IceCube Project Monthly Report  - March 2010
Accomplishments

· A season wrap-up and planning meeting was held on March 18-19 in Madison.  Meeting participants included Raytheon, NSF, UW, and individuals from the IceCube collaboration and there was success in achieving plans for the next season.
· Detector uptime in March was 99%, with clean run time over 95%.
· Outreach activities included school presentations, interactions with astronomers, and engaging life-long learners.

· Testing of the new 79-string detector configuration began March 5th.

· The IceCube Software & Computing Advisory Panel will meet on April 6-7, 2010 to review progress since the first review by this panel in March 2009.

· The next IceCube Collaboration meeting is May 3-7, 2010 in Annapolis (hosted by U. Maryland). The Science Advisory Committee will meet on May 7-8, in the same location.
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Actual Cost

Work Work of Work Budgeted

OBS Structure L2

Scheduled Performed Performed Schedule Cost Assigned AY $s Sched Perf

Project Support 25,871 25,871 25,808 0.0 63.0 80 5.6% 27,288 94.8% 94.8% 94.6%

Implementation 42,511 42,511 42,056 0.0 455.1 691 15.4% 46,994 90.5% 90.5% 89.5%

Instrumentation 76,474 76,475 76,348 0.6 126.7 24 5.7% 76,895 99.5% 99.5% 99.3%

Data Acquisition 33,836 33,836 33,849 0.0 -12.9 1 5.0% 33,849 100.0% 100.0% 100.0%

Data Systems 25,903 25,903 25,891 0.0 12.3 13 1.7% 26,688 97.1% 97.1% 97.0%

Detector Comm. & 

Verification

20,419 20,419 20,316 0.0 103.6 16 6.6% 20,670 98.8% 98.8% 98.3%

Pre Operations 3,487 3,487 3,367 0.0 119.4 49 4.4% 4,599 75.8% 75.8% 73.2%

Subtotal 228,501 228,502 227,635 0.6 867.2 873 10.3% 236,983 96.4% 96.4% 96.1%

RPSC SUPPORT 29,653 29,593 29,401 -60.4 191.8 492 7.3% 36,323 81.6% 81.5% 80.9%

NSF 1,101 1,101 1,101 0.0 0.0 10 6.0% 1,263 87.2% 87.2% 87.2%

Total 259,256 259,196 258,137 -59.7 1,059.0 1,374 8.9% 274,570 94.4% 94.4% 94.0%

CONTINGENCY 

Note 3

          4,903

IceCube Total

 

Note 2 259,256 259,196 258,137 -59.7 1,059.0 1,374 6.8% 279,472 94.4% 94.4% 94.0%

Notes:  1 Incorporates approved baseline changes.

              2 Total Budget at Completion includes  $37.4 M non-US contributions.

              3 Budgeted contingency is: 31.9% of the Budgeted cost of work remaining.

          Cost Schedule Status Report              

      IceCube Neutrino Observatory         

Cumulative (AY K$)

At 

Completion 

Note 4

Reporting Period Ending: 2/28/2010

Complete (%)

Budgeted Cost 

2

Variance Risk Contingency

Note5

Actl 

Cost

              5 Contingency is assigned based on the Remaining Work, a bottom-up risk assessment, management judgement, and cost constraints. 

% Remain 

Work

              4 The BAC (Budget At Completion), reflects PY9-10 detailed Baseline Review.



Cost and Schedule Performance – The project is 94.4% complete.  Remaining contingency is $4.9 million.  The NSF IceCube MREFC funding of $242.1 million remains unchanged since the project baseline was established in 2004.
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Jan-2005
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Total Project Cost           

$279.5

Value of Foreign Contributions  

$37.4

NSF Funding                                 

$242.1

Remaining Contingency 

$4.9

Contingency as % of Remaining Work 

31.9%

Strings installed

79

28-Feb-10

Performance

 

and 

Cost

 through:

IceCube Project Baseline (M$)

___Total Funds (US & NonUS)

___Original Budget (BCWS)

___Current Budget (BCWS)

94.4

%

___Earned Value (BCWP)

94.4

%

___Actual Cost (ACWP)

94

%


The schedule variance at the end of February 2010 was -$59.7k (compared to $52.4k last month).  The cost variance at the end of February 2010 was $1,059k (compared to $1,182k last month). This favorable cost variance is due in part to high retention rates of experienced drilling personnel, leading to reduced spending on drilling training and off-ice labor costs.  Low fuel consumption rates for drilling also lowered the cost variance.
	 
