy of my notes from the meeting. It could be missing a lot of stuff that was discussed. I 
am sure I missed several points raised.) 
 

1. RF Power distribution system optimization. 
 

I. Terechkine discussed the 8 GeV R&D plan for the next two FY. His talk is attached 
below. There were several discussions during this presentation. 
SNS (proton) and TTF (electron) are two places from where we can get information. The 
front end Linac at SNS is expected to start commissioning in May 05. As soon as the 
proton becomes relativistic its beam dynamics is similar to that of electron. TTF can 
answer many question, while the SNS front end and MEBT is better for front end issues. 
 
Bob asked to set a set of goals for the High Power test of the phase shifter. Bill informed 
the group that there exists such a list of questions. 
 
There was a long discussion on the main issue of 1 klystron  1 cavity or 1 klystron  
several cavities with phase shifters. There were discussion that phase shifter cost could be 
sizable. There were discussion that SNS try to do 1 klystron  several cavities but 
stopped. This topic needs detailed technical work and discussion. 
 
Dave Finley brought up the issue of cryo-plant. We do not have a cryo-plant and we need 
to address this issue now. 
 
Phase Shifter testing: There are phase shifters available at Fermilab which can be used for 
this test. What lacks is a full design of how to connect everything together. The 
parameters of such a test and time frame needs to be defined.  
 
Al Moretti presented a different plan to do the phase shifter test with in one month with 
existing components. A Klystron at Lab G will be used for this test. The test will be done 
at low power. Ultimate goal is to perform a fast phase shifter test at high power. Again 
the parameters of these test and goals need to be defined, major question is how fast and 
how much phase shift we want from this device at a particular power level. 
  
There was discussion of klystron cost vs phase shifter cost. Al present a cost estimate 
from AFT. 
 
Nikolay presented a simulation of the phase shifter. He pointed that one should look at 
the sharp edges in the ferrite because they can produce a large electric field. He also 
presented the temperature dependence and magnetic saturation. He made a point that the 
ferrite needs to be cooled. He presented a list of questions which is attached. 
 
Granndy presented a discussion on multi-practing and micro-phonics issues in the cavity. 
There were discussion on why SNS did not follow through on its R&D on lower beta 



super-conducting structure. ANL, CEBAF and MSU are doing R&D on these topics. 
There was a request to discuss this with people doing R&D at other labs. 
 
Tom Nicol presented his cryo-module cost estimate beased on SNS and TESLA. There 
were discussion on hot vs cold. Bill suggested that we need a list of SRF R&D and 
specifications. Can the requirements be relaxed if we focus only on proton machine and 
not worry about electrons. 
 
Next meeting is on 7/3/03 at 3:30 P.M. 



8-GeV R&D plan for 2004 and 2005           I. Terechkin            
 
 
Guidance for the plan - e-mail from B. Kephard of 6/5/03 
 
The R&D items should include: 
 1) R&D necessary to demonstrate feasibility; 
 2) R&D required to produce a credible cost estimate; 
 3) other R&D that would be useful if there were money and people to support it. 
  
We then need a plan for this R&D program with time scale, manpower, and M&S estimates. 
 

I. R&D necessary to demonstrate feasibility 
 
1. It is necessary to release a report on 8-GeV linac design study conducted in 2002 so that future 
work had a solid base. This work must be completed this year. Required manpower - ??? 

2. Because the linac make use of the existing accelerating systems, the feasibility of the injector is 
validated by working experience of SNS linac (ORL) and TTF (DESY).  

3. To be prepaired for significant spendings in 2004, some management and organizational work 
must start this year.  

- make analysis of power distribution system and specify requirement for the system 
procurement 

- finalize concept of power distribution system 
 

II.  R&D required to produce a credible cost estimate 
 
The next R&D tasks can be suggested for FY 2004:  
 

1. To build a prototype of one element of RF power distribution system. 
For this purpose it is necessary to procure a fast phase shifter based of specification developed in 
2003 (cost estimate was prepared during the 2002 study by A. M. – lead time is 6 months ??). Using 
one of available at FNAL 805 MHz, 5 MW, 100 µs klystrons, build a facility for testing the power 
distribution system. Time scale 1 year 

Estimated M&S - $75 k ???, manpower – 9 mm 
Intellectual part of this work can be done by BD while technical help can be provided by TD 

 
2.  To explore other ways of building power distribution system (for example using ferroelectrics 
instead of ferrites). The goal is to contact a vendor that is making an R&D in this field and try to get 
a prototype. Potential benefits are faster response and absence of pulse magnets (cheaper in 
fabrication). Timescale of this work is 1 year. In the case of positive results, system testing to be 
made in 2005. 

Estimated M$S - $50 k, manpower – 3 mm 
Work can be done by TD personnel 
 



3. To start R&D on optimizing input couplers for both SC parts of the linac. Initial stage (RF 
design) will take about 1 year. In the case of a positive results at this stage, the system must be built 
and tested in 2005 

Estimated M&S - $25k, – 6 mm  
Work can be done by TD personnel 
 
4. Analysis of  benefits of increasing the accelerating pulse length from 1 ms to 2 ms. 

Estimated manpower – 2 mm 
Work can be done by BD personnel 

 
5. Put together a proposal for accelerating sections test stand, including needed infrastructure, RF 
systems, and CryoSystem. 

Estimated manpower – 4 mm 
Work can be done by TD and BD personnel 
 
Total for the FY 04 – $350k 
 
The next R&D tasks can be suggested for FY 2005: 
 
1. To perform testing of power distribution system at specified power, pulse duration, and repetition 
frequency. ??? 
  Estimated M&S - $350k, manpower – 12 mm 

 
2. Build and test a prototype of an alternative input coupler 

Estimated M&S - $50k, manpower  - 6 mm  
 
3. Negotiate klystron purchase. Build and test a modulator for a klystron  

Estimated M&S - $150k, manpower  - 12 mm  
 
Total for the FY 04 – $800k 

 
4. If there is money: Start procurement of a CryoPlant and RF system for the Test Stand, procure 
805 MHz and 1.21 GHz  klystrons 

Estimated spending – TBD in 2004 
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