Notes from November 10, 2005 phone meeting of WG4 representatives. 

    ________________________________________________________________________


The meeting was devoted to discussion of BCD. 

          Notes version 11/11/05
Participants: 

Deepa Angal-Kalinin, Frank Jackson, Philippe Goudket – Daresbury, UK

Grahame Blair – RHUL, UK

Philip Bambade – LAL Orsay, France

Olivier Napoly – CEA Saclay, France

Daniel Schulte – CERN, Switzerland

Shigeru Kuroda, Toshiaki Tauchi – KEK, Japan

Hitoshi Yamamoto – Tohoku University

Bill Morris, Brett Parker – BNL, USA

Lew Keller, Tom Markiewicz, Andrei Seryi, Cherrill Spencer, Glen White, Mark Woodley – SLAC, USA
The following is very condensed version of discussion. This is draft and need to be verified by all persons involved. 

A.S.: Discuss agenda. First will start with general comments which people may have on BCD. Then discuss what is not yet written for BCD (several BCD sections not written). May also discuss design progress and interaction with other groups (e.g. e+ source). Will start with comments from P.B. and T.T.
P.B.: Some comments sent yesterday (http://ilcphys.kek.jp/mail/archives/bds/200511/msg00013.html). 
a) Document written need to be collaborative and represent different views. 
b) If single IR would be considered – there are two issues: what is appropriate choice, and at what point should we make a choice. How essential is it to make a choice for RDR? Sees advantages to continue develop all designs. 

c) Precision physics aspects of linear collider. Luminosity increased by degrading conditions for precision physics. For many physics studies need precise determination of CM energy, e.g. SUSY or dark matter.  In this case, it is quantitative question could we benefit from 3 times larger luminosity if beamstrahlung energy spread goes from 2% to 7%? Need to decide desirability of high luminosity and if we design for this high luminosity set. 
d) If start with one IR, expecting staging scenario, the arguments whether we start with small or large crossing angle can go either way

A.S.: 
a) Writing BCD, trying to represent consensus of the group, if there are cases when views not balanced, need to discuss and correct it case by case. 
b) If not making choice of IR configuration now, can continue design and improve it via competition. The issue may be not so much the eventual cost of the machine, but the cost of R&D. If will keep all alternatives open, need a lot of resources. 
P.B.: 20mrad is similar to 14mrad, and head on similar to 2mrad, R&D may be common. These may be not four different designs but two designs with additional studies for alternatives. 

A.S.: Similarity needs to be discussed. E.g. the SC magnets in head on and 2mrad have aperture different by a factor of two. Is this a big difference? 

P.B.: This would indeed be a concern. 
A.S.: 
a) Regarding the comments that higher luminosity not always beneficial. Need to discuss with physics community. At Vienna? 

b) Consider scenario when ILC starts and can have, e.g., only half number of bunches. Then will try to get to nominal luminosity by harder focusing and may become limited by extraction line acceptance already at nominal luminosity. 

c) In terms of staging, and what IR configuration and crossing angle should be constructed first. Need to consider fundamental limitations. For example, Oide effect is a fundamental limitation, as one cannot go below certain beam size. However, crab cavity is not fundamental limitation, since people know how to deal with that, or chromaticity of final focus is also not fundamental limitation, since it can be corrected.  Solenoid not aligned to the beam is also not fundamental since the vertical orbit can be corrected. 

T.M.: Strict reading of BCD tells baseline is 20/2mrad. The single IR alternative does not specify the angle. We can discuss is this is what we would like to write in BCD. Discussion of down-select should be secondary and occur naturally as designs get developed. Should now be concerned about representing the baseline and alternatives in a way we are all happy. 

P.B., A.S.: Discussion of whether the text represents all the views existing in the group. 

T.M.: Suggestion to stress, in single IR section, that the choice of crossing angle for this case is left open, with all possibilities. Also, the immediately following paragraph, describing 14mrad, should be moved, since it is not clear from layout of the document if this is a recommendation or the text which was added later. 

P.B., A.S.: Agreed to this suggestion.  

G.B.: Concern about giving up two IRs to soon and going to one IR. Prefer to keep two different solutions. 
P.B.: Need to be prepared to answer to people who suggest two small crossing angle IRs or two large crossing angle IRs. 

A.S.: Do not have all the information for deciding on single IR – do not yet have the response from particle physics community and do not have cost numbers which may come next year. 

G.B.: Advantages of two different IRs from complimentarity point of view. 

A.S.: Arguments for two or one IRs come from physics. From the accelerator side one can consider cost or staging, when start with one IR and build second based on gained experience, which argues for single IR at start. 

