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TABLE OF RECOMMENDATIONS

	1. 2006 Review Committee Charge

	Charge Point 1 (CP1): Evaluate the technical scope, new operating procedures and program of machine studies planned to increase antiproton production.
Charge Point 2 (CP2):  Evaluate the technical scope, new operating procedures and program of machine studies planned to allow high intensity running in the Tevatron needed to meet the goals of Run II. 


	Charge Point 3 (CP3): Assess whether the lab has identified and allocated the appropriate resources needed to complete Run II luminosity improvement plan.
Charge Point 4 (CP4):   Assess the laboratory’s responses to the comments and recommendations from the March 2005 Tevatron Operations Review.



The March 2006 Tevatron Operations Review Committee considered that all recommendations from the 2005 Tevatron Operations Review were closed with one exception. In section 5.2.2 the Management sub-committee stated that “The FY 2005 Scorecard was not completed – the detector aspects are still open”. The laboratory’s responses to these prior-year recommendations are shown on page 2. 
The laboratory’s response to recommendations from the 2006 DOE review begins on page 3.
	2005 Tev Operations Review - 2.  Detector Operations

	No.
	Recommendations
	Status/Action

	
	
	

	2.2.2
	Optimize on a laboratory-wide basis, the resources needed for Run II with a possible goal of adding resources for detector operations and computing. 
	Closed.  The Fermilab director established the Tevatron Collider Experiment Task Force to evaluate the resources needed for operating the Run II experiments through 2009.  The task force included the PPD and CD upper management, the experiment spokespeople, as well as members of the experiments’ operating organizations.  Some of the recommendations from that task force were implemented. To a large extent the basic technical needs of the experiments have been satisfied. The Fermilab Directorate introduced a program of International Fellowships to encourage the international participation of physicists in the local operations at Fermilab. The maximum number of RA appointments for the Run II experiments was raised. There is an ongoing need for extra support for guest physicists which is limited by overall laboratory funding. Both experiments have also implemented some changes which increase the efficiency with which manpower is used in operations.

	2.2.3
	OHEP should follow up on the Programmatic risks:  Run II Collaborators, WAN, GRID Infrastructure, and Governmental Directives.
	

	2.2.4
	Complete the laboratory-wide bottoms-up planning (2004 Recommendation 3.2.2) so that the prioritization process can be completed.
	Closed. See above


	2006 Tev Operations Review - 2.  Tevatron

	No.
	Recommendations
	Status

	2.3.1
	Continue to investigate beam-beam effects in the Tevatron, both theoretically and experimentally, in order to ensure that the Tevatron is not limited by P-bar intensity at ultimate Run II parameters.


	Closed. The increased pbar intensities being delivered from the Recycler have allowed valuable observations and operational experience. Pbar intensities injected into the Tevatron have increased by roughly 50% over the past year.  The peak luminosity (290 E30 cm-2 s-1) is approaching the design value (320 E30 cm-2 s-1) and the record weekly delivered luminosity is nearly 45 pb-1. Efforts to investigate and reduce damaging beam-beam effects for all parts of the Tevatron cycle (injection, ramp, squeeze, collisions) continue - different helical orbits, second order chromaticity compensation, possible new working point, and beam-beam simulations.

Operational improvements and studies to reduce beam-beam effects have been carried out. Two additional separators installed during the 2006 shutdown have allowed up to 20% separation increase between the two beams at the nearest parasitic crossing points during high energy physics (HEP) stores.  The increased separation resulted in approximately 20% luminosity lifetime improvement in good agreement with expectations based on beam-beam simulations.  A new helical orbit has allowed better proton lifetime during pbar injections thanks to reduced beam-beam effects (increased separation at the most damaging parasitic crossing point). New pbar cogging positions are being studied to change the parasitic crossing points during injections to reduce beam-beam effects further.  Beam-beam compensation studies are ongoing with our two electron lenses.  The new sextupole circuits to correct the second order chromaticity for HEP are being commissioned currently.

A weak-strong simulation (LIFETRAC) was tuned to better reproduce the observed proton lifetime for HEP stores.  This code has been used to evaluate the benefits of correcting second order betatron tune chromaticity with new sextupole circuits designed for this purpose at the current working point and possible new working points.  Plans to upgrade LIFETRAC to perform strong-strong simulations have been postponed due to other commitments by the primary keeper (external to FNAL).

