
Extended To-Do List 

in view of ArgoNeuT operation in the NuMI beam
Cryogenics:

· Initial Filling Procedure:
· Purification Cartridge for initial filling could be regenerated with addition of 20% addition of Zeolite to Trigon content, for H2O removal.
· We have one unused filter tube which we can begin assembling to satisfy this need.   Will ask PAB guys if they have any available Zeolite.  We have plenty of Trigon left for this purpose.  Need some more heating tape and foam insulation though..... 
· Use single large LAr storage dewar (1500 lt ?) OR provide distributor for multiple 160 lt standard dewars connection, made with vacuum insulated double wall line to Cryostat LAr input valve. 
· Distributor will be needed in tunnel since elevation of cryostat will make flex-hose+insulation+electrical tape approach increasingly difficult.  Also, should take some time to come up with solution for avoiding water introduction into lines when switching dewars.
· Add manual valve (large Cv) to be open during filling, for filling operation at lower internal pressure and faster LAr transfer from storage dewar to Cryostat.
· Bob has already identified valve (Cv=5.3) and started purchase process.  Five week lead-time means this will arrive at the last possible moment.  Will require re-plumbing of piping on top of cryostat.
· Argon Recirculation/Purification: 
· Extend LAr return line down to to the bottom of the cryostat (or as low as possible) to provide maximum purification rate and most uniform distribution of purified liquid in the LAr volume.
· Need to begin design of this ASAP.  Identify necessary parts.
· Add flow-meter along the Gar line (to the Cryocooler) to keep control of the recirculation speed.
· Change purifier cartridge(s) insulation to vacuum jacket + super-insulation to reduce heat load to Cryocooler (this may allow to run with higher Cryostat Heater (HTR-15) power fraction [>25%] and then with higher purification rate).
· Andrew has started fabrication of vacuum jacket....trying to locate appropriate clamps.
· Add a second Cryostat Heater for forced Ar recirculation, with lower heat dissipation (70-80 W) for use in DC mode, allowing noise-free operation during data acquisition (no AC chopping).
· If necessary, need to assess what this does to the heater circuit.
· Slow Control
·  Improve Temperature measurement: calibrate the two ThrmCouple TE12 and TE1 or replace with Platinum RTDs (PT-100 or similar). Also ADD more (2 or 3) T sensors to have T control at different heights of the TPC (useful for checking T gradients and in case they are to apply corrections – “banana”effect on tracks).
· Would be easier to calibrate existing thermocouples since Beckhoff controller modules anticipate thermocouple input (and not RTD).  
· Improve Level measurement: discrete level meter (PT-100 read out in current mode) is useful during filling (relevant levels: bottom of the Cryostat, bottom of the TPC, top of TPC, top of PurMon,..)
· If necessary, would need to locate a feedthrough which such signals could be routed out of.
· Add read-out and Data logging for Vacuum level in:
· Cryostat Vacuum Jacket
· Cryocooler Vac. Jacket
· Helicoflex Vac. Guard
· Change position of the (over-)Pressure gauge to avoid interference from the automatic valve opening in the P measurement
TPC:

· Change/repair damaged cables.
· Replace HV feed-through (in case this is found as the source of HV problems). If this is the case we (LNGS) can “quickly” send a replacement for it, or if other quicker solutions for a replacement are available at FNAL we may get this other option.
· Would like to remove HV feedthrough and do isolated test in Ar gas environment, to determine if feedthrough is culprit or not.  Can begin assembling now in anticipation of this test.
· Improve the HF-FT-to-TPC-Cathode connection (to be studied).
· Even if this is not the cause of the current drain, should be done since the existing copper-wire connection is not as secure as it could be.
· Improve (if possible) ground connection (a ground connection layout for the TPC, PurMon, slow-control instruments would be nice to be identified and implemented)
Purity Monitor

· Reason(s) for failure of the read-out signals have to be found (opt. Fibres ?,  HV/Signal  cabling?, shorts to ground somewhere?)
· Will test existing internal fibers (which are special bifurcated types) in Stephen’s PMT station to see what their throughput is compared to a single (non-bifurcated fiber).  This was not done during initial testing due to the bifurcated fibers placement on the TPC.  Every other component of the purity monitor was tested in the bell-jar setup and observed to work well...so Mitch’s guess is the internal fiber is the problem.
· Should do better job of routing cables coming off of purity monitor to make sure they are not in contact with any TPC cables.
· Use shorter Fibre (Lamp-to-Opt.FT) – cut a fibre at one end (naked end)
· Change PrMon Photocathode (?) – e.g. Gold-to-GaAs
· If all other potential sources of problems (i.e. - fibers) are removed.  Yale may have some available GaAs photocathodes.
· Bring Electronics/HV pwr supply rack closer to the FT (done already).
External Trigger(Flag) System 

· Flag System to be defined in details. Present option under discussion:
· 4 MINOS paddles (16 strips-to–one PMT each): 2 paddles upstream (in x-y geometry) and 2 paddles downstream (with a Lead layer – 0.5-1.0 cm thick - in front for enhancing escaping π0 conversion into elm showers – detectable by multiplicity counting in the downstream strips).
· In total 64 channels with NIM discrimination and evt. topology identification logic (Flag coding).
· VME read-out and FLAG recording associated with beam spill (and TPC data) by Time Stamp.  
· Additional systems:
· Flag efficiency monitor to define 
eff_flag = N_Flagged_Evts/N_beam_spills
· LAr_TPC DAQ monitor to define (effectictive live-time):
eff_DAQ = N_Recoorded_Evts/N_beam_spills
External Trigger(Flag) System (PMT read-out of LAr Scint light)
· System to be defined in details (presumably NOTt for the first Physics Run in the NuMI beam).
· Work in progress to define possible layout.
DAQ: tbd
Event Display: tbd
Off-Line sw for data analysis + MonteCarlo Simulation: tbd