P.B.: Arguments for two IRs for complimentarity of physics, background and accelerator design. If we have single IR for all the community, in a machine which cost several billions, is the physics use and service to community commensurate with the large investment? Example of light sources which build many user beamlines. There will be larger community behind the project if we have two interaction regions.   
H.Y.: We should not assume that it is unavoidable that we will have to go to single IR scenario. 
A.S.: Our present baseline has two IRs. We are just discussing if some of the alternatives may become more real. 

T.M.: Suggest concentrating discussion on what is in BCD. Summarizes status of committees which will prepare white paper and which will verify that BCD reflects opinion of community. Suggest concentrating what we would like to see the result of Frascati to be, not to concentrate on down-select which was not called upon with exception of committee of Bialowonz, Markiewicz, Yamamoto which was asked to justify the cost of second IR in a white paper. 

T.T.: At the moment have baseline with two IRs, small and large crossing angle, which should have similar performance. Have large community of users, many regions, this is major motivation. Need to stress that both small and large crossing angle work and less emphasize the differences.     

C.S.: Ranking is very important piece of document. It is important to discuss it. 

O.N.: Was not disagreeing with any part of the document. What is written on head-on is very accurate. Specific comment on quad aperture in head-on FD, >24mm would be quite possible (now written r=35mm). Also, still find it difficult to understand why we keep 20mrad in baseline if we convinced that 14mrad is better. 
A.S.: Gamma-gamma compatibility need to be discussed, 14mr is not compatible but otherwise 14mr is superior. 

P.B., A.S. Discussion of differences of 20, 14 and other. 
A.S.: Crab cavity, it is possible to make crab crossing without loss of luminosity.  

T.T.: For crab cavity, ranking should be one, directly affecting luminosity. 

A.S.: No, since one can design around the issues and make sure crab cavity does not give luminosity loss. 

T.M.: In cold machine, crab cavity requirements are much relaxed. Also, with digital feedback, can correct phase errors of crab cavity. 
P.B.: For feedback, need to consider what is spectrum of crab cavity phase errors. If spectrum is flat, feedback would not help. 

A.S.: Most likely error is phase error between the trains, which then corrected out by feedback at the beginning of the train. Other modes can be damped in the cavity.

P.B.: What we designing for, in terms of energy spread, 2, 5 or 20%? Need input from physics people. Indeed need flexibility even if we do not consider high luminosity. 

T.M.: Parameter group specified the range and to that range we design the machine, with a single possible exception of high luminosity 1TeV case. 

(note: parameters WG has removed “High L” case from baseline, for either energy)

G.B.: Compatibility with other physics programs is now Rank 3, is this really appropriate and maybe need to be separated in special rank? 
A.S.: Move it to separate rank, relative weight define later with input from all community
P.B.: Does the low P option require additional stage of bunch compression (200um)?
M.W.: Bunch compressor baseline is two stage BC (can give 150um), and alternative is single stage. 

P.B.: Low P is remaining worst case; need to ask physics community to look at that, in particular look into energy reconstruction. 
A.S.: Other design issues, e.g. the issues of the length of diagnostics section. Aggressive approach is 100m diagnostics, which require 1micron laser, f/1 focusing, tripled light, aggressive r&d. Alternative is hundreds meters. 
G.B.: Feels that 100m length is too constrained. Could consider starting with longer length and then decreasing it. 

M.W.: One micron spot for 100m long diagnostics only comes when run at 1TeV CM with zero dilution of damping ring emittance. With 500GeV CM, and nominal beam, spot size is larger and close to 3microns which is achievable now. This is graded approach.  

G.B.: There maybe other errors which can dominate measurements of spot size, need to study it more. We are not ready yet to state that 100m is fine. 

A.S.: The group needs to evaluate the issues of positron source location.  Putting the undulator into the BDS could have major consequences in many aspects of the performance and operation of the linear collider in ways which we may not understand before the deadline for completing the BCD.
P.B.,G.B.: Discussion of energy spread, spectrum shape, reconstruction.  

G.B., T.M., Comments on next steps in GDE process and how to ask for comments on BCD from the community. 

P.B.: Paragraph on multi-TeV may need to be modified: if we want to preserve possibility, then need crossing angle, and other constraints. Not to our group to decide.  
(CLIC Note 644, ILC Compatibility with Possible Multi-TeV Upgrade, was issued on November 10, 2005, but we did not see it before the meeting)

H.Y.: If compatibility with physics programs will go to special ranking it will be more acceptable. 

A.S.: Will write notes from this meeting. Summarizing further editing which we agreed upon, this is what we have: 

1) BCD states that two IRs are desired and this need to be stressed

2) Write that all versions (20,14,2,0mr) are considered for single IR alternative

3) Move text describing 14mrad design appropriate location

4) Rename Rank 3 (compatibilities with physics programs) to Special Rank, to be weighted later, with input of all physics community

5) Edit text about multi-TeV
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