Summary of Fermilab Short-Baseline Neutrino Working Meeting
April 30-May 2, 2014

· Far detector (T600) location and size
· Preliminary cost estimates for a far detector building at 700m show a cost range of  $14-20M, exceeding the budget of ~$9.8M.
· The 700m on-axis location will require wetland mitigation with estimated cost of $1-2M and schedule delay ~1year extra for permitting.  
· Preliminary studies of locating at 600m (between MiniBooNE and NOvA surface building) from the perspective of physics reach and construction feasibility were done.   Physics reach at 600m is as good as or better than the 700m location.  The construction at the 600m location looks preferable to 700m since no wetland mitigation is required (Figure 1).
· Locating on axis (underground) costs $1-2M more than on the surface (~7m off axis).   The physics impact of a surface detector has not been fully explored.
· Need to continue study on effect of neutrons and gammas cosmics to determine whether a cosmics shield is necessary. 
· Far detector mass (statistics) is a primary driving factor in oscillation physics reach.   Allowing for additional mass in the future is advantageous.
· The construction of the far detector building sets an earliest date for detector installation during 2017.
· T600 located at 600m located on axis is the reference.   The decision of surface/underground will need to be made based on a more detailed analysis of building cost and physics impact.

· Near detector (LAr1-ND) location and size
· Near detector of sizes of ~150t and ~300t located at 100m (SciBooNE location) have been studied for physics reach and construction cost.  The two detectors have the same transverse dimensions with the larger one being twice as long in the beam direction.
· Preliminary studies show no significant difference in physics reach for larger detector size
· Either design will require some civil construction with conservative preliminary estimates of $2-4M.   Ease of cryostat construction (and hence overall cost) strongly suggests that the cryostat be installed in a purpose-built enclosure with the existing SciBooNE enclosure used for the cryogenic system.
· Studies are needed to evaluate the impact on systematics (sensitivity) of the z position of the near detector (eg 100m vs 150m).  There was not time to complete these during the workshop.   
· Locating LAr1-ND at 150m would require additional civil construction relative to 100m where the SciBooNE enclosure already exists.  A cost comparison has not yet been made.
· The construction of the near detector building sets an earliest date for installation during 2016.
· LAr1-ND with a mass of 150t located at 100m is the reference.   A study of the physics reach of the 150m location needs to be completed.  The decision of 100m vs 150m will need to be made based on a more detailed analysis of building cost and physics impact.

· Physics reach of reference design (LAr1-ND 150t @ 100m, MicroBooNE@470m, and T600 @ 600m) has been studied
· Differences between T600 and LAr1-ND simulations now understood and resolved
· The preliminary analysis of the reference design from the meeting shows that 5sigma significance can be achieved over full LSND region (see plot).

· Near detector design (LAr1-ND vs MicroBooNE)
· An alternate to LAr1-ND was proposed: move MicroBooNE to 150m
· The physics reach of this scenario has not been studied as extensively LAr1-ND.  
· Preliminary cost estimate for such a move is $10M including cost of new building.  MicroBooNE would be off for an estimated 18 months
· MicroBooNE would not be in new location before 2020.  This implies a delay in the start of a sensitive oscillation physics program and definitive understanding of the position dependence of the MiniBooNE low energy excess.
· Without LAr1-ND there is no R&D on LBNE style technology
· As per the MicroBooNE collaboration, the MicroBooNE detector is not available to move out of the LArTF on this timescale.

· Logistics of T600 move and operations
· Technical and Safety Details of T600 at Fermilab were discussed in detail.  This included a review of the most relevant chapter for the Fermilab Environmental, Safety and Health Manual (FESHM) for cryogenic systems.  A key element of this review for T600 is the acceptance by Fermilab of PED-EN (European standard) certifications for vessels.
· Fermilab contribution to integration of T600 will require a dedicated senior engineer to coordinate the evolution of the far detector building and T600.  This contact person will be needed starting at the beginning of the program.   A contact person will also be needed for coordination during installation.
· Operation and maintenance of the cryogenics and purification plant will be under FNAL responsibility. A Contact Person from ICARUS will follow cryogenics and purification operation. Integration of the T600 Control Process System to the FNAL Standards will be done by FNAL.
· A list has to be produced of routine maintenance operations, according to the past experience at Gran Sasso.  
· Early in the development of the T600 plan, the cryogenic system design should undergo a joint (Fermilab/INFN/CERN) evaluation to optimize for operation at Fermilab as compared  to Gran Sasso.   For example, the readily available delivery of LN2 and near surface location may make an open loop LN2 system more practical.

· Optimizations of the Booster Neutrino Beamline could improve the statistical and/or systematic power of the measurement.  These include:
· Installation of the 25m absorber
· Modification of the focusing system
· Studies are required to determine the potential benefit of these changes

· The reference design for the Fermilab SBN program is:
· Near Detector: LAr1-ND at 100m
· Middle Detector: MicroBooNE at 470m
· Far Detector: T600 at 600m on axis
· There are two major options relative to this reference that will be studied before finalizing the configuration:
· T600 on axis or surface
· LAr1-ND at 100m or further


[image: ]Figure 1: View of location for SBN Far Detector at 600m from BNB Target
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Figure 2: Limit projection for reference design
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Appendix 1 – Meeting Schedule and Guiding Questions

Fermilab Short-Baseline Neutrino Program Working Meeting
Fermilab, April 30 – May 2, 2014

There are several questions that have come up which should be discussed in detail and on which we can hopefully come to clear conclusions during our meeting.  There are certainly others, and it’s probably useful to list important questions before the meeting, so please send additions to this list:

1) New alternative proposed layout: MicroBooNE as Near detector and T600 T600 as Far (500 m?): what are the benefits on physics reach, time schedule and cost?    
2) Sensitivity assumptions: The sensitivities for nue appearance presented by the LAr1-ND and T600 collaborations seem to have some differences even when evaluating very similar configurations.  In order to converge, it would be helpful to discover what creates this difference.  Is it a difference in input assumptions or calculation methods?
3) Neutrino beam spectra at different distances from target.
4) Near Detector size: Do we gain in the physics capabilities by enlarging the ND?  What are the cost and schedule implications of such a change? 
5) Location of T600:  Is the physics impacted by locating the FD at the surface, amounting to ~10m off-axis?  What are the cost savings relative to locating on-axis?  
6) Far Detector size:  Is it possible to increase mass at far detector with new module(s)?  What impact would added mass at FD location have on physics reach? 