Progress continues on development of beam-beam codes for strong-strong simulations in conjunction with the FNAL Computing Division.  The PIC beam-beam code has been verified against the KEK code (Ohmi) and experimental data from the VEPP-2M collider (see J. Amundson, J. Qiang, R. Ryne, P. Spentzouris,  E. Stern and A. Valishev, "Development and validation of self-consistent 3D  beam-beam modeling code within SciDAC", J. Phys.: Conf. Ser. 46 205-209).  All planned features have been implemented (multi-bunch tracking capability, resistive wall wake field, and betatron tune chromaticity) and verified with simple comparisons to analytical calculations or observations in the Tevatron. The full simulation is currently being run and evaluated for 1x1 colliding bunches.  Optimistically, there will be simulation results for the 36x36 configuration within a couple of months.




	2006 Tev Operations Review - 3. Accelerator Operations & Integration

	No.
	Recommendations
	Status

	3.3.1
	Evaluate the high intensity limitations of the proton plan.
	Closed. We have achieved MI intensities up to 4.05E13 protons (90% of the Proton Plan design intensity) without any problems with instabilities.  The growth rates of the transverse coupled bunch modes have been measured and compared with predictions. Based on those measurements we expect our transverse bunch by bunch damper system to be adequate.
Ref: X. Huang, P. Adamson et al Beams-doc-2059 and Beams-doc-2120, B. Zwaska, Beams-doc-2166.

Due to the large longitudinal emittance of the slipped stacked bunches we do not expect to have problems with the longitudinal coupled bunch modes.

Ref: V. Wu, Beams-doc-2275.

We have started simulations and measurements of the e-cloud effect in MI. So far we do not anticipate e-cloud to be a problem at the Proton Plan intensities.

Ref: M. A. Furman, K. Sonnad, and J.-L. Vay, LBNL-61921/CBP-761.

B. Zwaska, “Electron Cloud measurements in MI” Beams-doc-2278




	2006 Tev Operations Review - 4. Antiproton Source

	No.
	Recommendations
	Status

	4.2.1
	Continue to allocate adequate machine study time for the development of the design average stacking rate of at least 30 mA/hr.
	Closed. We have completed machine studies which characterized the cooling systems of the Accumulator and Debuncher.  The results of these studies have led to the design of new electronics and cooling system configurations. In addition to the ~6hr/week of dedicated machine studies there are several shifts per week of studies performed during stacking. 

	4.2.2
	Pursue all stacking rate upgrade paths aggressively with the goal to achieve stable and consistent average P-bar production rates of at least 25 mA/hr by September 2006 and at least 30 mA/hr by February 2007.
	Closed. The new electronics and cooling system configurations mentioned in 4.2.1 have been/will be implemented. In addition, improvements to the target, collection lens, orbit control, and RF systems' components have increased the number of antiprotons by more than 50% from a year ago.



	2006 Tev Operations Review - 5. Management

	No.
	Recommendation
	Status

	5.3.1
	Continue to take a flexible approach in providing the necessary Run II resources to optimize success.
	Closed. Operations and maintenance activities in support of Run II continue at their historical levels. The planned fall-off in the level of support required for the Run II Upgrades has allowed redirecting these resources to ILC and Nova/ANU (previously Proton Plan II). Increased resource needs for these and other initiatives through 2009 will require continuing attention to ensure that the Run II goals are met.


	5.3.2
	Focus future DOE High Energy Physics reviews of Fermilab Operations on workforce transition and resource issues from the present to the post-Run II period.
	Closed. The scope of the 2007 Operations review is to “ensure that plans are in place to maintain reliable and efficient operation for the rest of the decade” and to ensure “that the laboratory has allocated adequate resources to implement those plans.” The charge letter asks the review committee to respond to the question “Have credible estimates been made of the scientific manpower needed to run the experiments, and will the planned participation of the collaborators meet these needs?”


	5.3.3
	Continue the open and proactive approach with the regulators and the community to ameliorate the tritium contamination issue.
	Closed. An ongoing dialog with the IEPA resulted in the acceptance of our Compliance Commitment Agreement (CCA) on July 31, 2006. We have implemented the mitigations and enhanced sampling described in the CCA.  A number of public meetings have been held including with local homeowners associations, the Johnson School PTA, and the Fermilab Community Task Force to keep them informed of the current situation, and we continue to update our tritium website. We have also completed "worst case" projections for radionuclides in the NOvA era and incorporated this information into the NOvA Environmental Assessment. The Fermilab Community Task Force has been briefed on the contents of the NOvA EA as it relates to radionuclides, and we are preparing a public information campaign associated with the EA release for public comment (planned for March).  In parallel we have made substantial progress on understanding the production and migration of tritium within the NuMI facility. A number of projects scheduled for the FY07 shutdown hold promise for reducing levels further.


