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1. Introduction.

This note is meant to give an estimate of the costs for the prototype and production of the FPD detector as part of the DØ detector upgrade at Fermilab. Estimates are given for both labor and materials necessary for the completion these tasks.

2. The FPD Detector.

The detector for the FPD is described in details elsewhere [1], it consists mainly of 6 planes of scintillating fiber ribbons, arranged in 3 different orientations with respect to the FPD coordinate system [2]. These planes are labeled u and u', v and v', and x and x'. Primed planes are shifted by 0.54 mm with respect to the unprimed ones. There are 20 channels in each plane, except for planes x and x', which have 16 channels each. In order to increase the light yield, each channel is composed by a stack of 4 fibers, which are read out by a single pixel in a Multi Anode Photomultiplier (MAPMT). 

A prototype for this detector is currently being built at Fermilab. The main goals for the prototyping phase are:

1. Study in details the efficiency and spatial resolution for this system using cosmic rays/test beam (if available). This includes measuring the channel to channel gain variation with time, effects of the cable length, amplifier, shielding on the signal/noise ratio. 

2. Test the LED monitoring system for the detector and make any necessary improvements/corrections.

3. Gain expertise and correct possible errors in each step of the detector assembly for the production phase. 

3. The Prototype Detector.
In this section we give an estimate of the needs for a full detector prototype construction. Some items, like the fibers and frames are already at hand, while others like the frame holder, may be left out without compromising the goals described earlier. The construction of a prototype involves the following steps:

1. Cut and polishing of the square scintillating and clear fibers. Polishing square fibers is only possible using the ice-polishing method, which involves a trained person for this task (Fermilab has this capability).

2. Splicing of the scintillating to clear fibers using the MSU splicing machine, modified for square fibers at lab 5. Any person, with a little training could perform this task.

3. Assembling and fixing the spliced fibers in the frames and MAPMT masks. This task also could be performed by any person with a little training.

4. Polishing of frame ends and MAPMT masks and Al sputtering of the frame ends. This task involves a trained person and can be done at Fermilab lab 7 facility.

5. Final assembly of detector frames in the frame holder and Light tight box, could also be done by any person with a little training.

 In the following tables we present a list of items involved in the prototype and production phases of the FPD detector construction. Table-I lists the items needed for the prototype and Table-II gives an estimate of the needs for the production of the 18 detectors plus 5 spare. As can be seen from Table-I the critical components for the prototype completion are the MAPMTs, signal amplifiers and LED pulser driver for the monitoring system. In the assembly part, technician help, which could come from outside of Fermilab, would be of great help in order finalize the prototype.

Item



Cost ($)


Delivery Time

Scintillating Fibers (50m)
150.00 *
4 weeks *

Clear Fibers (150m)
450.00 *
4 weeks *

Al Frame mold (2)
940.00 *
3 weeks *

PMT mask mold (3)
1,000.00 *
3 weeks *

Plastic Frames (3)
2.00 *
2 weeks *

PMT mask (7)
4.00 
2 weeks

Trigger Scintillator (1)
100.00 *
1 week *

Cables (HV+signal)
No cost §


Frame support (1)
200.00 **
2 weeks **

Light tight box (1)
200.00 **
2 weeks **

MAPMT (7)
9,973.18
4 weeks

Amplifier (7x16ch.)
600.00
4 weeks

LED pulser
100.00
4 weeks

Trigger PMT
No cost §


         Labor Item
       Cost ($)
    Time for the task

Fiber ice polishing
100.00 *
1 week *

Fiber splicing
360.00 †
3 days

Detector assembly
480.00 †
4 days

Frame polishing + sputter
100.00
3 days

Final assembly
120.00 †
1 day

· *  Item already at hand         §  Cables and PMT from Run I detector

· ** Not crucial for testing     †  Labor cost

Table I – Cost and time estimate for the construction of one detector prototype.

Item



Cost ($)


Delivery Time 

Scintillating Fibers (1050m)
2,572.50 
6 weeks 

Clear Fibers (3950m)
6,004.00 
8 weeks 

Al Frame mold (2)
940.00 
3 weeks 

Plastic Frames (69)
35.00 
4 weeks 

PMT mask (161)
85.00 
4 weeks

Trigger Scintillator (23)
2,300.00 †
2 weeks 

Cables (HV+signal)
No cost §


Frame support (23)
4,600.00 
3 weeks 

Light tight box (23)
4,600.00 
3 weeks 

MAPMT (136)
170,000.00
4 months

Amplifier (7x16ch.)
11,080.00
4 weeks

LED pulser
2,300.00
4 weeks

         Labor Item
       Cost ($)
    Time for the task

Trigger PMT
No cost §


Fiber ice polishing
1000.00 
2 weeks

Fiber splicing
7,200.00 †
2 months

Detector assembly
10,000.00 †
3 months

Frame polishing + sputter
2,300.00
3 weeks

Final assembly
2,400.00 †
20 days

· §  Cables and PMT from Run I detector             †  Labor cost

Table II – Cost and time estimate for the FPD detector production.
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