Memorandum of Understanding

between

the High Energy Physics Division of

Argonne National Laboratory

and 

Fermi National Accelerator Laboratory

for the 

MINOS Collaboration

For FY 1999

February 1, 1999

I.  Preamble
This memorandum describes an understanding between the Argonne National Laboratory High Energy Physics Division (ANL HEP) and the Fermi National Accelerator Laboratory (Fermilab) concerning two separate tasks for Experiment E875: electronics design work and project management.  E875, the Main Injector Neutrino Oscillation Search (MINOS), is described in detail elsewhere.  Fermilab has overall responsibility for the MINOS project.

This document represents an understanding between Fermilab and the participating scientists at ANL HEP concerning their contributions and responsibilities in connection with the MINOS project.  It does not constitute a contractual obligation on the part of either institution.

II.  Activities
A. Electronics

This memorandum of understanding covers FY99 only, however the project is expected to continue through FY02; memoranda of understanding will be written for those years when appropriate.  

The ANL HEP group will design, build and test the MINOS front end digitizing board. The main function of this board is to receive the signals from the photomultiplier tubes, amplify the signals and digitize them.  Additionally it will time the signals, provide charge injection and measure the DC tube current.  ANL HEP personnel have been chosen as one of the co-level 2 managers for the MINOS electronics (J. Thron) and as the level 3 manager for the front end electronics (G. Drake). During FY99 the first two (of three) prototyping cycles will be done. The first is referred to as the proof-of-principle prototype and will be used to test aspects of the design where special care may be needed (e.g. maintaining the low noise levels required). The second prototype is called the demonstrator and will incorporate all the functionality of a final design.  For both of these there is a design period followed by a prototype production and then testing period. Following the demonstrator, and based on the experience with it, the final pre-production prototype will be designed. It is expected that this will just be starting at the end of FY99.

The front end electronics design has evolved  since the November 1998 WBS was written and is expected to continue evolving as the design phase progresses.  This is a normal part of electronics development as the prototypes are designed and evaluated. Also, the lead engineer responsible for this part of the electronics has recently changed and so will bring a new style based on his experiences and preferences.  All of this means that the specific tasks listed in the WBS may not be the actual ones followed, but the overall design will not be much different and the costs and effort levels will not change much. Engineering Change Requests will be submitted before April 1, 1999 to make the WBS changes required by the design changes agreed to at the November 1998 MINOS meeting.

Specifically, the ANL HEP group will undertake the following activities in the fiscal years indicated.  The WBS numbers from the MINOS November 1998 Cost and Schedule Plan are shown where appropriate.

FY 1999

1) Evaluate options for various detector configurations/photodetector choices.

2) Provide cost estimates for various detector configurations/photodetector choices.

3) Electronics front end R&D. Design and build Proof-of-Principle prototype.

(2.3.1.1.1)

4) Design front end mezzanine card ‘demonstrator’.

(2.3.1.1.2)

5) Purchase and build front end mezzanine card ‘demonstrator’

(2.3.1.1.3)

6) Design front end main board ‘demonstrator’.

(2.3.1.1.4)

7) Purchase and build front end main board ‘demonstrator’

(2.3.1.1.5)

8) Test ‘demonstrator’ boards. 

(2.3.1.1.6)

9) Design and build test stand for mezzanine card. 

(2.3.1.1.7,  2.3.1.1.8)

10) Begin design of front end mezzanine card preproduction prototypes.

(2.3.1.1.9) 

11) Begin design of front end main board preproduction prototypes.

(2.3.1.1.11)

12) Provide Level 3 management for the Front end electronics.

(2.3.1.1.28)

13) Provide US level 2 co-manager for the MINOS electronics.

(2.3.7.1.1)

14) Coordination of effort with British collaborators.

B. Project Management

ANL HEP will provide a senior physicist (D. Ayres) to act as the interim MINOS Project Manager at Fermilab.  This will be for a period of 6 months or until a permanent project manager is found.

III.  Personnel

The following members of ANL HEP division will participate in the electronics design activities.  Physicist effort is provided by ANL HEP; the technical staff is paid from MINOS project funds.


Name


Position 


Fraction of Time


D. Ayres

Senior Physicist

50%  (100% x 6 months)

P. Schoessow

Physicist


10%

J. Thron1

Physicist


80%

J. Dawson

Electronics Engineer

20%

G. Drake2

Electronics Engineer

35%

ANL-ECT division3 
Electronics Engineer

60%

W. Haberichter
Engineering Specialist
30%

X. Yang

Engineering Assistant

30%


Various

Technicians


12%



1  The contact person for the ANL HEP Electronics design effort is J. Thron.

2  G. Drake will be ramping up the fraction of time he works on MINOS reaching 75% by the end of  FY99; all other people will work at approximately constant effort levels from January to October 1999.

3   The current plan for front end electronics work at Argonne is to use engineers from Argonne's ECT Division to supplement the HEP Division in-house engineering staff. It is feasible to switch from ECT engineers to engineers from other institutions within the MINOS collaboration (e.g. Fermilab) after the work has been started.  This would be disruptive, but when we have a commitment for the availability of these resources for the duration of the project, we would make the change at the earliest practical time.  We also plan to delay the use of ECT engineers as long as possible so as to make the most use of potential MINOS collaboration engineering resources.
IV.  Funding

A.  Fermilab shall commit funds to the ANL HEP Group based on the Fermilab budget allocated to the MINOS Project for the duration of the MINOS construction, installation and commissioning.  The MINOS project manager has the final authority over such expenditures as well as the obligation to monitor and control costs related to the project.  The project manager may redirect funds in the event of funding shortages, project delays, or cost overruns.  The ANL HEP group shall make every effort to minimize the cost of the items procured under the terms of this memorandum insofar as it is consistent with the technical requirements of the project.