	Risk Assessment & Potential Contingency Adjustments

	 
	Item
	Estimate 

	1.
	Contingency potentially required for technical, cost and schedule risks associated with the approved scope of work.  Risk assessments are made at WBS-Level 4 to determine the value of the risk exposure as a percent of the cost of work remaining.
	$1,374K

	2.
	Pre-Operations costs for additional capacity to the data storage and network systems, both at the South Pole and in Madison, and for extending software development.
	$1,600K

	3.
	The cost to retro IceCube equipment/materials from the South Pole at the end of the project. 
	$1,050K

	4.
	Potential labor cost to retain experienced personnel, in particular the drilling crews, in the final year of construction.  This investment will help to ensure that the final season will be as successful as in recent years.
	$350K

	 
	Total  
	$4,374K

	
	Available Contingency as of
	Feb 28, 2010
	$4,903K


Contingency Status and Plans – No change requests were implemented this month.

	02.28.10

	No.
	Description
	Approval Date
	Total Baseline
	Allocated Budget
	Allocated Budget Change
	Contingency Budget
	Budgeted Cost of Work Remaining

	CR134
	Non-US Institutions - Deep Core
	11.25.09
	279,472
	272,626
	3,969
	6,847
	 

	NA
	Status as of October 2009
	 
	279,472
	272,626
	0
	6,847
	16,577

	NA
	Status as of November 2009
	 
	279,472
	272,626
	0
	6,847
	15,426

	CR160
	1.6 FY09 Closeout and move 1 string to FY11
	01.14.10
	279,472
	271,837
	-788
	7,635
	14,416

	NA
	Status as of December 2009
	 
	279,472
	271,837
	0
	7,635
	14,416

	CR161
	PY09 Baseline review
	02.17.10
	279,472
	272,168
	331
	7,304
	 

	CR162
	Pre-Operations Plan for April - September 2010
	02.17.10
	279,472
	273,233
	1,065
	6,239
	 

	CR163
	RPSC & ANG support for strings 81-86 in FY2011
	03.04.10
	279,472
	274,570
	1,336
	4,903
	 

	NA
	Status as of January 2010
	 
	279,472
	274,570
	0
	4,903
	16,151

	NA
	Status as of February 2010
	 
	279,472
	274,570
	0
	4,903
	15,374


Drill Operation and Installation – As winter begins to set at the Pole, the Drill Control Center and Tower Operations modules were powered and heated to store Do-Not-Freeze (DNF) equipment over the winter. The IceCube winter-overs are routinely monitoring these areas and the main hose reel to ensure continuous heat, power, and weather seal.  In addition, the Seasonal Equipment Site has begun to drift and bury as expected.
Off-Ice Activities (Drilling & Installation):

· A Review/Strategic Planning meeting was held on March 18th with University of Wisconsin, Raytheon Polar Services Corporation (RPSC), and the NSF.  The participants reviewed season accomplishments, lessons learned, areas for improvement, and discussed the strategic plan for the coming season.
· A Detailed Planning meeting was held with RPSC in Madison on the 19th to develop the detailed support plan for the 2010/11 season.
· The driller roster is 90% full, primarily due to high retention rates.
· Equipment from South Pole has begun arriving at the Physical Science Laboratory (PSL) for summer repairs and/or improvements.
· Task lists developed for repair and spare parts and procurements have begun.
· The off-ice schedule/activity list was developed.
· A website detailing Enhanced Hot Water Drill (EHWD) components, specs, and images is under development – once complete this will be distributed to assist NSF with EHWD disposition decisions.
· The EHWD documentation project continues with video editing underway, drawing updates, and a file hierarchy developed.
· Plans are being developed to decommission the PSL test-bed/training facility.
Detector Commissioning and Verification - Calibration of the 79-string/73-station geometry has been completed.  We have a high degree of confidence that the calibration meets the one-meter requirement for relative Digital Optical Module (DOM) positions.

Calibration and Monitoring - Studies of the optical properties of the ice continue.  A new ice model dubbed “PPC” is being tested.  PPC is being upgraded to emulate flashers so that crosschecks can be performed using flasher calibration data.

Collaborators in Chiba, Japan are using the “fluence” method to study the ice.  Fluence compares the total light yield between two DOMs that are relatively close together and far away from the source.  For such DOMs, the exponential slope of NPE/distance vs. distance is a good approximation to the local "propagation length", which is a combination of the scattering and absorption lengths near the receiver DOMs.  The technique is now being used with standard candle and flasher data.

Data Acquisition Hardware & Software – While preparations for the switch from the 59-string configuration to the 79-string configuration were underway in the north, the March uptime fraction for the detector was in excess of 99%.

