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Summary

Hardware

· at least one bar code maker

· bar code readers (minimum; attached to PC)

· at least one at extruder

· at least one at each module factory

· at least one at each detector site

· PC’s; one at each reader site

Software

· creating bar codes

· database entry software (ie MS Access, or something else the bar code readers can interface with)

Components to Bar Code

· PPO and POPOP

· boxes of DOW 663 polystyrene

· liquid Argon

· reels of wavelength shifting fiber

· scintillator strips

· shipping containers

· shipping tubes

· Shell EPON

· TETA hardener

· scintillator modules

· module crates

· PMT’s

· Clear fiber cables

Reasons to Bar Code

· track inventory

· QC/QA

· Ease assembly of detector

· Event reconstruction

· Information if something ‘breaks’ later

Introduction


There are several different components of the MINOS detector which could be bar coded for tracking ingredients, quality assurance and control, easier construction of the detector, and the event reconstruction database. These are:

· PPO and POPOP

· boxes of DOW 663 polystyrene

· liquid Argon

· reels of wavelength shifting fiber

· scintillator strips

· shipping containers

· shipping tubes

· Shell EPON

· TETA hardener

· scintillator modules

· module crates

· PMT’s

· Clear fiber cables 


Each type of bar code should have a unique beginning so that one type of reader can be used to input the code into the database.

We will need at least one bar code maker. If only one is used all bar codes will need to be produced at a central location and then sent to the extruder, module factories, PMT test sites, and fiber cable test sites. Having at least one more maker at the extruder would probably make sense. If PMT’s are to be tested in the UK a maker there would probably be a good idea, unless a way to make up virtual labels which can be downloaded from the web can be devised.

Readers for the bar codes will be needed at the extruder, all module factories, wherever the fluors are unitized, the PMT testing site, and at the fiber cable testing site. At least one and probably two will be needed at the near and far detector sites. At least some of the readers can be ‘tied’ to a PC. It may be useful to have some that can be carried farther from the PC and the information later downloaded. 

PPO and POPOP


The PPO and POPOP should be given an ID when they arrive, with each container getting a unique ID.
 The PPO and POPOP can then be coded at the time of unitization. Entries into the database for each bar code would include:

· Date shipment received

· ID of parent container

· when the unitization was done

· who did the unitization

· weight in each bottle

· data from any QC/QA tests done (includes date and who did the test)

· at the extruder the time each bottle is added to the hopper should be entered 

DOW 663


Each box of DOW 663 should be logged upon delivery. Database entries would include:

· date of delivery

· results of QC/QA tests

· name of people conducting tests

· date placed under Argon purge before being extruded

· at extruder

· time begin using box

· time box emptied

Liquid Argon


The liquid Argon probably does not need to be bar coded, but usage does need to be monitored to ensure that we don’t run out during the extrusion process.

WLS Fiber


The wavelength-shifting fiber should be coded upon delivery to the module factory. Database entries include:

· manufacturer

· date received

· amount on reel

· results of attenuation length measurement

· person doing attenuation length test

· date of fault testing

· person conducting fault test

· number of faults found


If fault testing results in results in cutting the fiber, each new reel should be relabeled, and the new length entered in the database, with a reference to the original reel of fiber.

Shell EPON


This is mainly for tracking the supply and may be useful if batch to batch variations are noticed.

· Date manufactured

· date arrived at factory

· date used in glue machine

TETA hardener


This is mainly for tracking the supply and may be useful if batch to batch variations are noticed.

· Date of manufacture

· date arrived at factory

· date used in glue machine

Scintillator Strips


The scintillator strip will be bar coded at the extruder. It will probably be easier in later steps if they are bar coded at both ends with the same code. Some of the QA information will be entered at the extruder and other information will be entered at the module factory.

Information to be entered at extruder

· date extruded

· shift extruded

· crew chief of shift

· time stamp when cut (this will allow correlation with the DOW 663, PPO, and  POPOP)

· data from sample tests for that batch

· data from tests on that strip

Information entered at module factory

· strip width (measured every 50? cm)

· strip length before trimming

· strip length after trimming

· light output test data

· reject/accept

· date of fiber glue in

· fiber bar code

· temp at fiber glue in (may not need)

· humidity at fiber glue in (may not need)

· bar code for EPON

· bar code for TETA

· date of module construction

· module ID

· position in module

Shipping container/Shipping Tubes


Each shipping container will have a unique ID, as will each tube in the container. These will not change over the time of construction but they will allow tracking of the strips.

· for each container ID there will be an entry for the tube ID’s

· for each tube ID the following things will be recorded

· strip ID

· date shipped

· module factory ID sent to

Scintillator Modules


Information entered under the module code will include some QC information as well as some information that should aid in detector construction.

· date constructed

· file of mapper test data

· file of source tube test data

· file of light flasher test data

· type of module (bypass, regular 20 wide, long 28 wide, short 28 wide, right or left handed, near or far detector)

· shipping crate ID

· date shipped

Other information about the module will be entered once it gets to the detector site.

· date arrived

· file of mapper test data

· file of source tube test data

· file of light flasher test data

· plane number

· plane position

· some link to MUX box/PMT’s connected?

PMT’s


While it may not be necessary to bar code the PMT’s, it may be an easy way of keeping track of where they are and what their properties are.

· date arrived

· person conduction tests

· results of tests

· MUX box mounted in

· Date shipped to detector

Clear fiber Cables


The only reason I would foresee labeling these is if there are different lengths that need to go to different parts of the detector. If this is not the case I see no reason to bar code them.

Bar Code Uses


There are several uses for bar coding components in MINOS detector. The first is to simply track the use of the chemical components of the scintillator strips. In this respect is a type of inventory control. However this inventory control could be useful for checking on quality assurance. An example would be to monitor the supply of liquid Argon at the extruder to ensure the pellets are sufficiently purged.


Bar coding for QC/QA gives us an easy way to identify a component while we are checking its quality. It also helps us track where that component ended up in the final detector so that later mysteries are easier to debug.


By bar coding the modules (and perhaps the fiber cables) construction of the detector will easier. A quick read of the bar code on a module will tell you where it belongs in a plane and what orientation to mount it. If the fiber cables are bar coded, this will help identify which module it should be connected to.


Finally, bar coding is an easy way to get all the initial information we need into the event reconstruction database, so that we are as ready as possible when we do start taking data.

Component Tracking

· PPO

· POPOP

· Liquid Argon

· DOW 663

· WLS fiber

· EPON

· TETA

· Shipping container/shipping tubes

Quality Control and Assurance

· EPON

· TETA

· Scintillator strips

· Modules (tests)

Detector Construction

· modules

· clear fiber cables

· PMT/MUX boxes

Event reconstruction

· modules (location)

·  module calibration 

· PMT/MUX box
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