Run II Monthly Operations Report: Covering the period 12/19/05–1/22/06

This report was prepared and submitted by Roger
The reporting period began during the recovery from a quench in A sector of the Tevatron.  The initial quench occurred on January 14, and the first store after the repair period occurred on January 28.  The running period also included two very low luminosity stores (<1E30), which were requested by the experimenters.  Highlights of the period included a new stacking record of 20.12 ma/hour that was maintained for an entire hour. Overall, the performance of the antiproton stacking increased significantly during the period.  As a result, a new record number of antiprotons, 437E10, was achieved in the Recycler. 

We remain significantly behind both the base (~3 weeks) and design (~4 weeks) curves for FY2006 as we go into the long, spring shutdown. Unless we do significantly better than expected over the balance of the year we will not reach the design values, and the base curve itself will be a challenge.

The accelerator complex is currently supporting Run II, MiniBoone, NuMI/MINOS, and Switchyard 120 operations in parallel. More detailed information is available in the weekly presentations at the All Experimenters’ Meeting. (http://www.fnal.gov/directorate/program_planning/all_experimenters_meetings/index.html).

Review of Performance over the Prior Four Weeks

There were fifteen stores during the reporting period with luminosities ranging from < .6E30 to16.3E31. Total delivered luminosity was 45.8 pb-1 accumulated over a total of 352 store hours. There were also 43 total hours of Tevatron studies and 94 hours of antiproton stacking studies. Two low luminosity stores were used by the CDF and D0 to collect elastic scattering data with the forward and backward detectors placed very close to the beam. Antiproton stacking rates increased substantially during the period culminating in a record stacking rate of 20.12 ma/hour eclipsing the stacking record reported last month of 17.5 ma/hour.  Average stacking rates over the period increased 15 to 20% over the rates late last year.  Good use was made of the increased stacking capability to establish a record stash in the Recycler of 437E10 antiprotons. 

Twelve of the fifteen stores during this period were ended intentionally. Two ended in quenches and was terminated by a spurious abort.  A faulty 200 module pulled the abort during store 4618.  Store 4634 ended in a quench that was caused by the failure of a CAMAC power supply.  Just after store 4642 had been squeezed one of the Tevatron experts noticed that the tunes appeared to be too far apart, and he attempted to make an adjustment, which resulted in a quench. 

Significant (>1 shift) contributors to downtime over the period included:

· On January 25 the lithium lens used for antiproton production failed and had to be replaced.  This resulted in about 35 hours of downtime.

· There were also a problems with the power supply for the Tevatron Electron Lens (TEL) that resulted in approximately one shift of downtime. 

· An air leak in the Tevatron B4 sector kept the Collider down for 9 hours.  Eventually the leak was overpowered with turbo pumps.  This is one of the problems that will be addressed in the upcoming shutdown.  

There were no significant configuration changes during the period.

Simultaneous with collider operations, 15E18 protons were delivered to MiniBoone and 11E18 protons were delivered to NuMI. The total integrated protons on the MiniBoone target for the run stand at 7.18E20 and the total integrated for NuMI stands at 1.40E20. Switchyard 120 ran in parallel with antiproton and neutrino operations throughout the period.

Commentary on Current Performance 

Luminosity performance has fallen behind during the last two reporting periods due to two failures of Tevatron components, and an increased focus on antiproton stacking studies.  The latter activity has already begun to pay off.  Nevertheless, the possibility of meeting the design goal for the year is remote.  It will also be a challenge to meet our base goals this year.  However, the outlook for the period of running beginning in the summer is excellent due to the investment in the stacking studies.  In addition, the Tevatron will get a great deal of attention during the coming shutdown in order to improve its reliability. 

Issues we are now dealing with include:

· Antiproton stacking rate: The zero stack stacking rate (design) goal for FY2006 is 30E10/hour. This stacking rate is necessary to support end-of-year design curve luminosities approaching 20E31. We experienced a 10-15% improvement in the stacking rate following the November-December study and the stacking rate has improved another 15% during the present period.

· Antiproton availability remains the most important variable determining the luminosity of any particular store. Our progress on Accumulator-Recycler transfers has allowed us to raise the average stacking rate by limiting Accumulator stacks to ~60E10. Our experience over the last several months is that Recycler-only shots are sustainable on every shot as long as stores remain in the Tevatron for ~24 hours. Under these conditions we are able to sustain luminosities in the 14-16E31 range. 
Current priorities are: 

1. Addressing the vacuum issues and other issues that have built up in the Tevatron during the long running period that is coming to an end

2. Increasing the zero stack stacking rate to the FY05 (design) goal of 25E10/hour

3. Improving the Accumulator-Recycler transfer efficiency and shot duration (currently at ~90-95% and 30 minutes

Current Vulnerability/Reliability Issues:

· Nothing to report

Next Month’s Strategy 

The shutdown will begin in the next reporting period.  The focus will be on improving the number of protons that can be delivered by the Proton Source and making reliability improvements to the Tevatron.

Status relative to the FY2006 Plan

Planned and actual performance for the current period:


Base Profile
Design Profile
Actual


Median Initial Luminosity
10.7E31
19.9E31

11.5E31
*

Protons/bunch
250E9 
260E9

218E9
*


Pbars/bunch
38E9
60E9 

38E9
*

Effective Emittance (mm-mr)
16
16

14
* 

Beta at the IP (cm)
28
28

28
*

Hourglass Factor
0.65
0.65

0.62
*

Zero Stack Stacking Rate
16
30

16.9
*

Integrated luminosity for the period
70.0
95.2

46
pb-1 
FY06 integrated luminosity to date
312
352

268.6
pb-1 
FY06 integrated store hours to date
1919
1995

1688
hours 
* 
Base and Design correspond to end-of-year goals. Actual corresponds to simultaneous performance on the median store of the last four weeks.
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