The first day will be more structured with presentations to outline the current ideas and developments both by the experiments and Fermilab. 

Agenda:
Wednesday, April 30 (overview and updates)

  8:45  Welcome and Introduction (Nigel Lockyer/Greg Bock) – 15m
  9:00  Fermilab SBN Program Planning, Facilities, etc. (Peter Wilson, FNAL) – 20m
  9:40 Buildings: ND and FD Civil Construction (Steve Dixon, FNAL) – 20m
10:20 Coffee Break 
10:50 LAr1-ND Overview and Physics Updates (Dave Schmitz/Ornella Palamara)  (30m) 11:45 Lunch
  1:00 ICARUS + MicroBooNE: Combination for a Definitive Dual Detector Experiment (Alberto Guglielmi) – 20m
  1:40 ICARUS overview and Physics Updates (Daniele Gibin) - 20m
  2:20 Infrastructure Needs of the ICARUS T600 detector (Claudio Montanari) 20m 
  3:00 Coffee
  3:30 Discussion: Define goals for studies/calculations/estimates to be done on Thursday  - Alberto, Bonnie, Dave, Peter
  5:00 Adjourn
  6:30 Dinner at restaurant - TBD

Thursday, May 1 (working day)

Unstructured working time and informal meetings

Friday, May 2 (conclusions and outcomes)


  9:00 Updates, Conclusions on FNAL infrastructure (Peter Wilson)  
  9:30 Updates, conclusions on physics – topic 1  
10:00 Updates, conclusions on physics – topic 2
10:30 Coffee
11:00 Updates, conclusions on physics – topic 3
11:30 Updates, conclusions on physics – topic 4
12:00 Lunch
  1:00 Discussion: Plan for next steps
  3:00 Meeting Adjourn

People are leaving Fermilab around 3:00 pm
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Microsoft_Excel_Sheet1.xlsx
LAr1-ND Budget

				FY2015		FY2016		FY2017

		LAr1-ND		Building Design		Building Construction		Install and Commission:

				Cryostat Design		Cryostat Construction		Cryostat

				Cryogenics Design				Cryogenics

						Cryogenics Procurement		TPC and Electronics

				Detector and Electronics Integration

		Other				n Phenomenologist		n Phenomenologist

		Cost		$3.0M		$6.0M		$4.0M





DOE Budget

				FY2015		FY2016		FY2017		FY2018

		LAr1-ND		2.5		6.0		4.5

		ICARUS		0.5		2.5		3.0		4.0

		Total		3.0		8.5		7.5		4.0





Deliverables

						Funding Source

		Component		DOE		Other US		Non-US

		LAr1-ND

		Building		X

		Cryostat		X

		Cryo System		X				X

		TPC				X		X

		Electronics		X		X

		Integrate and Install		X

		ICARUS

		Building		X

		Cryostat						X

		Cryo System						X

		TPC						X

		Electronics						X

		Integrate and Install		X				X





Schedule

				FY14				FY15								FY16								FY17								FY18								FY19								FY20

				Q3		Q4		Q1		Q2		Q3		Q4		Q1		Q2		Q3		Q4		Q1		Q2		Q3		Q4		Q1		Q2		Q3		Q4		Q1		Q2		Q3		Q4		Q1		Q2		Q3		Q4

		MicroBooNE		Install				Data Taking																																Full SBN Data Taking

		LAr1-ND Building				Design								Construction

		LAr1-ND Detector				Design						Construction								Installation						Comm.				Data Taking										Full SBN Data Taking

		ICARUS Building		Design										Bid		Construction

		ICARUS Detector																												Installation								Comm.		Full SBN Data Taking





Schedule - move uBooNE

				FY15								FY16								FY17								FY18								FY19								FY20

				Q1		Q2		Q3		Q4		Q1		Q2		Q3		Q4		Q1		Q2		Q3		Q4		Q1		Q2		Q3		Q4		Q1		Q2		Q3		Q4		Q1		Q2		Q3		Q4

		MicroBooNE		Data Taking

		LArTF 2 Building		Design								Construction

		Move MicroBooNE																								Design						De-install						Install				Comm.				SBN Data Taking

		ICARUS Building		Design														Construction

		ICARUS Detector																																Installation								Comm.				SBN Data Taking





LAr1-ND Options

				Option 1		Option 2

		Cryostat Location		SciBooNE		New Enclosure

		Cryogenics Location		New Building		SciBooNE

		Cryostat Size		129m3		258m3

		Building Cost		$2.9-5.6M		$4.0M

		Cryostat Cost		$1.8-4.2M		$2.2-5.8M

		Building + Cryostat		$4.7-9.8M		$6.2-9.8M

		Cyrogenics Cost		Assumed near Same

		TPC and Electronics		?		?
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Cryogenic plant area (mainly cryo-coolers)
It can be re-distributed to adapt to the available space

LN2 Storage vessel
(7 m above the T600 basement)
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Photo from April 2010










Far Detector Building – 600m location 
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Photo from April 2010 

From C. Montanari Presentation 
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