We are still running the El Farolito DAQ code base at Pole, but as of the end of March we are on our 2nd release candidate the newest version.  This new DAQ code contains multiple minor bug fixes, improved testing coverage, and monitoring and logging enhancements.  In addition, it contains a new Volume Trigger.  This feature was requested by the IceCube Low Energy working group to study dark matter annihilations in the Sun.  Testing of this release candidate begins April 1st.  We are targeting a switch to the new code and to 79-string operation April 15th.
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Detector Up-Time: 99.0%

IceCube (in-ice) clean runs Up-Time: 95.2%


Unscheduled Downtime: 0.17%

Definition of the terms:

 “Detector Up-Time” is the percentage of the time period for which the pDAQ data acquisition was acquiring data and delivering at least 500Hz of event rate. This uptime measure therefore includes periods in which the detector was taking data with a partial detector enabled or with light contamination from calibration sources.

“Clean run Up-Time(s)” is the percentage of the time period considered to have pristine data (standard hardware and software configurations) with the full nominal detector enabled, not contaminated with light from calibration sources and for which no serious alerts were generated by the monitoring, verification or other. The criteria applied are not algorithmic but rather represent the Run Coordinator’s overall impression of the quality (including uniformity) of the runs/data.    

Data taking continued smoothly in March, with detector uptime at 99.0% and clean run uptime at 95.2%.  A single power outage occurred and was recovered within 15 minutes.  Several iterations of DOM calibration were required to integrate the new strings deployed in the 2010/11 season.  The first 79-string configuration test took place on March 5th.  The DOM mainboard version was upgraded for all DOMs, including the new strings.  The new version provides additional monitoring information for IceTop.

Data Handling - South Pole systems in the IceCube Lab began 59-string physics operation on May 20th and continued smoothly through March with periodic downtime for commissioning of new strings installed in the 2010/11 pole season. The figure on the next page shows the daily satellite data transfer rates in MBytes/day for this month. The light green is for 59-string filtered physics data, including flasher runs for new string calibration.  Data from the 59-string configuration still dominates the total bandwidth, while the dark green and grey is for data associated with commissioning new strings for the 79-string detector run scheduled to begin in April.
Online & Offline Filtering, Software & Database - The online filtering system for the 59-string configuration, which began in May, continues smoothly with daily satellite transmission of filtered data to the northern data warehouse at University of Wisconsin as logged in the figure above. 

Offline filtering activities have seen significant progress last month on a new packaging system for IceTray software.  The new system allows for a simplified and more robust release and distribution of the software to users.

Preparations for the start of 79-string data filtering are underway, and the trigger filter transmission board made a baseline plan for filtering based on all working group requests.  Meanwhile, rate studies by filter proposers and physics groups on 79-string test data is underway in north.  Actual rates from test data are being used to fine tune the filters to fit within available satellite bandwidth.
Final preparations for online filtering will begin in April. Getting final Geometry, calibrations, monitoring updates for the 79-string configuration.
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Production processing of 59-string detector data is in excellent state.  The L2 processing is up to date and expected to end immediately after the 59-string run ends in April.  Preparations began in March for a unified L3 processing at the data warehouse.  This is the first run with unified L3, reducing dataset sizes and split sets for the working groups.

Simulation - Progress continues on improved detector simulation, including studies on systematic error for physics analysis due to the modeling of ice properties. The graphs below shows the total worldwide simulation production jobs for the last two months. 
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Education and Outreach – IceCube staff were active in engaging learners of all ages, working with school children, life-long learners, and the Madison Astronomy Society.  While the presentations differ in topic and complexity, they share a common thread-all presenters were bombarded with questions and excitement about IceCube and Antarctic science.  Three presentations were made to school groups, one in Oregon, Wisconsin and two in the Berkeley, California area.  Overall, between the three presentations, nearly 150 children had an opportunity to view pictures of IceCube at the Pole, see a DOM, and interact with a researcher.  In Oregon, WI, the researcher presented at the end of a two week Antarctic study module that students were doing.
In a Madison-area talk to mature learners, a graduate student presented to the Madison Astronomy Society with an overview of Astroparticle Physics, neutrino science, and recent results from the detector.  IceCube has presented to the group in the past, so participants were familiar with the project and asked specific, detailed questions.
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Researcher Mark Krasberg explains the logistics and science behind IceCube at Full Speed Ahead in WI.
The final outreach activity in March was a presentation at the Madison Full Speed Ahead program, a one-day event for adults over 50.  IceCube was included as one of nearly 20 workshops, and the session was well attended.

Quality Assurance and Safety – This month, Safety and Driller Management reviewed the season safety record and began the hazard analysis process.  Reviews and analysis will contribute to planning for summer driller training sessions.
Upcoming IceCube Meetings and Events
	Software and Computing Advisory Panel, UW-Madison
	April 6-7, 2010

	IceCube Collaboration Meeting, Annapolis, MD
	May 3-7, 2010

	Science Advisory Committee, Annapolis, MD
	May 7-8, 2010
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