Budget justification for UAZ, for both FCAL (phase-2) and FCAL baseplane (phase-1)
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For the Operations R&D (4.3.1) the HiLum project is the primary
justification.  Arizona is leading the analysis of the data from the April
2012 test beam run.  And we're doing most of the job ourselves with some
help from our Protvino colleagues.  We also recently organized some help
from Dubna and TRIUMF, other collaborating institutes on this project.
We requested and were granted another test beam run at Protvino starting
in March or April of 2013.  Our plans for this run are to take data more
sensitive to the "tail" on the triangle pulse.  Preliminary analysis of
the 2012 data suggests that this "tail" is larger than simple models would
predict.  What we don't yet know, and need to know, is whether the "tail"
is shorter than predicted by the simple models so that the charge
following the triangle is about the same as the prediction or whether the
"tail" is just as long giving more charge than predicted.  Different
running conditions should allow such a study.  But the primary goal of the
2013 test beam run is to run for as long as possible at rates as high as
possible to search for unforeseen rate effects.  Is the liquid argon
technology as robust to exceptionally high rates as we believe?

The R&D for the Phase II upgrade is still on the 4.3.1 operations side.
Here we will need a small amount of mechanical engineering as we prepare
for the documents which will follow the LoI.

For the Phase I Upgrade Construction R&D we are responsible for the new
FCal baseplanes (with their special calibration signal distribution
boards) and for the new Layer Sum Boards which mount on the FEBs.  The
present FCal baseplanes have some problems which we discovered during the
testing and certification procedures in the EMF, in Bat 180, and in the
cavern during installation.  We plan to improve the mechanical robustness
of the baseplanes, hoping to reduce the failures which required the
replacement of one of the original FCal baseplanes.  In addition, the
three connectors for one of the end slots has incomplete RF shielding
because it is too close to central baffle of the Front End Crate.  The
electronics noise for the FEB in this slot is higher than for the other
FEBs in the same crate.  In addition, all of the RF shielding on the
baseplane connectors is fragile.  We hope to improve on this with the new
baseplanes.  Small prototypes of the new FCal baseplane will be produced
in FY13 in order to test the design required for the more robust version.

The present FCal baseplane is a 10-layer board.  We must check whether the
additional traces required for the finer FCal trigger segmentation will
fit on the present 10-layers or whether more layers are required.

We will work out the analog signal mapping for the new,
more-finely-segmented trigger.  The gains on the new Layer Sum Boards will
be adjusted so that the signal passed to the trigger are a measure of ET
rather than E.  We have all the required information at hand for this
task.
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