Run II Monthly Operations Report: Covering the period 12/19/05–1/22/06
The reporting period started shortly after recovery from the interruption to operations associated with the Tevatron magnet failure in late November. Performance was extremely good through the Christmas-New Years period and into early January in both the Tevatron and the Antiproton Source, the latter capitalizing on studies conducted during the Tevatron repair period. Records were established for initial luminosity, weekly luminosity, and antiproton stacking. Unfortunately the Tevatron suffered another failure on January 14 and operations were again interrupted for repairs for the last week of the reporting period. It is currently anticipated that operations will resume a few days after this report and will continue through February 26, 2006, at which time we will initiate the FY2006 shutdown. 
We are now significantly behind both the base (~3 weeks) and design (~4 weeks) curves for FY2006. 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 seventeen stores during the reporting period with luminosities ranging from 8.2-17.2E31. Total delivered luminosity was 80.5 pb-1 accumulated over a total of 223 hours of stores and accompanied by 26 hours of Tevatron studies plus a full week of antiproton stacking studies. Store 4581 established a new record for initial luminosity at 17.18E31. Other operational records include luminosity for a seven day reporting period  (24.7 pb-1 from 12/26-1/1/06), most antiprotons in collision (2322E10, store 4581), largest Recycler stash ever (370E10 antiprotons), and the highest antiproton stacking rate sustained over one hour (17.5E10/hour). 
Sixteen of the seventeen stores during this period were ended intentionally. The prematurely ended store, 4569, was attributable to one of the Tevatron sextupole circuits tripping off. 
In addition there was one failed shot during the period. Shot 4594 failed when a skew quad circuit in the Tevatron failed to go to the prescribed value during the low beta squeeze. The resulting quench  resulted in the current extended downtime (more details below).

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

· Failure and subsequent repair of one of the Tevatron proton injection kickers. Repairs were followed by a Tevatron ground fault indication which cleared before the source could be located. (~57 hour interruption to luminosity)

· Failed shot 4594 and resultant cryogenic vacuum leak in A4. This was a human error induced event. In concert with a D0 access several of the D0 power supplies were turned off and their associated alarms disabled. This is standard Accelerator Division operating procedure. However during the subsequent restart one of the skew quadrupole correction circuits was not turned back on nor was its alarm re-enabled. This supply runs at zero current during Tevatron loading, acceleration, and the early part of the low beta squeeze. As a result the status of the supply (off) was not noticed during the turn on or subsequent Tevatron study period. During the squeeze portion of shot 4594 the tunes were not properly controlled resulting in a quench. The quench caused a vacuum leak in sector A4. That leak was traced to a failed O-ring seal which has been repaired. Sector A4 is currently in cooldown with an anticipated Tevatron restart in the next few days. An investigative team will be issuing recommendations for changes to operating procedures to preclude recurrence of an event like this. (~9 day interruption to luminosity, with another several days still to go)
There were no significant configuration changes during the period.

Simultaneous with collider operations 18E18 protons were delivered to MiniBoone and 23E18 protons were delivered to NuMI. Total accumulated protons on target for the MiniBoone run stand at 7.03E20 and for NuMI stand at 1.29E20. MiniBoone completed their series of special runs at reduced horn current and switched to anti-neutrino running during the period. Switchyard 120 ran in parallel with antiproton and neutrino operations throughout the period. 
Commentary on Current Performance 

Luminosity performance is meeting expectations for FY2006 in terms of initial luminosities, but is now falling behind on hours of operations following a second significant interruption to operations due to a Tevatron failure. Our standard operating mode remains “Recycler-only” shots, i.e. utilization of antiprotons delivered exclusively from the Recycler. Problems experienced with the Recycler stochastic cooling system (see last month’s report) were resolved early in the current reporting period. As we have raised the Recycler stash size above 300E10 we have been suffering from decreased lifetime and transverse emittance blowup during the unstacking process. These effects are currently under study.
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 have experienced a 10-15% improvement in the stacking rate following the November-December study period with best performance to date above 17E10/hour. As a point of reference the 30E10/hour goal requires: 1)delivery of 8E12 protons onto the antiproton production target every 2.0 seconds; and 2)maintaining a production efficiency of 21E-6 in the antiproton source with a 2.0 second repetition rate. We are currently operating with 7.5-8.0E12 protons on target at a 2.2-2.4 sec. cycle time and a production efficiency of about 14E-6. The antiproton task force used the opportunity of the second extended Tevatron shutdown this year to continue dedicated studies initiated at the end of November. They have now completed work with beam based alignment in the Debuncher accompanied by significant improvements in the AP2 line and a first look at the Accumulator. The currently measured Debuncher aperture is 34 (H) ( 30  (V). As a point of comparison the aperture prior to the start of studies in November was 31 ( 22 and the Run II design goal is 35 ( 35. The primary outstanding issues are providing enhanced control of the orbit in the AP2 line (a set of new correction dipoles will be installed this week) and extending the beam based alignment into the Accumulator.
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)increasing the zero stack stacking rate to the FY05 (design) goal of 25E10/hour; 2)improving the Accumulator-Recycler transfer efficiency and shot duration (currently at ~90-95% and 30 minutes); and 3)establishing Recycler stashes near 400E10.
Current Vulnerability/Reliability Issues:
· Nothing to report

Next Month’s Strategy 

Our priority is to restore collider performance to the levels achieved before the latest Tevatron repair period. Antiproton studies aimed at making progress towards FY2006 goals will continue parasitically, with dedicated periods as required. We will continue to push the Recycler stash size. We continue to operate the NuMI, MiniBoone, and Switchyard 120 programs in parallel.

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

14.8E31
*

Protons/bunch
250E9 
260E9

233E9
*


Pbars/bunch
38E9
60E9 

54E9
*

Effective Emittance (mm-mr)
16
16

18
* 

Beta at the IP (cm)
28
28

28
*

Hourglass Factor
0.65
0.65

0.68
*

Zero Stack Stacking Rate
16
30

16
*

Integrated luminosity for the period
88.6
106.2

80.5
pb-1 
FY06 integrated luminosity to date
275.2
307.5

222.6
pb-1 
FY06 integrated store hours to date
1616
1680

1336
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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