US LHC Accelerator Research Program

Task Sheet

Task Name:   Accelerator Physics
Date: 8 Oct 2003

Responsible Person(s) (overall lead, lead at other labs):  


Steve Peggs, BNL (lead), Tanaji Sen, FNAL, Miguel Furman, LBNL 

Budget (specified for each lab):     


BNL
$55k


FNAL
$59.5k


LBNL
$54k   


Total
$181k

Statement of work for current FY (include description of year’s “deliverable” and, if appropriate one or a few intermediate milestones):  

FNAL work in FY 04: 

(1) Wire compensation of long-range beam-beam effects

We propose to hire a graduate student to investigate the beam dynamics issues associated with the compensation as part of the student’s thesis. The compensation idea will be examined both for the Tevatron and the LHC. The key steps will be as follows:

· Developing a robust compensation strategy for the Tevatron, either with single or multiple wires by March 2004.

· Developing analytical and simulation tools that will be used to theoretically study the compensation throughout 2004.

· Developing engineering specifications for the 1st prototype to be built at FNAL.

· Use of the theoretical tools developed at FNAL to analyze the SPS wire compensation experiments. These will also be useful for validating the tools.

· Participation in wire compensation experiments planned in the SPS in 2004 and subsequent analysis.

       CERN contacts: J.P. Koutchouk, F. Zimmermann

(2) Energy Deposition

· Refine a MARS model of a NbSn3 dipole first IR design:

                   - traditional cos-theta dipole with a spacer in a mid-plane

                   - block coil dipole with an open mid-plane.

· Monte Carlo studies to minimize peak energy deposition in the separation dipole.

Deliverables for FY04:

1. Report on analysis of use of wire compensation for LHC IR upgrade

2. Report on energy deposition studies of energy deposition in separation dipole. 

Statement of expected follow-on work in subsequent years (include “ultimate” goal and time scale for this sub-program, as well as plans for specific work and rough budget need for next 2 years):  

FNAL work in FY05-FY06: 

 -  Wire Compensation of long-range beam-beam effects.

If  a robust strategy is found for the Tevatron and a prototype is built, it will be installed in the Tevatron. We anticipate that the costs of the prototype will be borne by the Beams Division and Magnet Division. Following installation, beam tests with the prototype will be performed. If successful, additional wire compensators will be built and installed. Given the uncertainties associated with the success of the compensation strategy, we can only hazard best guesses at this point. Assuming success at every stage, a rough schedule for the following 2 years is

	
	Date

	Decision to built a prototype

Installation of prototype 

Beam studies

Decision to build more compensators

Beam studies with single compensator 

Installation of all compensators

Beam studies with all compensators
	March 04

November 04

November 04 – May 05

May 05

May 05 – August 06

August 06

August 06 – July 07


The costs associated with this project will mostly be in support of the graduate student and travel. We anticipate that the costs with this project should stay nearly constant over FY04 to FY06 before adjusting for inflation. In the event that the LHC expresses an interest in the design of the compensators built at FNAL, additional costs may be incurred in their construction for the LHC. However these costs will not be part of the accelerator physics effort.

-  Energy Deposition

· Conduct optimization MARS studies to minimize peak energy deposition, dynamic heat load and residual dose rates in the NbSn3 dipole first IR design: materials, configuration and dimensions of spacers, beam pipe and front absorber.

· Conduct optimization MARS studies to minimize peak energy deposition, dynamic heat load and residual dose rates in the rest of the dipole first IR: a double bore dipole and low-beta quadrupoles, neutral beam dump and other components.