B. Fermilab will support the following specific items in the 1999 fiscal year.  The total costs include all overheads.  All costs are in FY99 dollars.  (Costs for the ANL-ECT engineering (see p. 4, note 3)  are not included here.)
1. Electronics

Fermilab Budget stated in $FY99










Budget

Electrical Engineer

Designer/Drafter

Technician

Total
Budget Code

Code
WBS Task (FY99)
Hrs
Total Cost
Hrs
Total Cost
Hrs
Total Cost
M&S Cost
Totals












YUA
2.3.1.1.1
463 
 $     25,777 
116 
 $       6,434 
0 
 $         -   
 $          -   
 $       32,212 

YUA
2.3.1.1.2
172 
 $       9,573 
168 
 $       9,350 
0 
 $         -   
 $          -   
 $       18,923 

YUA
2.3.1.1.3
16 
 $         890 
32 
 $       1,781 
80 
 $     2,695 
 $      3,647 
 $         9,014 

YUA
2.3.1.1.4
42 
 $       2,338 
112 
 $       6,233 
0 
 $         -   
 $          -   
 $         8,571 

YUA
2.3.1.1.5
16 
 $         890 
32 
 $       1,781 
80 
 $     2,695 
 $          -   
 $         5,366 

YUA
2.3.1.1.6
140 
 $       7,792 
228 
 $     12,690 
0 
 $         -   
 $          -   
 $       20,481 

YUA
2.3.1.1.7, 2.2.3.1.1.8
56 
 $       3,117 
172 
 $       9,573 
80 
 $     2,695 
 $      3,647 
 $       19,032 

YUA
2.3.1.1.9
200 
 $     11,131 
196 
 $     10,909 
0 
 $         -   
 $          -   
 $       22,040 

YUA
2.3.1.1.11
10 
 $         557 
140 
 $       7,792 
0 
 $         -   
 $          -   
 $         8,348 

YUA
2.3.1.1.28
0 
 $           -   
0 
 $           -   
0 
 $         -   
 $      7,295 
 $         7,295 

YVV
2.3.7.1.1
0 
 $           -   
0 
 $           -   
0 
 $         -   
 $      7,295 
 $         7,295 













Subtotals
1,115 
 $     62,065 
1,196 
 $     66,542 
240 
 $     8,085 
 $    21,885 
 $     158,577 

2.  Project Management

FY1999
FNAL Budget

Code


Task

Senior Physicist

 MINOS Project Manager (WBS 2.6)
YYA
$  72,366

V.  Deliverables
The ANL HEP group will design and test the MINOS front end digitizing boards. As part of this process, prototypes will be produced and tested. The group will report on all studies and activities at MINOS collaboration meetings. Engineering drawings of prototypes and other designed items along with written descriptions of their specifications, intended method of operation and test procedures and results will be made available to the collaboration at the time of their completion. Following a review of the designs and prototypes the front end boards will be produced and tested for the MINOS Near and Far detectors.  All work will be performed on the schedule shown in the MINOS Cost and Schedule Plan.

VI.  Status Reports
 The ANL HEP group will provide the MINOS project manager with monthly progress reports detailing the electronics work carried out, earned value accumulated, and current status.  Reports will also be presented at MINOS collaboration meetings.

VII.  Special Considerations
A.  All items purchased or fabricated with funds supplied by Fermilab will remain the property of Fermilab.  Such items will be properly identified with a Fermilab property tag.  Any item owned by ANL HEP, which is installed as part of a MINOS detector shall be identified by an Argonne National Laboratory property tag.  Such items shall remain part of the detector until such time as the detector is decommissioned or the element is replaced.

B.  Collaborators are reminded that they may not bring to or take from Fermilab any radioactive materials, including sealed radioactive sources or detectors which contain such sources, without appropriate prior authorization.  This authorization must be given in writing, for each item, from the head of the Fermilab Environment, Safety and Health Section.  All experimenters are expected to comply with the requirements of the Fermilab ES&H Manual for work and devices at Fermilab, of which the Fermilab Radiological Control Manual is a part.

C.  This memorandum may be amended by mutual consent of Fermilab and ANL HEP. Engineering Change Requests to the NuMI Project Management Group may be needed for some changes and conversely Engineering Change Requests may necessitate changes in this memorandum.

VII.  Approval
The following concur with the terms of this Memorandum of Understanding

J. Thron - MINOS Level 2 Electronics Manager,


    MINOS Group Co-Leader, HEP Division, Argonne National Laboratory 

D. Ayres - MINOS Project Manager

T. Fields - NuMI Project Manager

__________________________________________
J. Cooper - Particle Physics Division Head, Fermi National Accelerator Laboratory
__________________________________________
S. Wojcicki - MINOS Spokesperson

__________________________________________
L. E. Price  - HEP Division Director, Argonne National Laboratory

__________________________________________
D. Hill  - HEP Budget Manager, Argonne National Laboratory

M. Goodman - MINOS Group Co-Leader, HEP Division, Argonne National Laboratory 

J. Peoples – Director, Fermi National Accelerator Laboratory
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